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“GIVE ME A QUART OF OIL” 

Blind Luck—or Science. Choose 1 


P>Y SAYING “Give me a quart of 
U oil” you may accidentally get cor¬ 
rect lubrication. Hut you are taking a 
long chance 

If you are one ot the many who know 
the satisfaction ot using Gargoyle Mo- 
biloil we advise you to avoid this care¬ 
less request 

Your best insurance of engine results 
is to ask tor Gargoyle Mobiloil, being 


particular to specify the correct grade 
for your car. 

The careless request, “Give me a 
quart of oil” means: 

“Oh f I don't care who made the oil. 

“I don’t care how much carbon I get. 

“I don’t mind overheating, rapid de¬ 
preciation, noise or repair bills/’ 

You are matching blind luck against 
lubncation science. 


Why correct lubncatum is 
decidedly cheaper 

During this ver) day, mechanics 
arc busy repairing thousands ot 
automobile engines, They are 
(leaning out carbon, fitting in 
new piston rings, putting in new 
bearing!, n.grinding worn cylin¬ 
der* 

ft hast jot c *J these repairs 
woe madt necessary by bad lubrt - 
cathn — by the eld kafkaxard — 
l4 (?/w me a quart ef mi M 


Not a gasoline by-product 
Nine out of ten lubricating oils 
on the market are simply by¬ 
products in the manufacture of 
gasoline Gargoyle Mobiloil is 
net a by-product 

It ts produced by lubrication 
specialists who are recognized 


the world over ai leaden in lubri¬ 
cating practice. Gargoyle Mobtl- 
oil it manufactured from crude 
oils cboaen for their Intrusting 
qualities—not for their gaaohne 
content They are manufoctured 
by procaaaet designed to bring 
out the highest Entrusting value 
—not the^ greatest gaUoAaft of 
gasoline. 

This i* pne of the eaaentinL 
m eso ns for thb supeporftr of 
Garfoyla Mcfetiosl. 


Mobiloils 

A grade far each type ef teeter 


Haw Yirk (Maim 00**) 
UdWptUe 
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When Our Impressions Fall Short 

M OST of us think of China in term* of the age-old civilization which built mas¬ 
sive walls to keep out the Tartar tribes several thousand years ago — and we 
picture their present-day famines and untoward progress due to the walled-in ignor¬ 
ance of the Chinese race 

Yet today the student of the world finds the largest steam locomotive outside of the 
United States operating, not on the far-famed railway systems of England and Ger¬ 
many, but on tracks built in the shadow of China’s great wall This giant locomo¬ 
tive, pictured above, went forward from the manufacturers in Schenectady for the 
Peking-Suiyain Railway as part of a great modem equipment worthy of any of our 
prided American Systems 

In these days, rich in world developments, the facts are all-important; we cannot 
depend on our impressions m the long run 


The Eyes of Scientific American on the World 

T HIS amazing story of railroad progr ess in publication Improvements will follow, and the 
China which will appear in the February issue man or woman who would keep posted on the 


of Scientific American, shows how the eyes of r 
this magarme search not alone the confines of our 
own activities, but into the corners of the world 
for new and interesting developments. The Scien¬ 
tific American can well be called the w'orld- 
rendeevous where scientists, engineers, manufac¬ 
turers and business men of the world meet on com¬ 
mon ground—and the man in the street has the 
columns of Scientific American for plam-Engliah 
record of their doings. 

The Scientific American has changed to a 
monthly, and you have herewith the third issue of 
the magazine in its new cloak. \ou have seen in 
the initial number the greater editorial poasibditics 
of one nigged issue published monthly, you have 
seen the second issue improve on the first, and in 
this, the third issue, you will find an even greater 


every-day events of importance in the industrial and 
technical life of our country cannot afford to be 
without the Scientific American 

To mis s an issue of Scientific American is to lose 
the practical benefits of the month's developments— 
it means a gap in the educational value of this 
journal, to avoid whuh we invite your subscription 
The coupon below is for your convenience, please 
fill out and mail today 

A greater bur nth ic American today—but the 
cost to you now' is only $4 a year as compared with 
$6 formerly Start the year 1922 with a subscription 
for the Scientific American , and what better 
present is there for your friend than the year's sul> 
senpnon to this great journal with a thousand inter- 
esting applications to every-day problems? 
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The fwenty-horse-power induc ti on motor with 
end cap removed shoving the self-aligning 
hall bearing Note that the hall hearings are 
contained within simply constructed hearing 
head brackets with liberal lubricant chambers, 
which ere sealed on both sides by end cape. 
These end caps are fitted close to the motor 
shaft and are practically proof against leakage 
of lubricant, as well as the Intrusion pf moist - 
ttre, dust, lint, grit and other foreign substances 
from WithouL 


The use of ball bearings in electrical machines— 


has been a qpntinuous growth and it fast 
coining to be considered vital to the best 
mechanical practice in the design of electri¬ 
cal machinery. So marked it this fact that 
today the leading m an u fa cturers of electrical 
machinery have a standard line of boll 
bearing motors. 

8elf-aligning boll bearings marked BKP 
are particularly adapted for motor uses and 
are so nearly frictionleas that wear ia prac¬ 


tically eliminated. This insures perfect 
rotor alignment almost indefinitely with a 
constant high efficiency air gap for maximum 
motor life. And because they are wear-free, 
the bearings run cool and require a mini¬ 
mum of lubrication and attention. 

The engineering experience of onr organisa¬ 
tion is at your disposal. You are urged to 
submit your bearing problems to us for 
careful and impartial consideration. 


The Skayef Ball Bearing Co. 

Sa pmrvkud ut th» R u qm a t of th* Sto c k h ol d er* |y 

fi 1C f 3 * Industries, Inc. 

165 Broadway, New York City 
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Friction 


Friction, from the beginning; of time, haa controlled man’s 
progress, either as a friend or as an enemy. 

Earliest evidence of the friendly use of fnction was the rubbing 
of the hands and body to keep warm and finally the rubbing 
of a pointed stick to start a fire But fnction, like the fire 
which it starts, is, in many ways, man’s formidable enemy. 

In the operation of machinery and in the development of all 
automotive vehicles, fnction must be held absolutely under 
man’s control, or else, the mechanical power which has carried 
man from savagery to his present high estate, would be so 
wasted as to hold progress and development at a standstill. 

Without anti-friction beanngs (as they are called) machinery 
in general would have remained as in great-grandfather's 
day No railroads would streak across the land—no motor 
can—no trucks—not even power-dnven boats could ply. 

In thw battle, against “enemy’* fnction, human inventive 
genius has progressed rapidly from the early cumbersome 
types of soft, slippery metal collars which encircled axles and 
shafts—'through various applications of balls and rollen—to 
the tapered roller bearing of today, as typified in the product 
of the Timken Roller Beanng Company;— 


I thus p ro gres s ed from those early nuisances that required greas¬ 
ing or oiling every few hours to the Timken Tapered Roller 
Beanng of today that requires attention as Infrequently aa 
every year or two 

Here we have a light, compact, and self-contained device that 
is fnction’s absolute master. For not only do Timken Tapered 
Roller Beanngs bold friction to a negligible minimum— 

But in so enabling wheels and shafts to revolve et frightful 
speeds with ease and safety— 

Timken Tapered Roller Bearings, at the same time, carry all 
the loads that may be thrust upon them regardless of the 
direction from which these loads may come. No matter how, 
nor where, nor when that shock ot load is applied— 

Your Timken Tapered Roller Bearings rest snugly in their 
various housings, absorbing or deflecting those blows— 

The while your motive power is being delivered through these 
bearings, without interruption, to the driving wheels. 

And finally, when that wear which mutt follow all motion 
becomes apparent,—a simple adjustment end your Timkens 
function as when new. 


THE TIMKEN ROLLER BEARING CO, CANTON. OHIO 

TWW» T |»1 < M .» tm u m furmm w Cw , Tnrik Tumi. Tl s fa i. HumImtim i n , hUUmm. mi h tm U Sw lf iii 
USD KM TKJTH- TaS T UO MCT M, “HUCnOST 
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America’s Domestic Food Supply 

In Which We Take Inventory of Our Needs and How Far They Are Supplied by Home Production 

By Robert G. Skerrett 

H OW fur 1 m America's market basket filled from her while the sweet putntoes raised reached a total of 112,- tbs ratio Is cos to ton, In the Wist It la ons to twelvs, 
u*n rwounwlr Is the dumestlc food problem one 808,000 bushels. Of beans we had for dlstrlbatlon and In the Centra) Btates It Isons to twenty 

that need emim* un any ulurni? 007*5,(100 bushel*, of onions 10,119,000 bushels, and A quarter of a century ago there was virtually no 

These questions are persistently recurrent, and are our markets bundled 820,700 tons of cabbage. Bedde difference between the market value, per hundred 

generally usked im>re frequently when the cold of win- these staple vegetables, the so-called truck crops fur- pounds, of a matured wether or a young lamb, and 

ter grips the land and our arable acreH cease, In large nlshed us with 577 464 tons of sweet corn, 24,683 tons for that reason the sheep man held his stock a few 

part, for the nance ft* be actively productive True, the of snap beans, 38,003 tons of asparagus, 41,054 tons of years fur the purpose of getting several dips of wool 

sea, some inland waters, the range, and the barnyard cucumbers, 12,106,035 crates of lettuce,* 21335,000 and then disposing of bis old sheep at a fair price, 

continue to supply u* with great quantities of food bustols of onions 26354,140 bushels of early white However, a great many of these mature animals died 

stuffs year In and year out, but the main burden of mum- potatoes, 183,272 tons of pens, 2,422,000 crates of ranli- of old sge and never reached the market. Now, lamb 

tenance rests upon the seasonal crops that are grown flower, 1,022,258 tons of tomatoes, and 8,600,773 crates commands not only a better price than mutton, and In 

and harvested mostly during the prevalence of warm of celery more widely eaten here, but the augmented flocks fur- 

weather From our orchards we obtained 43,697,000 busltels of nlsh us with amplified stocks of wool At the present 

It Is doubtful If the average citizen gives more than (teaches, 17,279,000 bushels of pears, 27,200,000 boxes time fully 70 per cent of the receipts at killing centers 

a momentary heed to the sources from which his dally of orungett, and 240,412j000 bushels of apples. The consists of lambs and yearlings and about S per cent 

diet is drawn , and taking the country by and large the cranberry harvest netted 431,000 barrels, our melon of matured wethers—the remainder being old ewes and 

public Is generally Ignorant of the Immense amount of patches yielded 11,052,356 crates of cantaloupes and rums. 

provisions that must be continually available In order watermelons to the number of 49,577,000, while our It has been said that the United Btates produces In 

that the physical wellbeing of the nation may be main- strawberry beds produced 4300,700 crates. As all of the course of a twelvemonth enough poultry and eggs 
tstned at the proper standard. No matter how we may us know there are other fruits and berries which play to buy the cotton and tobacco crops of the country for 
view the Importance of our manifold Industries, It Is n more or less ennsph-uoua p«rt in our dietary, but that period Astonishing as this statement may seem. 
Indubitably a fact that agriculture Is the greatest of space forbids detailed statistics. a little analysis reveals that it la correct In llfth the 

all of these activities. Indeed, It 1 h the foundation of With one exception, the people of the United Btates farm value of the tobacco grown was $818350.000, and 
tbs nation's prosperity, for the very life and vigor of are the largest meat ealers in the world, and something tliat of cotton reached $914300,000—a total of $1,293,- 
averyone is conditional upon plenty of good and nour- like 22 i>ef cent of their income la spent for this com- 9ti),000 From our hen houses we garner annually now 
taking flood. modify Therefore, hi order to appreciate the magni 2 , 500 , 000,000 down eggs, In round numbers, and our 

The biochemist has told us how many calories the tude of the Induntry devoted to gratifying this tnnte, production of poultry during a like Interval Is in the 
food eaten dally by man, by woman, and child Mhould let ns see what our fanners and ranchmen produce neighborhood of 1,700,000,000 pounds. Taking the 
contain to meet bodily requirements untiqr various rlr to meet this demand In 1020 our edible livestock yearly mean prices for eggs and poultry, the formers 
euinstances of occupation, and this expert huM taken was made up In the main of 23321,000 milch cows, got In 1920 substantially $1,075,000,000 for these food- 
pains to detail bow the several percentages of nutritive 42 870,000 other mttU , 45,067,000 sheep, and sub- stuffs, bearing out the comparison quoted. 

elements con be obtained vn- __ Coming down to dairy 

products, our dtlumry are 
unusually favored. Despite 
the fact that our average 
cow gives In the course of a 
twelvemonth less than 4,000 
pounds of milk, the total 
yield for 1920 was approx! 
mutely 90,000,000,000 pounds 
or 10,400,000,000 gallons. 
From this we made 1,600,- 
000,000 pounds of butter, 
400,000,000 pounds of cheese, 
1,578,000,000 pounds of con¬ 
densed milk, more than 85, 
000,000 pounds of powdered, 
malted and sterilised milk, 
not to mention 260,000,000 
gallons of ice cream, leaving 
then enough milk to enter 
^ into the manufacture of 
" 870,000,000 pounds of oleo¬ 
margarine and to provide 
fluid milk for household pur¬ 
poses to the measure of 48 

table each twelvemonth, or gallons per capita annually 

$40,8154)00 per diem, and we are authoritatively In itaotlntly 66,650000 swine During tho year In quo*. It Is rather significant that our production of olenmar- 

formed that out of thta stupendous sum 31 per cent Is tlon our abattoirs hIu lightered more than 100,000,000 garine has Increased more rapidly than our popula 

■pent for bread sugar potatoes, and fruit, while 60 animals, and the dressed meat, including lard, tlon The per capita consumption of this foodstuff was 

per cent l» devoted to the purchase of meat, fish eggs, amounted to quite 20,500,000,000 pounds. That la to only a little more than half a pound here In 1005, 

milk, butter, cheese, and lard. The major pari of these say. there was placed on the market meat enough to while at the present time It exceeds three and a half 

comestibles are produced by the 6,4484*60 farms in the supply everyone of us a 1th 195 pounds, or about 845 pounds. 

United States, nnd the area Involved embraces an ag pounds more per cup!ta than the consumption From our waters, salt and fresh, we obtain yearly 

gregate of 955,676,545 acres. The owning and the oper- For several year* we bare been eating teas meat than 2.400,000,000 pounds of fish, and about 72 per cent of 
atlng of these form lands represent a capital Invest- previousl) and substituting larger quantities of other this catch Is taken, from along the Atlantic seaboard, 

meat of $80,000, 000,000 and the \ulue of the annual foodstnffa instead That Is to spy* where qnr diet was As a people we are not notable fish eaters—the yearly 

output Is in excess of $20 000,000,000 formerly composed of about itwo-tblrds meat and one- consumption per person befog about 18 pounds as 

Stupendous as these figures are still they probably third cereals we are adding more of the latter to our against 65 pounds to Htagland. However, It Is sails to 

foil to bring home t«> most of us ahat they stand for In fire and drinking larger measures of milk The died uy that nowhere else to the world can people remote 

measures of foodstuffs. However, data are available dans tell us that the change Is better both for bur from the sources of supply enjoy the variety and atom- 

whlch gl\e the Information desired and reveal at the InmIIcs and for our purses. Striking a national average, dance of fresh seafood such os are available to our 

same rime how mm h It takes to nourish this notion and each of us does awny annually with 6.4 pounds of lamb dttoens hundreds, yes thousands, of miles Inland, It 

to have, besides, a surplus of sonic commodities for und mutt cm, 80 poundi of beef and veal, and 1001 may not be commonly known that 90 per cent of all of 

export The work of our formers during 1920—a year pounds of pork In this connection It Is interesting to the fresh halibut eaten by us is caught off the coast of 

typical of large crops generally, resulted In an abun- point out that the urban dweller consumes more beef Ahqtka sfd delivered thence to all sections of the 

dance of food for ourselves, great quantities of feed for and sheep products than hU brother In the rural dls* country. B|i|tUriy, most of the fresh salmon served ufe 

our domestic animals, and a vast amount of raw mate- trtets, while the latter eats more bountifully of pork. Is mowed Iqc^dtotancee to gratify our palaces. This 

rials for the fobrfeatfon'bY clothing Ogr cultivated Of r marked economic Importance If the prevailing matter of t hjSjUng fish logically brings us to two 

acres yielded 787,l2S,mK) busheda qf wtotat. 8^82^67^00 fondtney of the Anglican public to eat mow lamb per prfnp rtrrmmHrrr question of our food supply—4^, 

bushels of corn, 1526,055,000 bushels of oats. 202.- cnplta JJpn Ja the coop In another country, while mut- * the modem aqSthods employed to preserve perishable 

034,000 bushels of baric* , 60318.000 bushels of rye, ton Is lew and less called foe by K th^.peoptc. This sit- oomestHflM and to effect their distribution under dr- 

18,789300 bushels of buckwheat, and 53,710,000 bushels nation has been brought about by a realisation that the cumstancee that vriQ insure their fitness for eontump- 

of rica net to mention about 150,000,000 bushels of sheep U quite as Important ns a source of meat as It tlon. 

grata sorghum*. In all, more than 6,000,000,000 bushel* Is as a producer of wool, and the consumer prefers The chid s t o ra g e warehouse and the re fri g e r ator car 
«f cereals. „ today the delicately flavored lamb to the stronger- bare rarelntfoMSkA the ^meriepp dfefoiy and hare 

Further, our farms grew during the year mentioned tasting mutton. Tn tbs Fast, one pound of mutton and made it practtegbft* t& Untied th$ fruit* of the scasnit 

a white-potato crop aggregating 430,458300 bushels, lamb to used for every fire pounds of beef, in the South of pknty over the months of normal eegtrity; tq sta- 


riously from divers edibles. 
Again, the more practical- 
minded student of the sub¬ 
ject baa explained that the 
average adult needs between 
2V4 and 4 pound* of food¬ 
stuffs every twenty four 
hours to furnish a sufficiency 
of protein, fat, and carbo¬ 
hydrate*. In pufudng, let it 
he recalled that the youth 
of both sexes demand quite 
as much at some periods to 
appease their appetites a* do 
grownup*. As a matter of 
fact our |ier capita consump¬ 
tion amounts dally to 41 
pounds, and this calls for 
provender totalling 216,250 
tons, or the annual provid¬ 
ing and distributing of 78,- 
506350 tons of foodstuffs! 

The American public 
spends $18,000 000,000 on Its 


r HE people 0 / no other nation can boast a dietary as abundant and as varied as that of the 
d&cUers in die Untied States t and the most suggestive aspect of thu matter u that vnih 
fe» exceptions the vast bulk of these comestibles u of domestic production 
Provided the farmers labors can be made worth hu while , our natural agricultural re¬ 
sources are such that we can take care of hundreds of millions of citizens more than We have 
wtihifi our gales at the present lime The problem ts essentially a better and fuller um of the 
arable acres at our disposal In thu , science and engineering will play m the future larger parts 
than they have ui the past 

To-day , the overage American requires for the preparation of hu three meals raw products 
totaling about four pounds , and , itemized, these are apportioned as follows 

Bread , 16 ounces, meat , 8 ounces , lard I 42 ounces, milk . 16.3 ounces, vegetables, 12 
ounces, fruit , 9 ounces, and sugar 4 ounces 

The duirtbution of these vital commodities among a population of 105,000,000, scattered 
throughout the length and breadth of the land , ts a business of immense proportions which calls 
to its aid agencies of various sorts and of a highly developed character m certain instances 
Without these facthtHs the bounty of one section of our land tould not be placed at the disposal 
of another, nor could the overflow of one season be made available during the months of natural 
scarcity —The Editor 
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milt tbe agricultural industry over tlie rut Ire year, 
and to neutralise climatic conditions so for as to en¬ 
able the produce of warm or favored sections to be 
dispatched to tbos* not so united upon by Nature, lly 
mason of these facilities the American enjoys the year 
round a fuller* a better and a more diversified fare 
than his foreign f*Uow anywhere. Further, theee same 
agencies encourage the utmost use of our arable acres 
through the assurance that a greater measure of their 
output will sooner or later reach a profitable market. 

How, but for the cold storage wnrehouse and the re¬ 
frigerator car, would it be feasible for uh to put away 
during the spring and summer Immense quantities of 
new-laid eggs* freshly made butter, poultry, fruits and 
vegetables, etc, and then send them broadcast later on 
so that the mild months* in a food sense, can overlap 
or ameliorate the harsh conditions of the periods of 
coldT We are authoritatively told that eggs laid In 
April and placed promptly in cold storage are apt to be 
better than the rival fresh commodity that U sent direct 
from the nests to the market during August Simi¬ 
larly, butter made from cream produced by cows feed 
inf updn the succulent grass of the spring and early 
jammer is sweeter and of finer flavor, even after 
months In cold storage, than butter churned later on 
tn the year The essential thing is that the perishable 
commodity, be that whut it may, shall be In prime con¬ 
dition before it Is put in storage, for this method of 
preservation can only arrest deterioration, nutter of 
an Inferior quality will suffer more In storage than 
good butter; and the TJ 8 Department of Agriculture 
has held butter in cold storage for three years—the 
grads then being such as to warrant Its scoring 92 ont 
of a possible 100 In order of merit. Ilowever, for eco¬ 
nomic reasons, butter Is usually less than a year old 
when It leaves the freezer for the market 

The length of time that eggs am he retained In a 
properly operated cold storage plant depends mainly 
on their state when they enter Kggs laid during cool 
weather beep best and longest Therefore, the March 
and April pack of eggs Is held for midwinter use, while 
the June pack Is usually dlni*med of during the late 
autumn and early winter, when seasonal production 
first begins to decrease If the spring eggs have been 
carefully graded and packed before going Into storage, 
they can be served poached or soft boiled and will lie 
found palatable up to six months old, and they are still 
good tor food at the end of nine month* when prepared 
or used In other wavs. At no time does the number of 
eggs la storage exceed 10 per cent of the annua) pro¬ 
duction, while tn the cose of butter the qnimttty stored 
for subsequent distribution does not amount to more 
than 7 per cent 

Latterly, the frozen-egg industry has Increased rap¬ 
idly Twelve years ago the eggs that are now frozen 
were practically a loss, because they cither had cracked 
shells or were otherwise unfit ^for storage The prac¬ 
tice Is to break these eggs Into buckets or containers 
and then to freeze them. In this form they ore sold 
extensively to bakers and confectioners, and thus an 
annual loss of $50,000,000 Is avoided. The public is 
the gainer by reason of tbe greater quantities of cuke, 
pies, and candy at Its disposal, while there U a larger 
supply of perfect eggs for different purposes. For the 
sake of those unfamiliar with the subject, eggs In the 
shell are carried at a temperature low enough to pre¬ 
serve them but high enough to prevent freezing 

According to the requirements of the season and tbe 
market, foodstuffs are pre-coolcd or frozen, and gen¬ 
erally speaking tbe first process Is applied to eommod 
tries that are to be held for a abort while—ranging 
from days to a few weeks, whereas freezing Is resorted 
to to Insure keeping over o period of months. Fish In 
tbe frossn state have been so p re s er ved experimentally 
for 37 months without showing any chemical change or 
material loss la pelataMUty Our annual frozen fish 
pack la however, usually distributed within ten months. 

According to tbe Federal authorities, we have 1887 
cold storage establishments, representing an aggregate 
storage space of 468,005^18 cubic feet. Depending 
upon tbe nature of the business done fay these concerns 
the temperatures range from 10 below zero to 

45 degrees above. In fact, the tgn cold' storage, as 
legally defined, means the storage or keepftg of any 
article of food at or below the temperature erf 45 de¬ 
grees above sere Fahrenheit Some plants have at 
their disposal quite 5j00(M)00 cubic foot of «acej and 
It spams that these conservation tndtttfes do not at any 
time contain more than to per cant or 12 per cent Of the 
meat supply of the nation. This indicates that they are 
used In a way that serves to stabilise both the agricul¬ 
tural and the fishing industries and that tfends to 
steady price* against extreme variations. 

Our etttsenry as a whole* however* could not enjoy 
the bounty they now do if dependence ware placed 
alone upon sold store** wtrabouasa. The refrigerator 
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car has become an indispensable link between these res¬ 
ervoirs of comestibles and Our widely scattered con¬ 
sumers. Refrigerator rare—and there are thousands of 
them in use—widen the effective radius of cold-storage 
service, whether they be employed In tbe transportation 
of chilled or frozen commodities. 

Other mediums by which seasonal abundance can he 
conserved for later consumption are our great grain ele¬ 
vators and our canning, drying, and preserving Indus 
tries, and through these agencies a steadily Increasing 
percentage of each crop reaches our tables from year 
to jeer Doth Federal Had Stute authorities are doing 
their utmost to Improve and to amplify our herds, our 
grains, our vegetables, our fruits, etc, and to develop 
those species and varieties which will flourish best In 
the different sections of the country suited to their 
propagation Tims, In the main, the United States is 
able to loud her market Ixtsket and to provide from 
domestic resource® food enough for her people, hut, 
even so, we do face a vital problem that sooner or later 
must be solved. 

One hundred jeure ago out of all of the persons ern 
ployed in American occupations 871 per cent were en 
giiged Jn agriculture. A half century later the tiller* 
of our soil represented only 47 5 per cent of our work 
era, and the U 8 Department of Agriculture, touching 
upon this point, has declared that It would not be sur 
prised if the complete returns for 1920 showed that 
only 80 p**r cent of our Industrial nrtuy are farmers. 
Whether this state of affaire Will be offset by Improved 
agricultural uitt<blner> the wider use of the farm 
tractor, and greater rollnnce upon motor trucks for the 
speedy delivery of produce to shipping or distributing 
points. Is a matter of niwulatloa Certain It Is, tn 
view of wlmt is done abroad In some countries, thut 
we can get larger yields js*r acre of several stuple trope 
thun v\« now do This cun be achieved by closer adher¬ 
ence to the scientific cultivation of the soil—putting 
Into dally prat lice the lessons learned nt our numerous 
Agricultural Experimental Htnthraic Nature has been 
generous to us, and Amerlcu need never feel the plmh 
of want, never lie short of food, If her h unhand men 
make the most of her available acres and di vend tied 
cHniute 

The Motor Tanker “Conde de Churmca” 

A TWIN HCHKW oil tanker recently luumhed at the 
works of Sir W (1 Armstrong, Whitworth and 
Company, is described In The Engineer, Sept 16, 1021 
It Is profited by two 1250-bra ke-lmrsepower Ann 
strong Hnlzer engines, representing the most recent type 
of design and also being the largest engines of this 
type which have up to the present lieen fitted in a 
British mercantile vessel The deck machinery, con¬ 
sisting of the anchor windlass, wIndies, and derricks, 
is all steam drivrti, the sieum being raised in nn oil- 
fired donkey liotler which also provides steam for the 
heating colls In the cargo and fuel tanks. 

The engines develop eat It 1200 brake-horsepower at 
100 revolutions i»er mlnuti In four ij Undent of 000- 
nilllliueter bore nnd 900-inllUmeter stroke They are 
equipped with a rotary sit* \e vnhe which controls the 
admission of scavenging air to the cylinder The cor¬ 
rect position of this valve Is determined for head nnd 
astern by n simple loose eccentric worked from the 
operating gear 

The starting and reversing mechanisms are so Inter¬ 
locked Utnt no false start con be made. During the 
trials It was shown that eueh engine could be started 
and stopped twelve times consecutively without replen 
tolling the starting reeeivi rn. There are eight of these, 
each of 800 liters capndt> In addition to the high- 
pressure receivers there Is a low-pressure receiver sup¬ 
plied through a reducing valve This receiver provides 
air service tor the motors for the operating gear and 
the turning gear and also for the air-driven lu hr lent lng- 
oll priming pump and the whistle 
The piston is cooled by a spray, sea water being 
used as tbe cooling medium [hiring tbe war an ex¬ 
periment was made to test the effect of heat stress on 
tbe delicate parts of the engine. The test engine was 
overheated tlU the exhuust pipe was heated to redness 
and collapsed. When the engine was opened up the 
piston rings were intact and the lubrication was unim¬ 
paired, owing to the efficiency of the cooling system 
The piston Itself U made in two secthms. The crown 
Is only about 44 miMImetir* thick and is supported by 
five buttresses of special shape which allow the piston 
to take up Its own posit Ion when the heat stresses 
come on The piston-rod l* so Joined to the body that 
the piston Is free to expend radially and sticking Is 
claimed to have been entirely eliminated. 

All control mechanism Is grouped on the top plat¬ 
form In toll sight of the valve-gear and fuel-pump 
meefcanUtn This Is, however, optional, and the makers 
are also prepared to fit auxiliary control on the lower 


platform The starting valve Is operated by a mechan¬ 
ical device, so constructed that It can be readily re* 
moved and examined Thla makes It pusstblo for the 
engineer to assure hltnaelf that the maneuvering gear 
Is In good working order Among auxiliaries attention 
!m called lo the elettrlc steering gear and the combined 
compressor and generator to be used for emergency 
puriioflCM. This consists of a twit-stage air compressor 
delivering air nt 1200 pounds per square Inch driven by 
a 12-horaepower hand started hot bulb engine, which la 
also coupled to an 8-kilowatt 110-volt emergency gen¬ 
eral or The two engines, built with flywheels, pumps 
and nil fittings, weigh about 830 tons. 

The Electric Field of the Atmosphere During 
Storms 

A SWKDIHII phj rielst named Norlnder has been en¬ 
gaged since 1018 at Upsalu making careful meas¬ 
urements of tbe variations of the electric slate of the 
attnotqriiere during the course of storms. For this pur¬ 
pose he records by means of a very rapid instrument 
the differences of potential manifested between two 
Itarallel liortzontal wires, whose distance from tbe 
ground Is adjustable up to forty meters in height He 
thus determines through the oscillations which appear 
in the recorded curve, the vartatlona of the "gradient” 
of the potential measured between Uie two wires, tbe 
term "gradient of the potential” Is applied to the dif¬ 
ference of potential between two points one meter apart 
from each other The diagrams obtained make It pos¬ 
sible to distinguish two kinds of variations In the elec¬ 
tric field during a storm—first a slow variation lasting 
for at least ten seconds, which appears to. be connected 
with tlie movements of the clouds and with silent dis¬ 
charges, next there appear very rapid changes in the 
electric field, which tire connected with the flashes of 
lightning which occur In the vicinity of the post, In In¬ 
tervals of time much shorter than one second there may 
lie otwerved the variuthm* of the gradient comprised 
between 30000 and (10,000 volts per meter Several 
times gradients of 100000 volts per meter were observed 
and on one occasion 166,000 volts per mater, and thin In 
otiHervutlnns made at a distance of about 2 km from 
the point where the electrical discharge whs produced 
The most interesting thing about these measurements 
is the proof they furnish that the value of the electric 
field of the atmosphere during storms has hitherto been 
underestimated It has been thought heretofore that 
the maximum gradient In the vicinity of tbe ground was 
onl> Hbout 20000 volts per meter Norinder’a experi¬ 
ments prove It miiy bo much greater, and tiffs explains 
many accidents on electric lines which had been thought 
to be mifflcicnth Insulated Since NorindeFs otmrva 
tions made at several kilometers distance from the elec¬ 
tric discharge itself show gradients us high U 100,000 
volts i>er meter the gradient in the actual neighborhood 
of a “thunder bolt" may be really formidable 

Gear-Shift Innovations 

O NK remarkable solution of the change-gear prob¬ 
lem Is the Jjentz HydranHo Gear exhftnted by the 
constructors, Messrs. Brunchko A Borgnef, of Berlin 
This comprises a sjstcm of oil pumps, the primary part 
of width Is driven Immediately from the motor and, 
according to the actunl adjustment, feeds ene or several 
secondary pumps with compressed olL There are no 
toothed wheels, tti# mechanism works quits smoothly 
and noiselessly and the wear and tear on the motor and 
tires Is reduced to a minimum The gear also serve* 
as a hydraulic brake and does away with any clutch, 
one Mpedul Ivpo being at the same time a substitute 
for the differential gear otherwise Indispensable 
A radical solution of the change-gear prcAlem has 
lieen devised b> Dr Ua>bath by doing awqy entirely 
with tills organ. In fact, Messrs. Mayhach-Motorenbau, 
lAd, of 1* rtedrirlmhafon, hav® on show a gearlest 
motor-car Instead of transmitting the energy of the 
remarkably elastic motor to the rear wheels through 
the Intermediary of a four-speed change-gear the 
jointed shaft leads immediately from the clutch to the 
rear-axle drive The motor Is started electrically, the 
starting pedal being no arranged beside the accelerator 
as to enable both to be acted upon simultaneously until 
the carburetor position most favorable for starting Is 
reached. Tbe starting motor Is so designed a* to start 
safely and noiselessly^ not only the motor, but the whole 
of the car In addition to the usual braking pedal, to 
the right of the steering column, there Is provided, In 
the place <ff the ordinary clutch pedal, a pedal actuated 
whenever an extraordinarily heavy gradient Is to be 
negotiated When pushing this "Mountain Pedal," 
there Is readily noted an intermediary position where 
the motor to out iff connection with the driving gear 
and therefore can be kept running fight, whenever this, 
for some reason or other. Is thought desirable. 
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The Radio Central 

America’s Bid for World-Wide Wireless Supremacy M Crystallised in the Huge Station at Rocky Point 

By Austin C. Latcarboura 


C ^OMMEiirh Hml rapid communloatltm are partners 
✓ KHjntrlally Is this true In long-distance commerce, 
whh h only hecunu* iMWHlble with Um* establishing of a 
universal i m.vn( uI Nurvlct and really practical vvith the 
dtvelopment of hi Hi more rapid inruns of cominunlca* 
ihm In the form of the telegraph, cable, and wireless. 
Todaj the men hast In New 
Inrk deal* with his custo¬ 
mer in China with every i»os- 
rfhle futility, for a rapid 
and reliable Interchange of 
thoughts brings these par¬ 
ties within what veritably 
amounts to speaking dis¬ 
tance The more detailed 
matters uro handled by cor¬ 
respondence, to lie sure but 
tliert* 1 h urgent need for the 
faster arteries of commnnl 
cation now nvallnhle even 
to the nwsotCHl corners of 
the earth 

Until now we Americans 
have been pretty well satfs- 
fled to do business among 
ourselves, with little thought 
and attention paid to the 
outside world Such export 
trade ns we did handle was 
largely unsolicited. Hat now 
that the world has turned a new corner and we find 
ourseHes obliged to take a hand In International trade, 
there Is tittle doubt but that we plan to play this gunte 
Just as strenuously and thoroughly as nnything else In 
which we have jet engaged. 

The first step Is to establish rapid and reliable means 
of communication with the leading countries of the 
world. Not satisfied with the vast network of cables, 
wo nr® going ahead with a vast system of wireless 
which will place us In dlroct touch with our friends (n 
Europe and our nrigbliore to the south Our plans, 
which are well along toward realisation, are to make 
New York Oily the focal point of wireless or radio 
traffic, Just as Great Britain has long been the center 
of a large network of cables. 

These plans find expression In tho huge Radio Cen¬ 
tral which Is now In operation to the extent of one- 
sixth of Its ultimate capacity With the foregoing facts 
as a background on which to estimate the value of this 
gigantic enterprise and the pressing need for Its ser 
vices, a description of this largest and luiest of wireless 
stations Is of more than passing Interest 
Radio Central Is, ns Its name Implies, a group of 
wireless stations that have been contra lined for tho 
purpose *'f wore ready bundling Rudlo Central Is 
located at Rocky Point, Hong Island about seventy 
miles east of New York City Yet the actual operation 
of this station takes plum 
in an office an Broad Street, 
in the very heart of New 
York's financial district It 
Is quite likely that the oper¬ 
ators wlio send and receive 
the dispatches through Radio 
Central may never see the 
transmitters with which 
they work over a direct land 
line, while the attendants at 
Rocky Point may understand 
little and care less of the 
dots and dashes flashed out 
by their equipment 
A description of Radio 
Central appeared In these 
columns at the time it was 
first conceived. That was 
about a year and a half ago. 

The plana call for twelve 
aerials, arranged aa the 
spokea of a wheel radiating 
from a center In which Is lo¬ 
cated the transmitting sta¬ 
tion proper Bach spoke of 
the wheal or rtngle aerial 
eomprieee alx steal towers, 
so that there are eaventy-two 
la all " 


spoke Is 1 % miles long, or three miles for the diameter 
of the wheel or circle circmnacribtag the to w ers and the 
nerinlH. The station site cov ers 6400 seres, or about 
ion nquure miles. * 

At the present writing the drat twelve to wers have 
been erected and the triQ aerials which they rapport 



General view of the Central Traffic Office ef the RadW Central These operators receive aad 
radiograms through the receiving sad transmitting statio ns many miles sway 



are In operation. The congtructloa of Radio Central 
began July, 1030, and the first test signets were an pi 
in October, 1021, or a little more than a jmar front w 
time work was started On November 5th the Unit 
unit of Radio Osfttral was officially thrown open to the 
public with elaborate ceremonies, the principal feature 
of which was the broadcast¬ 
ing of a masrogs by Pro* 
dent Hording. The Presi¬ 
dent, p r e ssing a button in 
the White House, set to work 
an automatic transmitter 
which sent fab mssssgs oner 
land Una to Rocky Point* 
where It was automatically 
relayed to the AJexknderson 
high frequency alternator 
and dispatched to the mast 
distant pointa ta the form 
of radio waves. 

Each steel tower of Radio 
Chntffffl Is 410 test high, 
while the cross - arm or 
bridge supporting the aerial 
wires at the top measures 
180 foot from tip to tip. Sn 
all, 1800 tons of structural 
steel were used to erect the 
first twelve towers, each 
tower requiring approx!- 
Furthermore, 8300 tons of 


_ al «r*t _ 

Central Indicating the separate aerials, tewera, helix 
unite and ahernatore 



mutely 100 too a. 
was employed for the foundations of the twelve towers, 
the be He of cat li tower kg bring sunk nine feet below 
the surface of the ground. The distance between two 
adjacent towers is 1280 feet Curiously enough, one 
falls to be convinced of the magnitude of these towers, 
for the good nnd sufficient reason that they stand 
more or less alone ta a wilderness of shrub oaks and 
small bushes, so that there to no reedy means of draw¬ 
ing a comparison as to sire. In feet, many vbltore to 
the station on the opening day stepped from the special 
tram with the firm belief that the station was bat a 
short distance away. The steel towers appeared to be 
a quarter of a mile away, perhaps a little farther, but 
certainly within easy walking distance Tet to their 
keen disappointment there same visiters who had set 
out on foot discovered that Radio Central was several 
miles distant, and that the towers are highly deceptive 
Imtk in sire and ta Intervening distance. They may he 
seen for many miles across tho slightly rolling country 
of that part of Long Island. 

Bach aerial consists of sixteen silicon brouse cables 
thre e e ighths Inch ta diameter, stretched hurisontaUy 
from tower to tower In all, fifty miles of this cable 
has been used for the two aerial systems already com¬ 
pleted On the other hand, the ground system for both 
herials consists of 490 miles of copper wire hurled to 
the ground under the entire 
aerial system ta starfish 
and gridiron pattern. At 
regular intervals the aerial 
Is connected to the ground 
through a huge outdoor beUx 
ta accordance with the mul¬ 
tiple-tuned aerial practice 
developed by the Radio Cor¬ 
poration of American etagh 
beers. Koch of these bribe 
or Inductance units Is sev¬ 
eral tiroes target than a man, 
aad altogether add greatly 
to the foropkoetty of the Ra 
dlo Central fostallatlocL 
Bo much for the aerial 
system, yfoch forms such an 
Important part of say radio 
station. Tbs first pqwqr- 
boose section which* as ,ti- 
*haed? stated, la loc at ed ta 
the footer of fee tartars?* 
tom w rens _g epees at 150 
font for 
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Part of the transmitting apparatus at Radio Central, neatly mounted on Iron 
framework for ready inspection and adjustment The magnetic amplifiers are 
placed ofrthe floor, and the Inductance units above 


the old crashing spark gap of earlier 
transatlantic stations to the quiet and 
ttaUHiasUke Alexander** alternator Yet 
this machine, which differs very little 
from the Usual light and power generator 
so-far ah externals go, has brought about 
a MW era In commercial radio In place 
of the spectacular it has wrought the 
practical t la place of the uncertain, trou 
hteeosne and awkward spark transmitter 
it has introduced the almost silent, simple 
and convenient high frequency generator 
Which produces current that requires few 
auxiliary pieces of equipment before send 
lug it to the aerial, there to be propagated 
In all directions In the form of radio 
waves. The Alexander*** alternator also 
makes radio telephony a more practical 
thing than hud been hoped for but a short 
while back, although It seems likely that 
ultimately all transmission, whether on a 
small or large scale, will be handled by 
vacuum tubes. Much remains to be done 
In the way of perfecting large vacuum 
tube units and reducing their first and 
upkeep costa, but the vacuum tube Is ob¬ 
viously the ultimate radio transmitter, 
eliminating as It does all moving parts 
and elaborate accessories. However, that 
la another story, * 

Now let ua get this operating scheme 
of Radio Central clearly established * l ret of all, each 
aerial amounts to a separate transmitter—a separate 
station, practically, serving as the artery of radio com¬ 
munication with a single overseas station Thus one 
aerial or “leg" will serve as the transmitter to France, 
another to Cheat Britain, another to (Jenuunv, still un- 
other to Bcandinavtu, and yet another to Poland Houth 
American countries will he taken care of by other aerials 
of the twelve that will ultimately complete the Radio 
Central. Kach aerial la served by a single 200-kllowutt 
Alexander*** alternator, although it maj I* that for 
extreme distances, such as South American and trans¬ 
pacific services, two or three aerials may be used us a 
single transmitting unit, energised by two or more 
alternators. 

Radio Central Is divided Into a transmitting station 
and u receiving station. Only the transmitting station 
has thus far been dealt with The receiving station Is 
located at Rlverhettd, Ixmg Island, some sixteen miles 
a why from tbs transmitting station at Rocky Point 
As in the case of Rocky Point, no operators are located 
at Rtverhcad. because the distant signals are Inter¬ 
cepted by the radio equipment and automatically trans¬ 
ferred to wire lines and received os audible signal* ut 
the Oentrnl Traffic Office in New York City The action 
In practically tdiiinltaneous from Urn moment signals are 
transmitted from the overseas station and 
picked up at Riveritiesd, to the moment of 
actual transcribing by the receiving oper¬ 
ators In New York 

Tim centralised control as accomplished 
by the Radio Corporation’s transmitting 
station at Radio Central and receiving 
station at Rtverhead, as well as its other 
high power stations, has solved the prob¬ 
lem of multiplex operation and made 
possible this practical communication ser¬ 
vice which is now at the disposal of the 
American business man. A sending speed 
of 100 words per minute is at present pos¬ 
sible with the use of each transmitting 
unit at Radio Central This means a com 
hided sending capacity of 200 words per 
minute lbr the two completed unite. The 
transmission range of Radio Central is 
practically world-wide, as demonstrated 
by preHmlnarr tests when the station was 
heard In all parts of Burope, aa well as 
in such far-flung comers as Australia, 

South America and Japan. 

Following the universal practice of 
making modern long-distance wireless sta¬ 
tions as attractive as possible, Ba#o Cen¬ 
tral has received various Mttle touches 
here and there which have mom to do 
with human dftiUteering, so to speak* than 
radio engineering; We have In mind 
the a t trac ti ve Community House for the 
staff at the transmitting station. This 
Is a. low dgeotriiy building which bears 
strafe* ressrahlanre to the usual country 
fetfefc It srttutit* six tee n single rooms 
Jhfe tfe* -unmarried members of the staff* 
kn raWfef isdt% 4 

fflfifr lKPdw h he wsK fee (darters for the 


Irelp. Thun there are several detuohed bungalows for 
the married member* of the stuff The lierwmnel nec¬ 
essary to maintain the huge station In operation com- 
jnixes the engineer in < barge with n staff of fifteen 
assistants, for the present Ultimately, ns one by one 
the transmitting units are added to the Radio fVntral, 
more personnel will lie required. It goes without saying 
Another Hlflo touch which set* off the station urn) 
softens Its otlienvlse grim HMjieet Is tire cooling pond, 
for cooling the % liter after It has <ir*tilate<l through 
the high-speed alternators. This laisln of water covers 
a ground sjiuce of 64 hy 42 feet, and is 7 Ret deej). 
The imnd Is, equip!red with four Hpruy heads which, 
when ojienitlng, present u beautiful and ornamental 
apiwuyunce, dressing In no little measure the entrance 
to the transmitting slut tun building 
Radio Central mnst menu tire f<s using of the radio 
*j stems of the world on New lork City When com 
pleied Its capacity and Its range will be smh as to 
bring the leading nut Jr*)* of the world to the very 
door of the Amerleun metropolis, to und from width 
anxlllurv communication tan be maintained over the 
usuhI telegraph and telephone lines, In order that the 
entire country may use Radio Central When com 
pletelv rea fixed, Radio <Vntral will probably comprise 
ten high frequency alternators, giving u total output of 


2000 kilowatts, or 2700 horsepower A 
might* big bid for the worlds radio su¬ 
premacy, Is It not 7 

Theodore Q. Hooter 

T is with great regret that we are 
obliged to chronicle the death of Mr 
Tltoodore <• I lost*, r, who was associated 
with Messrs Munn A CV» as a patent ut 
tomey for over forty years. In this con- 
ms lion hi was known to thousands of 
i Hunts who hud occasion to consult him 
In relation to patent cases Mr Hosier 
was one of the treat recognised exirerts In 
tire Fnlted .Slates on several lines of in 
vent Ion mtlvltj, and his disinterested ad 
\tee wus always ut the service of all Al 
though Mr llnsit r was not a native of tire 
United Mates, having been )*>rn In Oer 
many In 1854 no one was more thoroughly 
Americanized than he He wus educated 
at a technical w Imol In Wlnnweller and 
came to this country In JH7J 

Ills first activities were related to me¬ 
chanical enterprises tn Ohio, Florida and 
Mississippi, and Ho was al one tlirn. Iden¬ 
tified with Hkiim navigation on the Mis¬ 
sissippi River He finally gravitated to 
New York, und In 1880 ho became one of 
the patent attorneys of Messrs Munn A 
Co, and for over forty yeurs gave up his 
life to the prosecution of patent uuses. 

He numliurvd lunong Ids clients some of the most suc¬ 
cessful Inventors which the United Slutes has e\er pro¬ 
duced. Commissioner Moore stated that Mr Hooter had 
prosecuted more aiqrilcatloas Is*fore the Patent Office 
than any attorney lie ever knew of There is little 
question tluit Commissioner Moore Is right In tills state¬ 
ment, and thousand* of his i Hunts will be very sorry to 
hear of Ids deuth Ills assm-lates In tire patent offices 
of Messrs Munn A Co, und also the Hlientivk Ann- 
ican, mourn Ids loss very deeply, as BTr lloster was a 
man of sterling Integrity and his friends were friends 
of a lifetime 

Design of Atmospheric Burners 

MIh Bureau of Htnndunl* him curried on an extensive 
investigutlon of gas burner design Intended prlmur- 
ll\ for the Unetit of manufacturers of gas appliances 
and Industrial gu* appliance cnglneeers. 

Tin results of this work ura gl\en In Technologic 
Paper No HW of the Bureau of Standards which is now 
fur sale hj the Superintendent of ikK-iimeuts, Govern¬ 
ment Printing Office, Washington, D V 

In this jmjrer no extensive presentation of the theory 
has Issn attuutited the aim irelng rather to show by 
naans of tublcs and turves bused on experimental data 
tire i ffet t of various factors on the opera 
tlnn of burners With tire arrangement of 
npimrutus and meiiusl of testing that has 
Ireon developed It Is itogslble to measure 
quh kly und accurately the volume of air 
InX^ted into any burner under any condi¬ 
tion of operation, its well as to determine 
the limits of operation with uny quality 
of gas. Such Information Is essential in 
order to enable one to design burners for 
uny predetermined condition of operation 
In order to understand the various factors 
entering Into the design of burners, It was 
found necessary to study Uie theory of tire 
flow of gus through different types of urt 
Aces, tire principles governing the rate of 
Injection of air into the burner, the design 
of the Injecting tube, the rate of consump¬ 
tion of burners of different i»ort areas, and 
the effet t of adjustment of the air shutter 
Those various factors are taken up In 
detail 

In conclusion it Is iwlnted out tbat on 
account of Its simplicity, low cost, und re* 
IIidill1t\, the atmospheric gits burner Is 
well adapted for domestic und most of the 
smaller industrial purposes. If it is ism- 
*lb1e to widen the range within which 
such burners can bo operated efficiently 
and without adjustment und design them 
to meet the needs of any particular pur 
pose. It will moke gas fuel much more vnl- 
nahle and will broaden It* field of apptl 
ration 

With these facts tn view the Bureau 
has boon conducting experiments on 
atmospheric burners both with natural 
and artificial gas and the results win 
be reported In subsequent pairent. 
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The Hydraulic Laboratory 

A Prime Aid in Helping lie to Make the Moat of Our Waterpower Resources 

By S. G. Roberta 



Cross-section of a 55,000-horeepower turbine designed to operate under a head 
of 305 feet and to ran at a speed of 187 J& revolutions per mlnate The generator 
surmounts the driving shaft At the lower left la seen a penstock valve in 
position* Beneath the turbine is the recently developed spreading draft tube 
which exhausts into the tsilrace at the extreme right 


W h have actually In service today a 
total of 8,200000 hnmoiN»wcr which 
Is dcvclo|H*l hy tI h ImpulHO of falling 
water* In tij< nour future u numtwr 
of hulrvK 1 «h trli projwtM will Is* taken In 
titivifl which will amplify this block of 
energy hy approximate)} 2,000,000 horse- 
|s»wer and to accompIlHh this will call 
for tin* oxp* ndliure of HUhxtuntlally *2,000- 
000,000 We ure at last awake to the 
fact that fuel Is costly nod the price 
rilHtwrhhiglv variable, while Natures run* 

Ding w'at ere can be made reuwimthly uni 
form In tlielr How, are lnexliausilhle, and 
ure free—tike name volume being avullnbte 
for successive users provided the head re¬ 
mains high enough. 

The public at large hus an tini>crf<H*t 
('oneeptlon of the evolution that has t>ee» 
tuklng place since w*e began the building 
of hydroelectric jiower stations. Tin 
modern water turbine Is a radically differ 
ent apparatus from the water wheel wide h 
for u long time served to furnish motive 
energy Tim nit* to the cunning coordination 
of practice and llieorv much has been 
done In the direction of betterment, and 
tkcrfonuunce* now are vast!} superior to 
those hut two decade* hoc k In this partlru 
lar realm of met bun I ex 
Ak recentl} ns 1000 tlie efficient y of 
stundurd tyjs** of water turhtnra did uoi 
exceed 78 per cent when operating at 100 
per «mt of llielr rated power, und ut half 
load their effletenej dropped to something 
like 48 per «nt 1'oduy, there ure tur 
bine* at work thnt have un etflcleiav 
ranging from 00 to OS per cent when 
turning over at speeds cnptdde of pro- 
during an} where from 50 to 100 per cent 
of llielr rated power That Is to su} t the 
units tire able to jh rfonn admirably wkieu 
earning only a part of their muxlmum 
dealgued loads. T Ids Is a mutter of lm 
portanct* In meeting < hanging dciuund* for 
electrical enorg} 

No small tdiure of tills advnnce In the art Is due to 
the aid of the research iHhorntnr} where the diveraltled 
proUetn* of the water turbine tiuve Iteen studhnl under 
conditions which have clarified ninny puxxllng qiic*t1o»* 
and revealed phenomena that were undreamed of or 
only HUsisHied Tills lineof Investigation has exioinded 
from >eur to joar and In twee with It have been pro 
vided equipment and facilities which render It feasible 
to duplicate oil h small hut suitable hchIp the ewcentlul 
feature* of a enmplete and big corn mere. In I hydro- 
electric tiuctallntlon 

Much experimenting lias l*vn done hy |s»wer com¬ 
panies und rurhtiu muimfac turer* at the Holyoke Test 
lug Flume, Holyoke, Massa¬ 
chusetts. and runner* have 
been tried out there on h 
steadily Intrearing scale The 
results, while ofu n extreme¬ 
ly good, were not subsequent 
ly reproduced so saUHtuctori 
ly when llte tnrblnes us n 
whole were placed In thetr 
ultimate positions, Thl* 
fact, and tho additional con- 
side ration that the halting 
Uat*' at the Holyoke Flume 
wax generally a long one, 
led one of the participants 
In the Holyoke project to 
branch our, and eHtahllali It* 
siwn hydraulic lalwratory at 
Pettys Island In the Dela 
ware Hivor The plant lias 
limply compensated for the 
-outlay, and has twen lmrtru 
mental In unraveling some 
questions and In bringing 
about certain notable lm 
provements In water tur¬ 
bines nnd their ussoclate 
features. 

The laboratory at Petty'* 


Island has nhvinled tlw* Ineuitveiiletiee of shipping to 
llolvoke Hie equipment required for numerous separate 
tc*xts, and It lias enabled the Philadelphia Ann to carry 
out its rtscnifh mi coinpht* turbine*, Including the 
turbine rmiWT mid draft tulie pussnge* I cud lug there¬ 
from This Inis laltcrl} Usn found to lie of vital 
(uqiorlaiiei It bus for sometluiu he<n realised h> 
hydraulic engineers that the greatest development In 
wutc r turbines N likely to lie in lm reused fi|**clfl< 
sjiecd of tl* runners c>r wheels, us I hey are popularly 
termed Thut Is to sav, where a given amount of pnwei 
muy l>o guierutod under u fixed IkeuU of water, future 
success will hinge upon the ability to obtain this 


power by employing ringte-rnnner, direct- 
connected turbines making the highest poe- 
stble number of revolutions per minute. 
Machines of this character cost less to 
build, permit the use of cheaper gene* 
ratnrx, jutd render It feasible to utilise 
low-bead sites. These were the desiderata 
that Induced the Philadelphia company to 
erect Its hydraulic laboratory 
To the popular mind the Impulsive force 
of water driving a hydraulic turbine en¬ 
tails nothing more complex than directing 
the flowing water to the wheel blades and 
then providing a passage by which It can 
escape Into the tallrace and thence into 
a nearby stream. As a matter of fact the 
efficient utilisation of the water’s pent-up 
energy or momentum is nothing like so 
simple; and Ute function of the hydraulic 
laboratory Is to enable tlw technldst to 
analyse and to evaluate the divers vari¬ 
ables In advance of constructing the power 
units of hydroelectric station*. 

The day was not so long ago when the 
turbine manufacturer had “stock" or so- 
called "standard * designs which he was 
ready to turn out on demand tor any 
power site, and, needless to remark, some 
of these performed fairly well while 
others were decidedly Indifferent In their 
efficiencies. The hydraulic engineer now 
knows thut every chunge of head and 
numerous otlwr physical circumstances 
exert more or less marked Influences upon 
the characteristics of tho mmlilne which 
cun he counted upon to function to the 
liest advantage In the western sectlona 
of the United States or wherever the pro- 
ctpltoim drop of the waterway afford* u 
high head turbine* of lower specific tqieed 
ure more suitable, while In the eastern 
portion of the country low heads pre¬ 
dominate, und for them* luridnes must be 
differently modeled so that the* will run 
at higher Hperifir sjiwls. In euch <u*e 
the components of the Installation have 
to tie altered to harmonise with the circumstances 
Imposed by Nature and the physical law* thut prevail 
To satisfy tliese conditions, and to live up to Hie 
guarantees which manufacturer* hnve to make to 
power companies, the builders of turbine* can no longer 
(hilend upon rule-of-thumb methods—they must be aura 
of their products, and to encourage them In tills pur¬ 
chasers not Infrequently offer tempting bonuses for 
every bit of Immised efficiency over tlwt tailed for by 
contra* t It Is no unusual thing for a premium of a 
thousand dollars to be paid for each jier cent over 
ami above the efficiency stipulated in tike agreement, 
and when tills applies to the several turbines In a large 
Installation the reward la 
well worth every reasonable 
effort to win Success noon 
Justifies the outlay tor the 
laboratory und the model 
tests. 

The research work at 
Petty's Island, Pennsylvania* 
has enabled the operating 
company to fabricate turbine 
runners having an Increased 
specific speed of about 100 
per cent In other words, 
painstaking Investigation hag 
enabled that firm in certain 
Instances to offer quotations 
on turbines so patterned 
that they would run at twice 
the speed previously deemed 
practicable—thus bringing 
about marked Initial and 
operative economic*. It 
seems that Ugh speed Is a 
more Important factor than 
high power In cutting down 
first cost, because Ugh epeetf 
petalt* a reduction la the 
sloe of the turbine and the 
electric generator and tab 
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View of the recording station showing the dynamometer and scales for mentoring the power developed 
by the model turbines, and the speed counter 


tei It feesibte to dmpltf* 
the design of the turbiDSt 
ssperlsHy when It is to be 
placed In low-bead Install* 
atlafm, Let ua make this 
plain. 

A few years back, In order 
to obtain reasonable gene¬ 
rator speeds which would 
give the best electrical 
effects with a given type of 
dynamo, It was at times 
necessary to resort to multl- 
ranner turbines — roach!new 
having as many as six run¬ 
ners or water-wheels on a 
alngls shaft This called for 
alx sets of guide vanes, In¬ 
terconnected operating gear, 
four or more bearings, and 
a corresponding increase In 
other associate features. 

Apart from adding greatly 
to the original cost and 
-operating exiiense, the multiplicity of parts Invited more 
risk of breakdown. With the development of Uk> high¬ 
speed runner many of these complications have been 
avoided, and a single water-wheel, combined with 
vertical shaft units of relatively few parts, and these 
simple and rugged In getup, can now be constructed 
for Isms money and yet jierform far better than tlictr 
predecessors 

A concrete example of the gains deri\cd by HiIh ad¬ 
vance In the art will help us to appreciate the aid 
rendered by the hydraulic laboratory A certain power 
company In Pennsylvania equipped a plant In 1010 with 
five units of the two-numer, vertlcul Rhuft type Four 
years later, when more power was desired, it was de 
dded to adopt a Hi ogle-runner, high m]hhh 1 design The 
new apparatus was secured at a considerable saving 
In first cost and tests made after the Installation 
allowed n maximum eflhlenry of 9ft per cent for the 
modern unit as compared with 83 per cent for the 
older two-runner turbines. 

The man In the street rony rod grasp offhand Just how 
ementlal it Is for a turbine to Is* notably efflHont lie 
understands, of course, that careful utilisation of coni 
In a steam power plant Is extremely desirable, for thut 
fuel must be bought and handled To him, on tlie other 
I land, water is in a sense free und, therefore, why 
bother about the measure used In developing I lie pre¬ 
scribed horsepower? The answer Is Whore Inter¬ 
national streams, for liuduncc are concerned and 
treaties set the exml amount of uuhr whhh cun 
Is* diverted from these rlxem for Induedrlul purpaHCM, 
It Is a matter of moment tluit the permissible volume 
shnll be made to yield the largest practicable percentage 
of motive cncrgv Similarly, wlwre water for Id dm 
electric stations is purchased from Irrigation projw ts 
or wttere Us use Is Itt any way restricted there Is sure 
to Iw u proportionate gain through the adoption of 
turbines of marked efflelene* 

The hydraulic laboratory Is proving a valuable aid 
In the notation of water turbines of conspicuous reli¬ 
ability While it is true thut this factor should 
characterize any tjpe of muchlner) si HI It Is ospetiully 
to be desired In hydroelectric pluni*—jmftlculurlj If 
these be large A shut-down for inspection or repairs 
involves a low* In jwwer output whb h cannot be offset 
by any “saving in the coal pile," On the otlier iwnd 
there is a direct sacrifice in revenue Suppose, for 
example, that the station Is equipped with 30,000 horse¬ 
power units, and that the sales price of energy Is ut the 
rate of gift per horse-power year If one of these units 
were out of commission tor twenty four hours it would 
represent a loss In Income of $1,2001 Accordingly, much 
Is to be gained through strength and rugged ness of 
design and the adoption of a model of such simplicity 
that it will facilitate rapid dismantling, repairing, and 
reassembling when necessary 
The draft tube of a turbine Installation is the passage 
through which the water on leading the runner makes 
Its way to the tatlracA and tills conduit plays an Im 
portent part In the turbine's effective utilisation of the 
pent-up energy In the Impulse water Much study has 
been given to this feature, a»d>t the Petty's Island 
laboratory there has been perfected what Is known as 
the Moody spreading draft-tube This tube la a great 
advance In the art, add Is an Indispensable feature 
wherever turbine runners of high speed are employed. 
By means of It It Is possible to Increase the vacuum 
Just below tho turbine runner, and In this way to re¬ 
gain, In effect, a large per cent of the energy lu the 
water which would otherwise be lost after leaving 
the wheel 


Ah a reflex of the turbine Investigations ut the Petty's 
Island laboratory there lin» been de\eloped the no-culled 
Moody spiral pump Thin pump marks the same prog 
rcsA In thin particular field that Ik exemplified by the 
evolution of the high iqteed turbine runners and the 



The water passing over the weir In the back¬ 
ground can be seen the stilling racks for ironing 
out ripples and surges, so that the water shall ran 
smoothly and quietly over the weir 


lmpm\ed pump udmltH of the uhc of clcdrU motors 
that min Ik* run ut twice the velocity permissible lK*fon 
Vs ft coiiMHtmnet, complete pumping outfits ran be* 
manufactured and Installed at greatly reduced exjteiim 
ThlR Is \erj desirable wlvero large quantities of wiitir 
ure to Ik? pumped under low heads Pre\lously it wus 



Penstock Valve tor a 5 $, MT hoy p ower turbine. 
Valves of this sort are empteyed to regulate the 
volume of water passing on te the turbine 


necessary to provide rathef 
costly low speed electrical 
equipment 

The laboratory on Petty'* 
Island luu a concrete head¬ 
race, tallruce, nml return 
tanks The wider Is lifted 
by means of motor-drivett 
centrifugal pumps into the 
hendruce tank, where the 
model turbine to be tested 
Is placed Model runners 16 
indies In diameter may bo 
tried out under heads up to 
\Z feet unit In oonjjunctlon 
with larlous t>j>os of In¬ 
takes, rustings, and draft 
tulx* The u uter, after 
11 1ms g< tne through the 
turbine, the draft tube, and 
Into tlie tuilrarc, next flows 
Into the tallruce tank and 
then n\er a we r where It la 
carefully measured liy the 
volumetric method From the weir It pusses bark by 
the return tank to the smiian of the pumps. This 
completes the cycle The effect He head on the turbine 
under test Is registered by differential gages attached 
to the headrace and the lull race tanks, awl the power 
de\defied Ih Indicated by an Alden dynamometer upon 
direct reading scales. 

All readings are tukon simultaneously at half minute 
intervals agreeubly to a signal bell controlled by a 
tiinMier <lotk In this laboratory It has tieen found 
practicable to make comparative test* of tlie same 
runner or turbine when associated with different forma 
of draft IuIh*h, all other condition* Mng the same, und 
bv this tnenitM to urri\e at nn exact comparison of the 
cffettKe value of the \urtourt lyfies of draft tubes 
used It *uk In this way that the 10-per-cent Increased 
eMIHency of the Moody deslgu was lmllHputubly etttnb- 
li sited 

It Is out of the question to discuss the numerous 
other factors thill nffett llie working of « hydraulic 
turbine and uhltli arc studied ul tlie liihorutory in 
order that Iho force of fulling water cun be converted 
Into mcOmnlml tn»wcr and then Into electrical energy 
for transiniMslon near and fur Itut II is well to 
cmplmslxe that tnc Htemu turbine Ih no more highly 
kim-i Inllwd In Its technh n! requlmm ids tlmn the 
wider turbine Hnallv, It Mliouhl Ih k«|d In mind that 
the liydrindh tuglnctr is today emplovlng heads of 
widir muring from 10 h*et or so up to 980 feel In 
wauri>ower plnnlH built or building In this country, 
mid In is cininiukh ct»ntndllng these columns of wider 
Ju ojh ruling turbliieH \urvhig from h few hundred to 
Vi 000 ImrHOpuvur i*»r unit These Installattoas would 
not Ih fuiHltde, safe, eflhUnt, and defH.ndable but for 
ih* nrelations und Hu momentous Hid of the lultora- 
ton 

The Effects of Thirst 

Nt rsTKJATl \(, the effeetH of thirst on young albino 
rids, 'lokujJiKii Kudo, nf t l«o Institute of Auutomy, 
Uniti rally of Minnesota, finds In the Journal of J?jr- 
pcrimitttul U< oh)tty for July, 1921, that albino rata 
nbiul one month old niny be held ut constant body 
weight f'»r hi \< rul weeks by restricted amounts of 
liquid (intlk) In u dh t otherwise adequate for growth 
Tlie ruts show a progressive tohrunce of tldrst, no tluit 
leiw liquid milk Is dally required for maintenance as 
the exi>crlfuent proceeds. The tull becomes elongated 
while the body length remains constant There Is In 
general H marked Increase Jn weight of the skeleton 
and a slight increase In the visceral group The mus¬ 
culature remains nearly ci>nstant in weight There la 
a slight decrease In the Integument and a marked lost 
in the “reminder" Of the individual viscera, the bypo- 
phynlH, eyeballs, kidneys, suprarcualH, spinal eoril, 
skeleton, sciatic nenes, |»an< reuM, stomach Intestines, 
M\er, and uterus show a definite Int reuse In weight 
The heart, brain, and lungs remain nearly constant In 
weight Tlie thy mus, ovaries, parotid and suhinaxlllary 
glands, spleen, testes, epididymides, and thyroid suffer 
more of less well marked decrease in weight The 
growth tendencies of the various organs in the young 
rats during the thirst experiments mrreiqioiid In general 
to those found in rnts of similar age during under 
feeding, ulthnngh certain exceptions occur (tCHteu uud 
kidneys) likewise, the nmultM of llie thirst tests 
(alno those of the Inanition experiments) show a 
general resemblance to tlnwe of similar <hur«cter In 
adults There are certain differences according to age, 
however, as well us according to the type of inanition 
employed 
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A group of counterfeit of ituulaff rirltleh wjdch would be worth something tike 95010 if they wort genuine 

Stamp Frauds and Their Detection 

Some of the Means Adopted to Protect the Collector from Forgeries 
By the Philatelic Member of the Staff 


T HK bulk of rhe Htamjm uhtrii (he non-collcctor wes 
liuvu no Intrinuk vhIui They retail for u cent <*r 
(no Jipleiv, hut this imrelj covers the cost of bundling 
them Then* arc perlmiw ii\(XK> vurletles fn»m all owr 
the world that liuve a true market value based on mrlty 
und demand Those costing less thun a dollar are apt 
to bo neglected as trash f und us we approach the hun- 
dredHloUar class the market Is of course* limited 
Nevertheless the real rarities, of whit h the known copies 
are numbered* come as high as five und ten thousand 
dollars, with plenty of buyers lo uhsorb (lie limited 
offerings. 

With such mi lues and a free market, fraud Is bound 
to Is* attempted Moat counterfeits are made of whole 
doth Itut whether the design bo reproduc'd with the 
aid of n camera or by hand-engraving. It will not cor¬ 
respond exactly with the original With bund-engraved 
counterfeits, the expert examines the detulls of the 
stump for points of divergent from the known genuine 
design The photographic reproduction Is iimre faithful 
In these mutters, hut usually differs from Its original 
In the general effect of lone and shading, und often In 
fedxe 

The expert has seen a number of counterfeits of Hny 
given stamp* and often has n reference collection eon 
talnlng many of tlu»se If the sp« linen under examina¬ 
tion falls to identify itself with any familiar counter¬ 
feit It tiinst either Identify Itself with the genuine 
stamp or display divergence that murks It as a “new” 
counterfeit The examination Is conducted under u 
glass that magnifies two or three diameters. The ex 
IwrlenrtMl philatelist knows what sort of mistake the 
counterfeiter most easily makes, and wlmt sort he can 
lilmself tx*Mt see, so lie known Just about what to look 
for and whut purta of the specimen to examine most 
curefull} Ills work 1 m quickly completed, especially 
when carried on In the presence of a genuine copy 
Tltere ure numerous exceptions to this stulement 
Many hIiuuim of the *4Uh und 'GUs were printed In sheets 
of forty or thereabouts, each “cllduV* being sejwrutely 
lypr-set or engraved by hand Instead of Impressed or 
elect retyped from u single original die ns Is done today 
The various stamps on the slieet are then no more iden¬ 
tical than an original and 89 counterfeits. The expert 
now has to deride, not whether the questioned specimen 
Is like a single original, but whether it Is Identical with 


nnj one of a large number of originals. This multiplies 
cnormouHlj the difficulty of finding material fur com* 
pari son. It usually means that complete material can 
be hud only In the form of a photograph of a recon¬ 
structed plate, which Is, of eourse, not an absolutely 
faithful standard. And it means that portions of orig¬ 
inals or suspected copies that are veiled by cancellations 
can not be directly compared. 

This makes contributory testimony from other quar¬ 
ters of value A rare stamp Is rare because there are 
not many of them, and while early Inks were not con¬ 
stant, It Ik easy to establish that certain shades are 
right and otltcrs not. Again, one of the most dangerous 
counterfeits known, so far as surface externals go (the 
famous Sweden error illustrated), is printed on a paper 
totally unlike that of the original stamp, in color, tex¬ 
ture und IIilckness. Paper und color, seldom used as an 
absolute test, are of great value in attracting suspicion 
to a counterfeit of good surface appearance, and again 
In helping to awing tlw verdict In u doubtful cuss. 

Then then* la the watermark which appears on many 




■m: ■ ; -.* 


stamps. This Is a thin spot In the paper, introduced 
during manufacture, which transmits more tight than 
the rest of the stamp and Is visible under conditions 
bringing out this property The faker con print on imi¬ 
tation watermark on the bark in greasy ink, or he can 
scrape out a thin place of the desired psttern Neither 
of these expedients defies detection for a minute, how¬ 
ever, so of late years another and a better trick baa 
been introduced. 

By chemical process the design Is washed off a com¬ 
mon stamp of the same sUa and the some watermark 
as the one It Is desired to Imitate. One faker made a 
bod guess and printed on excellent forgery on paper 
got by cleaning a stamp with much too fine a perfora¬ 
tion, But barring some such fav* pat, paper thus 
secured Is bound to be right. When the trick was new, 
many such fakes passed a hasty Inspection an tbs 
ground that the watermark was so obviously good tfist 
the stamp swat be right Now the watermark Is merely 
contributory evidence. 

Philately's most interesting-mid most pussling— 
derelicts are the stamps that are partly genuine and 
partly false. This apparent anomaly may arise In 
various ways. When an entire series appears In identi¬ 
cal (terign, the labels of value alone differing, the value 
may be erased from the commoner stamps of the set 
and a substitute painted or printed In. converting the 
•tamp Into a rarity Such work is done with nmaxlng 
skill, and Us greatest menace lies In the fact that the 
general appearance of the altered stamp Is altogether 
that of a genuine copy 

Then there ure surcharged stamps. The desire to use 
up old and obsolete Issues, the sudden necessity for 
stamps that have not been delivered, governmental 
changes, and numerous other circumstances, give rise 
to stamps which bear an overprint. In ordinary type, of 
a new value, u validating word of some sort, otc^ etc. 
Perhaps one-tenth of all collectible varieties are of this 
character, and usually the overprinted stomp Is valu¬ 
able out of all proportion to Its worth in unsurcharged 
condition. 

This is the hiker's paradise. When the false over¬ 
print is hand-stomped detection is, of course, easy* 
When a pgess Is used, with studied care in duplicating 
the type of the genuine surcharge, on almost micro¬ 
scopic measurement of the surcharge is usually n eco s 
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stiry If a \arlety of little value exists presenting the 
same overprint on a different base, one of these la cut 
in two through the surcharge and we have an automatic 
scale against which to measure the suspected copy 
When tide is not possible, measurements must be trans¬ 
ferred from genuine to questioned overprint by metic¬ 
ulous use of the dividers. Less frequently 
(he Ink or the time of the imprestm 
betrays the fraud. And sometimes the 
expert la bl ee p ed with pure luck lf t for 
instance* a French stamp overprinted for 
use In Madagascar appears with a beauti¬ 
ful Paris cancellation, examination need 
go no further 

An Interesting development of recent 
years Is a scries of counterfeits, Including 
several thousands of varieties, put out In 
Switzerland. The surcharged members of 
this family do not appear on genuine 
stamps. The entire piece—si amp, can¬ 
cellation and surcharge—is forged. This, 
however, la exceptional, the average faker 
puts out his fraudulent overprints on 
genuine stump*. 

In rare cases the unaurcharged stamp 
is the rare variety, the counterfeiter’s 
task Is then the removal of the offending 
overprint A similar situation exists with 
reference to numerous British colonial 
stamps which were available for revenue 
duty, and when so used bear i>en-stroke 
obliterations, in this condition they are 
practically without value, so the pen 
mark Is removed, and gum or a “phony” 
cancellation applied to create an unused 
or a postalty used copy When viewed at 
a very slight angle, almost parallel with 
the surface, these items always show the 
de p r ess ion from which the mark has been 
removed. Moreover, original gum and 
substituted gum are two entirely different 

thlny. 

Most fakes—especially those which bear 
S mark that It la desired to conceal—are 
of need stamps. One reason we have this 
instant suggested. Another is the present 
preference of moat collectors for used 
specimens. Likewise, many collectors 
take a cancellation to be, within limits, 
an indication of genuineness. Again, in 
many cases unused “remainders” sold 
after demonetisation by the post office 
am available tor almost nothing, while 
cancelled copies can be manufactured 
from these which. If genuine, would he 
wo rth dollars, and In extreme eases hun¬ 
dreds of dollars. Finally, the cult of the 
used stamp has gem of late years to the 
length of collecting many special csncel- 
Istfoui tor tbeir own sates alone. The 
presence of such a postmark may raise the value of a 
•tamp from a tow cents to ten or twenty dollars—far 
more than the cost of unused copies. The dose study 
of cancellation* which results from this tendency, the 
exact knowledge of what obUterattons were used and 
where, defeats the faker in his efforts to apply false 


cancellation*, and when he tries to Imitate the cancella¬ 
tion for Its own sake Occasionally it even olds In the 
detection of ordinary counterfeits to which ’cancella¬ 
tion*" have been applied to promote mlahtitty 
An amusing case recently occurred In connection with 
u largo consignment of slump* sent here from Germany 


The lot included a certain Providence local stomp on 
original cover Unused, the stamp Is worth u couple of 
dollars, while a genuine cover would lie worth whatever 
yon want to pay for it—surely n couple of hundred, and 
maybe more. Under the scrutiny of American experts 
It developed (t) that the pen-mark appearing on the 


stamp In uddltlun to the postmarks—In this case a 
rather favorable bit of utmuHplurc— whs made with a 
steel lien and not with the quill of 1K46, (2) that the 
postinurk shotting a mum ml "G" in a circle should 
have lucked Ihe rlrcle, (1) Hint the *T»* should have 
been Unman ruthtr than Italic. (-1) that Hie Pro\l 
deuce postmark uss dated three months 
after the stamp censed to he available for 
postage Aside from these trifling dis¬ 
crepancies, the cv\( r ywin entirely gen¬ 
uine ’ 

Among the Hctuiil tools of the philatel¬ 
ist sculcs and dividers and magnifying 
glass hu\o lH*en mentioned Perforate*! 
gages are the most distinctive philatelic 
specialty ’I lie sin of the perforation fre¬ 
quently distinguish*s between two vari¬ 
eties of the so me Klunqi, and is of value 
In dlmriudnullng la tween genuine and 
counterfeit as well The perforation la 
named according to the number of hole* 
that uppmr In a space of two centimeters, 
taunting holes along the edges of many 
stamps becomes InltorlouK, so gages which 
cnnhle the ]»erfi>niHon to 1 m niothanlrally 
filled against men hu ring lines or dots are 
milmtltuied for counting 

Hut aft* r all the philatelist k chief tool 
Is the Itenzetie t up Tin stamp ortllnurlly 
quite opnqiu. liemmes semi transparent 
when wet with this liquid The stamp Is 
somewhat fruDHjuircnt agulnst the light 
when dr\ no here the difference is not 
pronounced Jtul If we luy tin dry stump 
down on u black mirfuce, uhat light passes 
through Is completely ulworhed by the 
black pigment If however no then pour 
benzene over it more light passes, and is 
now refill Led luick through the stamp 
from the film of benzene beneath It This 
twlee-t ninsiultied tight gives a remarkable 
picture of tlu Internal condition of the 
(Hijier Willi nuarks, which are ordinarily 
difficult to pick out tthen held against the 
light by nuKon of the confushm created 
bv ihe design of the stamp showing 
through, show up like u sore thumb In 
benzene Also though the story Is too 
long to till lure, the Iwtixene cup gives 
die most satisfactory guard against the 
wiles of the slump jvjwlrer Modern 
philately makes a distinction between fine 
condition und j»oor which was unknown 
a generation ago, und has little use tor a 
damaged specimen The things that a 
skilled repair man with a bit of the ar¬ 
tistic temperament can do to u soiled. 
< rumpled < reused tom, and tb In-spotted 
wreck of a valuable stamp are almost past 
ladlef Hut the consistency and the thick 
ness of a repaired stamp are ordinarily sufficiently non 
uniform to show up In the beniene 
The counterfeits used to Illustrate this article arc 
from the reference collection of Mr Percy 0 Kotina, 
tthose kindness in loaning them for the purpose we 
take tills opportunity of hi knott lodging. 



A page of early Hawaiian* from a reference collection of counterfeits. If they 
wore genaise, their valoe would be to the neighborhood of 11*000 



Tlu BjuI id* Hiai* J*UW w m U wtob ■ ai dto ig w na Maxtor umpi Ths invsrtod "t* Is aatoworthy. Tbs t, a sad I omtavo wttoaa ara rtampi ttot actual* «rt* raninetri tte IS and IS m fortter 
mm. «4M to (to MS to (te tok*rto (fee, Tte two PfcbOfltos TUxrtttm stem m ortteMr tte teat known ot tte •totstord »rltl«i tter* an steot Um of «*eh vahM known to vxiat. and 

d tolr srite ite tte pm to tte otftettlaa wootf te III,to* earn Mtettem It atewatte elmste cMStoitoit to tte toOtritei from wMeh tte ptotarm wan made The Urnauty atamp which it 
toMte ll worth Uni stats la ssndat coOte. Of sash waatorMU thnwwito mm* with good fartnas, te aold Mm H ooanra to uy buyer to w m bIm them for swulasnsm 

A Anal array of albwa weeds of mere than ordinary Interest 
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Comets That Have Lost Their Tails 

CuriouB Irregularities Revealed by the Camera in These Attenuated Streamers 

By J. F. Springer 



Halley** comet, Jane 6, 1910, showing the discarded portion of the tall drifting away 


A MONG the most notable 
of die oh jot t« to lie 
seen In the sky are the vintt 
one known an cornets 1 
Speak of them tin * visitors,” 
bufl (IiIh In onl> relatively 
rorret t These ImilleH surely 
Iirvl tbtlr huhlLut In Hit- sur- 
rounding unhirne and Uwro 
Is no very sulmtunllul reason 
to HtipjioHC the} nre able to 
get out of range of Ihe grav 
Itutlonal spheres of the great 
mass of the visible and In 
visible Httirs, CniuotM come 
Into vlHiblllt} for the In 
habitants of the earth and 
pass out of It again The> 
route Into view suddenly and 
Without announcement And 
titqy never remain Ho aft* r 
All, there 1 h wane Justin* In 
0m term firilora 

Home comets however, n** 
turn with more or loss refill 
arlty Pi rlia|>s, the most 
notable example of a |ierhKitc 
comet la the nm k gintrally 
known aa Ha1U}'s This 
comet has be«n u notahh 
one In the hlHtorj om of 
the most mmirkahle appuritlonH itomrrlng In JOfifl A D , 
about the time of the Norman nimpii^t of hn^lund 
The tin}«*ux Tapestry doplc Is this visitation Home 
periodic comets have iierlods of onl> a few voitra, 
while other* oecupy a great Bttvbli of years in coin 
pleting a clrcnlt Halle} h comet returns Ht Intervals 
of about three-qunrli rs of n century Homo of tlu. in 
formation ohtnlnubie with respect to the regular visitors 
fta Involved In n menaiiro of imeerLuinty largely be¬ 
cause of dlflkniltles of identiflcntlon 
One of Ihe most remnrknble things nbnut comets is 
the presence of u tall Not that all have them Many 
possess such upondages, nnd Homo make murvoloua 
display*. However, the tall uppcurH to he n transient 
affair somehow due to the comet s proximity to the 
nm A periodic comet which dlRpla>H a inugnl&cent 
tall at one apparition may show little or nothing of 
this character upon another occasion 
As a t}picul comet swings swiftly round the sun, 
the tall seems to swing around as well Alwu}« it 
Stretch** from tlio comet In a 
direction uwaj from the sun 
Aa the tail may be ninny 
millions of miles In length, 
an oxplunuthm Is needed to 
cover the question as to how 
It Is imsKlhlc In a few duya 
to awing the tall through nn 
arc of 180 deg Home comets 
are extruordlnnrlly rupld 
movers us tiiey round I lie 
sun Tims, the periodic 
comet of 1843 rem hod, In its 
awing round, the wonderful 
velocity of HO0 miles per 
second. However It Is more 
partlculurl} the rupld lingu¬ 
lar swing of the tall that 
needs explanation If the 
tall Ih protlsely the same 
objet t throughout, a 72 hour 
swing of a hundred million 
miles of tall through two 
right angles would mean 
that the terminal particles 
covered an arc considerably 
over 1 no 000 goo miles long 
at the rate of some 000 
miles per second However 
the tall may have a constunt 
general appearance and yet 
at no two moments consist 
of prw Iwly the smne aggre¬ 
gate of particles. Examples 
of such objects nre rivers, 
the flame of a gas Jet, etc ' 

It has been conceived that 


the lull may reullj ^mslst of very minute particles of 
inittnr originating on the comet nnd swept off Into 
sj>ace b\ the pressure action of light The reality of 
light preHHiire seems to lie admitted, and Its Intensity 
has htNm <uL<uluted And light pressure may come 
to have u more Intense effect than does the gravity of 
planetary liodle*. Bodies on the earth are heavy not 
hevauHe a gruvltaUve line of force is especially strong 
hut because it operates within the btxly us well as on 
11 h surface Ught pressure exerts Itself upon the 
surface only, and In fait only upon the one side, 
while gravity deals with every contained particle 
Accordingly the pressure of light upon a ball or a 
stono Is Insignificant compared with the force of grnvl 
tatlon Hut If the bull or stone lie reduced In stse 
lndeflnllely a time will come when, because of the thin 
ness, the pressure of light will equal the grurltatlve 
effort We have now only to continue the reduction 
to get n pressure from light much greater than that 
of gravitation Particles on an ordlnsr} contetury body 


not too near the sun would 
feel but n slight gravitttiv* 
pull as compared with the* 
centrifugal throat of light 
Under the favorable eon* 
dltlons of the presence of 
quantities of very finely 
comminuted matter, a not too- 
massive comet at a proper 
distance from the sun, and 
continued access of the sun's- 
light to the material It 
mpmus not at all Imponrible* 
that the sun should drive 
off the particles In the form 
of a continuous Jet, and that 
the tall so far from being on 
object perpetually Identical 
with Itself might really con¬ 
sist of minute particles re¬ 
coding at tremendous rate 
of speed ecnlrlfugfllly from 
the sun The tall would 
I bus consist of a Jet of pur- 
tides, Ihe Jet being perpetu¬ 
ally renewed at the comet 
And perpetually dissipated at 
the far extremity Such a 
lull could. If the rate of re¬ 
cession of the pert teles is- 
suflk l cutty swift, swing 
rapidly through 180 deg, even If ^he length of tall bo 
very great 

However, the material for the toll must be continu¬ 
ally supplied from the body of the comet, which would 
accordingly suffpr a diminution of Us mass. Out tn 
space, the particles coming away from the tail would 
seem to I* forever under tlte Influence of the cmtrl- 
fugal thrust of light from the sun, the only chance of 
esoui* bring tlie advent of u shadow or approach of a 
body of high gravltutlve force 
But the flnme-iike tall is not always constant in it* 
form, continuity nnd direction. A very recent comet* 
1919b, lost Its tall suddenly and started a new one. 
Tills occurrence took place about October 22, 1919* 
when Hie comet was some 6 days beyond the time of It* 
nearest approach to the sum This comet la really 
Identlcul with the one discovered by Brorsen in the 
Hummer (July 20) of 1847 It was rediscovered tn 
1919 by Metcalf The comet is accordingly periodic 
and Its Urtult Is to be taken as about 72 years In 
length It Is classed as be¬ 
longing to the Neptune 
group of comets, although 
this most dlstunt planet of 
our solar system may not 
have been the cause of the 
closing of the orUtal paths 
of the members of the group. 
Halley's comet also has an 
orbit whose aphelion falls 
In the region traversed by 
Neptune In 1847, the Bror¬ 
sen Metcalf comet seems to 
have remained a strictly 
telescopic object In 1919, 
the apparition made Its ap¬ 
peal. though a very moderate 
one, to the naked eye. Dis¬ 
covered in August, It became 
distinctly visible to tho un¬ 
aided eye at or before the 
middle of September Its 
considerable visibility con* 
tlnued until a tew days after 
perihelion At about the 
middle of its five weeks of 
visibility, it attained a mag¬ 
nitude of 4ft (Harvard 
scale) 

Bven In September, photo¬ 
graphic reproductions of the 
object disclosed tbs presence 
of a tail On the 22nd, it 
measured 8 dag, In length. 
The small stamp shown by 
photographs of neatly ft* 
asm# date may very well 
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The Brorsen-Metcalf comet* October 22, 1919, showing aim mu a) diffusion of the tail 


hare been doe to photo- 
graphic conditions, On Oct 
8* there waa again a 8-deg. 
tall. On the 6th and 7th, 
tfala length more than 
doubled; so that the photo- 
graphs show tails 7 deg 
long. The longest tall die- 
dosed by the photographs 
obtained by Prof B, E Bar¬ 
nard with the Bruce photo¬ 
graphic telescope was the 
one possessed at perihelion. 

H was 8^4 deg. long. 

On October 22* the tall 
was photographically observ¬ 
ed as being in two parts. 

Bather* there was on old 
part no longer connected 
with the head and a new 
part extending from the 
bead In direction 12 deg 
from that of the old The 
old tall at its point of 
nearest apparent ctmtnct 
with the head wan still 51 
min (or nearly 1 deg ) from 
It It Is possible that part of 
the foregoing is not vorlfl 
able from the half-tone re¬ 
productions from paper 
prints. 1 am however, fol 
lowing Prof Barnard’s own 
statements. The separation 
of the old tail from the bead 
may. Prof Burnurd thinks* 
t>e disclosed In an earlier 
stage in the photographs of October 20—about 48 hoars 
previous “On that date, the tall projier seemed dls 
connected from the head The rearward portion, with h 
was sharply pointed, wus IV 0 from the head while 
u new and widening tall filled the space between It 
and the head. If these parts were the same on the 
two dates, the recession of the particles was nt the 
rate of 21 mitt a day Photographs made elsewhere 
will probably decide this question On the photograph 
of October 20* n brighter condensation nlsml 2 deg long 
In shown In the tull 2 deg 30 mtn htu k from the head 

It Is possible that one should lmve been prepared 
for the loss of Its tall by a comet and the generation 
of a new one In a somewhat different direction by the 
phenomenon observed long sgo of the display of fun 
shaped tails. If a considerable arc can be filled at 
one time, It Is not u great step to conceive of the are 
being supplied In two or more parts successively How¬ 
ever, the actual loss of an entire tall does not api*nr 
to hare been noted prior to 1003, unless one Is to take 
account of Gale’s comet of 1804 On July 24, 1008, 
Borrelly's comet lost Its tail and forthwith started u 
new one. Two photographs 
appear to have been taken 
at the Yerkea Observatory 
upon the eventful night In 
the earlier, taken by Prof 
Barnard, there Is u split In 
the appendage which separ¬ 
ates the whole Into two 
parts That Is, there is a 
break some 2 or 8 deg bark 
from the head and the 
portion from this iwlnt on 
was shifted to one side to 
a position parallel to the 
direction of the short part 
next the head. As the shift 
was on the side of the 
heavens from w hit h the 
comet and its appendage 
were moving, the phenome¬ 
non suggested the Idett that 
the old toll hod become 
separated from the head and 
was being left behind The 
second photograph* taken by 
Mr R, J Wallace on the 
same night as the former 
ism by Prof Barnard* dls* 
closed the same general , 
featured, only In a further 
stags Of development Photo- 
graphs taken on the. nights 
of tike 2fird and 25th show 
nothing unusual; so that 
what occurred In tiki Interval 
waa an event of short dur¬ 
ation. The following details 


will be of interest 'rim earlier photograph showed 
a tull next the head 2 deg 51 min long uliiU the 
later one disc losed this same member nw 4 deg 7 min 
long Ah llu Interval between exiMmur<*H. center to 
center was 2 hrs fH) min, one nllows that length of 
time for the Increuse In length l jM»n thlH IwkIm, one 
puts (he growth at about 25 min per hour The reces¬ 
sion of the discarded tull Is Jn contrast with this. The 
earlier photograph showed an inHrval Ixlwctn head 
and lost tull of 2 deg 14 min while the later view 
dlucloHcd the same tnu rval as one of 2 deg 4 h min The 
recession Is, then to lie taken as ubout 12 min pir 
hour—or uwimxlnmtcly one hulf the rate of tl!e 
growth of tall 

Brooks comet of 1WM Is notable ns one whhh Uis 
closed a variation In (he direction of the toll of 15 deg 
In the course of 24 hours. Hoc 8* ikntikk Amkruan 
August 8, 1008, for views of this comet On one night, 
the general direction of the tall agreed prettv tlonely 
with that of a radius vector centering In (lie sun and 
pawing through the comet On the following night, the 
tall hud apparently shifted, as It was now at an nnglc 


of about 15 deg with (be 
radius vector Is this to be 
taken os Indicative of an ex¬ 
pulsive force emanating from 
the comet Itself and com po¬ 
tent to modify the general 
law to the effect that the 
toll extends along the radius 
victor? 

Morehouse s comet belongs 
to the vear 1908. Upon the 
night of September 30* a fun 
like tall was discovered by 
u Yerkes photograph taken 
oarlv in the evening Later 
on during the same night, 
n photograph shows the tall 
with a v erv nu rro w con 
net Lion with the head The 
lull its* if appeared cyUoah 
In form and stratture'* By 
the following night, the U|e 
IHurnncc had undergone u 
von remarkable <hange 
There was a mass of cloml 
like innttrial ut u consider- 
nlile distance from the Itead 
and next the head a number 
of rays. Some of these are 
short, but others jx>rhnp* 
extend out as far as the 
i loud like mass. Apparently, 
Whnt has taken place In the 
Interval lwdwccn the vlewH 
lx longing to the two nights 
was the Ions of the tull and 
the generation of a new <«e 
Tlie (loud like mass Is to lie considered the toll of the 
night liefore that was seen with only a narrow eon 
net lion It would set in as If we must reckon More- 
houM-H comet (11)08) us on* that lost Its toll 
Ilnllev s comet In Its visit of 1010 lUnchmcd ii|wm 
the night of June 0 some remnrknhle feutures. Upon 
this night, u photogrnphle nlmervutlon dls*limes that a 
secondary hem! was to lx* seen about 1 *fli back 
from the comet pmjier This hern! had Its own tall 
only It h direction from the nmln tail lielonging to the 
etunet It*** If whh at an mgl« of alxmt 15 deg This 
tail was traced on the plate inude by Dr H I> Curtis 
at tkk Olwervntnry as extending to u jiolnt 16 deg 
from the milieus On a view taken on the night of 
June fi, there Is to be seen a small streamer near the 
nucleus, wlihh Dr Curds thought might have been the 
source or what was disclosed the following night 
All In all the phenomena attendant upon cometary 
tails are |x>rhnps becoming better understood because 
of the precision and nensltlvenew* of photographic 
imdaxls but nt the same time new phenomena are 
brought to our attention by flame same methods. Oon 
ftcquontly, the problem la 
never solved. 

The Proportion of the 
Various Elements of 
Oar Globe 

S OME new dntn have ro- 
cently boon published by 
Mr V W Clarke, under the 
auspices of the United States 
Geological Survey, with re¬ 
gard to the elements of 
whit 1 1 our globe ronslstH so 
far ns tluv are known to us. 
Ox* gen constitutes nearly 
half (47 per cent) of the 
lithosphere i r the crust of 
the earth for a depth of 15 
to 20 kilometers, and more 
than 85 per cent of the hy¬ 
drosphere, ir t the ocean 
Next to this 1 m Kllleon whlth 
Is live solid element most 
wblelv found Taking the 
three spheres together (air 
water* And earth) oxygen 
represents about 50 per cent 
of them and silicon 25 per 
cent. Next In order are 
aluminum (7 per cent). Iron 
(4 per cent), calcium (3per 
cent), magnesium sodium, 
and potassium (a little more 
than 2 per cent oath) and 
hydrogen (leas than 1 per 
cent) 



Mt October lft 1966. Hem a* to every comet picture, the tdneopa set to follow the 
let lee with respect to the stars* which make short tracks across the photographic plate 
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A Catapult and Turntable for Airplanes 

The Navy’s Device for Launching Airplanes Into the Without C hengi og (W Course ot the Sup 
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Launching a float type of MapUnc by mean* of the now catapolt and turntable 

mvIm 


I N addition to <arr>lng «lr< nift on h|m>- 
tlal \enbelN known uh lilrcraft carrier*. 

It U mult that tlgMIng anil Hjiottlnu 

piano* mu> In future bo lurried on luttl**- 
uhlpH anil irulHons although It Ih cleurh 
linpoNtUhlo to pro\hlo those hIiIjw with the 
IIuhIi link uh In the him of the mirier* 

To jiermll the launching of airplane* 
from a lHittlenhlp or other war vessel, the 
catapult bus Ihi n resorted lo, und n *pe- 
t lal t\|»e of catapult Inm been developed 
itl tin J’hlhiilt Iplila Nilvy Yanl wliirli htm 
l»een designated a turntable cutupult be* 
iaiine (lit iHtapiilt methunlKni pro|K*r Ih 
mount! il on a turntable ho that It um be 
]N»iiitoil Into tin* wind when launching a 
plum One latuptilt of UiIh tyi»e could be Installed on 
oiri battleship and could luumh when needed a light 
Iuk iilrplum »Mi that a lleet of lHitt)cMht(>H would lie able 
iif mm) rta approach of hostile tombing alrplunc* to need 
Into the air Instantly a large nmnlier of fighting plane* 
to Hh<Mit tin in down before the bombing attack could be 
dinelo|>ed This Ih the real anHwer to the threut of the 
tombing plnnc, which wmm demonHtnihnl in ho Bpectne- 
nhtr a manner by the recent tombing from the air of 
Hie tX'denaan warwhlpH 

In the bombing attuckH of these ex-Oernmn warship* 
It uhk Hhmvn that bomba dropped from the air could 
do material dmnage* to warships which did not defend 
themselves Obviously a warxhlp cun defend Itself by 
anti nlrcruft gunfire, but lietter hj attack In the nlr 
Tint wea(H4iH of offense und defense In the history of 
Nu\al "Warfare hu\e uIwhjh developed step b> step and 
the development of the Iieuvy bombing airplane Ih helng 
met b> thin dewdopment of a catapult which will shoot 
ftmt combat plane* from the dec ks of htittle«UlpH into 
the air lo repel bombing attacks. 

The catapult of thin particular type U new, but the 
eletuentH are the rernilt of Navy catapult development 
Initiated in 1011 by ru plain Washington I Chamber* 
at that time In charge of Naval Aviation experiment*. 
The first flight wna made Novembrr 12, 11)12, by Com¬ 
mander, then Lieutenant, T tl Elly son In a Curtis* 
neuplune fmm u catapult Thin early catapult wan 
hlghlv experimental, and while the first flight* were 
successful the ile>lce wus nc»t entirely satisfactory 
The matter wua resumed In 19111 when the development 
of Naval Neaplaneft had proceeded to such a point that 
it was cleur to the Navy It would be desirable to taka 
aircraft to son A new design of catapult, baaed on 
experience with the first one, wan Installed on the stem 
of the armored cruiser "North Carolina," and auccecsful 
flights were made The "North Carolina” Installation 
proved so reliable that similar catapults were Installed 
on the urmored cruisers "Beattie” and "Huntington," 
and during the early winter of 1916 soooessful flights 
were made from these cruiser*. At the time the United 
State* colored the war the principal Naval effort was 
anti submarine In Uh ob>s t and the eoovoy of shipping. 


Aircraft were not needed aboard those cruisers for this 
purpose and the catapults were removed. After tlie 
armistice, the cutaputt problem was ugain taken up 
and a catapult, similar to the "North Carolina” design, 
which had l»een In use at Pensacola for training avia¬ 
tors while monnted on a coat harga, was brought to 
Washington and further tests and investigations made 
The result of tills investigation tod to the design of the 
present turntable type of catapult which has bow been 
completed at the Philadelphia Navy Yard and mounted 
on the water front for practical testing with aircraft 
The old catapults, such as were used on the "North 
Carolina," consisted of u track along which a carriage 
whs profiled by a cumprewed air cylinder The air¬ 
plane was mounted on tills carriage, and us the carriage 
speeded up it released the airplane nt the end of its 
run, allowing It to fly into the air. The track for this 
catapult was mounted along the center-line of the ship, 
uml Hlnce It was necessary to launch the airplane direct 
Into the relative wind, It was necessary for the ship to 
set herself on such a course that the wind blew In tlio 
direction of the catapult traik. This maneuver, while 
entirely feasible, necemlfated the ship turning out of 
formation, or heading upon some course which might 
pro\e very disadvantageous. For a battleship It Is con¬ 
sidered impossible to require Ute ship to leave formation 
npd to head upon a course wh(ch Is possibly of great 
turtlchl disadvantage only for the purpose of launching 
ii plane These considerations led to the development of 
the turntable catapult, which permit* the ship to pro¬ 
ceed upon its usuul course in formation while the cata¬ 
pult I» trained like a turret Into the relative wind. 

Tlie turntable catapult conslNt* of a bridge-like struc¬ 
ture mounted un a turntable upon whith there Is the 
usual cur which carries the airplane, and tills car Is 
propelled by cotuiiresaed air Frequent tests have dem¬ 
onstrated that It Is poMdhte to launch by such a mechan¬ 
ism any of the type* of airplane or seaplane which 
would be carried upon a battleship* 

The probtah*of launching an airplane In a short run 
by means of the catapult depends upon several factors. 
Tlie first and primary one Is, of course, that at the end 
of the run the catapult should haw given the plane a 


sppQd such when the plant ts Mimed 

from the car tin wings will toft it into the 
air and night has tag**. tthto rsqtflMe 
that tin tomehlng vetoeity taott he so** * 
of tika oMMsunh jfffsy 
speed of tke pie*A, Beoobd.it to neeses*^ 
while the plane to being brought np to tot* 
flying S pe ed that the plane he held aecutoty 
to the Hunching carriage in order that U 
wilt sot leave the track too toon, Finally, 
It to necessary that the acceleration of 
launching shall not be op great or eo no- 
tout as to injure the pilot, who mast ride 
ih the piano and pr ee o rv e afl bis scant 
alert to order to taka charge as soon as he 
to released at the <md of the run. 

Tim development Of a successful catapult to ocean* 
plUh these desired things to believed - to marie an im¬ 
portant step to providing our fleet with aircraft, and 
with these turntable catapults, which are relatively 
■mall and compact, It to possible to provide the lndl- 
UdUtil vessels of the fleet either with airplanes which 
can be launched from catapults when desired, but 
which win land upon an aircraft carrier when their 
mission is completed or, alternatively, the warship may 
carry seaplanes which cun be launched from the cata¬ 
pult to a similar manner, but which will land upon the 
surface of the sea and he hoisted aboard like a Ship's 
boat Until such time as the Navy to provided with a 
suitable number of aircraft carriers it will be necessary 
to use seaplanes for work with the fleet Under many 
conditions the seaplane to its present state of develop¬ 
ment Is entirely practical, although to very rough 
weather a landing upon the sea to Ukely to mean the 
damage If not loss of the seaplane, although It Is to be 
expected that ttm aviator can be rescued* The condi¬ 
tions of tlie weather, however, are not believed to offer 
any Inconvenience to launching by means of the cata¬ 
pult, and in time of war the commander-in-chief will 
launch his planes In the air where they may accomplish 
their mission regardless of whether or not the planes 
may be salvaged Intact upon their landing. 

Discovery of Coal in Lorraino 
MPORTANT coal deposits have been discovered In 
l^rralne, according to a news item recently pab- 
ltHhed to France These deposit* represent extensions 
from the south-southeast of the Saar Basin and rouflfrly 
paw by the towns of Forbach, Pnnt-a Houston, Nancy, 
Lunevllle, and HI recourt In the first two districts 
TftrOOO hectare* (1 hectare = 2.47 scree) have beta sur¬ 
veyed and have been found to contain a supply of coal 
from which It is said that tlie French could extract 
about 10,000,000 tons a year 
Stocks of cool to France at the end of July were esti¬ 
mated at 4,491,646 tuna, there being 3^60369 tone at 
the French mine*, 909,179 tons In the Roar Basin mines, 
4096,139 tons at the French ports, and 1,083^00 ton* 
with the railroad*. 
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Vehicular Tunnel Ventilation 

Tests In An Old Coal Mine, with Regular Automobiles, Under Operating Conditions 


V EHICULAR tunnel ventilation tents under the 
direction of the U 8. Bureau of Mines, conducted 
at the XlUooOi Engineering Experiment Station and 
Yale University, have been deecrlbed fully In previous 
Issues of 8onuvTiFic Am kmc an and have been logical 
forerunners of the final tests now in progress at Uncle 
Ram’s experimental mine, Brureton, Pennsylvania, 
where a circular and tightly enclosed subterranean 
trackway 800 feet In diameter has been constructed 
upon which ordinary, average-nixed automobile* are 
being operated In order to test out the proper dilutions 
that are easential to render the poisonous exhaust 
gases non Injurious to man. All these investigations 
are of bustc Importance as the results of these tests 
will be useful in solving the ventilation difficulties of 
the huge Hudson River vehicular tunnel, the largest 
underground passageway of Its kind ever attempted. 
Three unusual problems were involved In planning 
tlie ventilation of this tunnel which were unprecedented 
os far as engineering experimentation 
was concerned It wua necessary to un¬ 
certain accurately the amount and com¬ 
position of exhaust gases from motor 
curs, the dilution essential to render these 
exhaust gases harmless and the deter¬ 
mination of the coefficients of nlr flow 
and horsepower required in model ducts, 
bends, and openings Rond tests were 
made on lot different automobiles ami 
trucks at the Pittsburgh Experiment Stn 
tlon of the Bureau of Mines, these ma¬ 
chines being taken from active service 
without any additional adjustments so 
that the amount and composition of the 
exhaust gases were representative of ac 
tual operating conditions. Tlie results of 
these testa showed that the percentage 
of carbon monoxide (the poisonous con¬ 
stituent of automobile exhaust guses) fur 
the various cars varied from 0 5 to N 
per cent, passenger cars and speed trucks 
on level grades at 15 to 20 miles per hour 
averaged 7 per cent and 1% to 5 ton 
tracks at 10 miles per hour averaged 
78 per cent carbon monoxide 
These data combined with a traffic 
count of the approximate number of mo¬ 
tor vehicles which would use the tunnel 
per hour enabled the engineers to com¬ 
pute the total amount of exhaust gases 
that would be evolved In the underground 
automobile subway Actual tests on men 
and animals were tlten conducted at Yale 
University to determine the largest pro- 
imrtlon of tltese exhaust gases in the air 
that man could breathe without Buffering 
any harmful effects It was determined 
satisfactorily that when the exhaust gases 
were diluted with fresh air to the point 
wherp the concentration of carbon mon 
oxide did not exceed 4 parts in 10,000 
IHirts of air, no harmful results were ob¬ 
tained These results agreed with prac¬ 
tical experiences of tlte government en 
glneers with regard to the effect of carbon 
monoxide In mine gaaes, und around blast 
furnaces and gas producers. Subsequently 
tests wero run In an experimental tutmel 
erected at Illinois State University at a 
cost of $50,000 relating to the best method^ 
of supplying the fresh air and with reference to the 
flow of air In a concrete tunnel and Its duds, bends, 
and openings. 

The final check on the wrintlon of all these problems 
Is now under headway at Uruceton, Pennsylvania An 
oval tunnel, or rather an underground oval track, hav¬ 
ing similar construction of ducts to those proposed In 
the Hudson River tunnel and an axial length of 400 
feet, has been constructed through the channels and 
galleries of an experimental coal mine owued by Unde 
Ham The cross-section of this test tunnel Is 0 feet 
Wide and 8 feet high. Above the celling of the tunnel 
an atr duct 3 feet high has been Installed, and below 
the floor another air duct 2% foot high has been built 
Either duct can be used for introducing fresh air or 
for exhausting the contaminated air. The tunnel 
cross Sec t ion Is sufficiently large for accommodating 
the smaller types of moderate priced 5-passenger auto¬ 
mobiles. 

Tba tunnel U completely equipped with sensitive 


apparatus for measuring the temperature, humidity 
quantity, vdoritj, ami pressure of the air In various 
parts of the tunnel \ total of 48 air sampling tulie* 
Is Installed on eight < n ms-sect ions of the novel test 
tunnel, In order to ohm In samples for chemical unuhxls, 
for determining tlte dlffiixlon and concentration of cx 
haust guses In various parts of the runnel with differ¬ 
ent methods of vein tint Inn \n important part of these 
experiments will lie tin comprehensive plijslolnglcul 
and psv etiological obscrv ntlons tnude on the effects of 
temperature, huinldfD, rule of air flow, smoko and 
exliaust gases on (la men driving the lest curs 
Ten small (Hrs of a jxipular make and model are 
Hjmeed 40 feet apart mid are run at n speed of 10 
miles an hour through the underground passage 
Tweuty-one tlutusmul cuhl< feet of air per minute, 
tmflkhut to maintain a concentration of 4 luirts (urisni 
mouoxlde isr 100UU parts of air b> volume tire passed 
ut toss the tmiml during the tests. The driver and 


obsener In eurii cur are subjected flo examination by 
expert physicians and lithologists after ouch test 
The aimraut of carbon monoxide absorbed by ea* h per¬ 
son during the trials is ascertained by examining a 
few drops of blood drawn Immediately after the test 
hi concluded Kemurkahlv sensitive methods of exam¬ 
ining there Wood samples hare been perfected The 
effect of smoko ami temjierutur© on tlic motor car 
drivers and observers arc also carefully sindled 
The underground mlnlniure tunnel In the coal mine 
Is betng used in these (heck experiments because It 
more accurately represent* conditions wldoh will pre¬ 
vail In the Hudson Tther tunnel when complaint thun 
could any above-ground model, no matter how pains¬ 
takingly constructed und 'teotgned It Is situated 180 
feet below the surface of the ground and 1050 feet In 
from the pit mouth of the mine The temperature 
within the mine is practically constant and Is free 
from unavoidable leakages of air which Invariably 
obtain in Hbovc-grouud models Thu average ground 


lemptrulure hi the mine Is nlmut the same ns tlmt 
underneath the Hudson Ulvcr Means are provided 
for heating and Uumldtfvtng the atr to BgipruxUiiHle 
tlte conditions that maj occur on the holiest xuntim r 
days. 

Tropical Geology and Engineering 

N an article on this subject hj Warren D 8mlt1i, 
Acting Ulilef Division of Mines Bureau of Srionee, 
Manila In the Philippi lonmal of Krimec the author 
discusses, first, ttie gtinral geologic processes uh thej 

ure found at work In the tropics, contrasting their 
effects with the huiih processes In tin it illiterate regions 
nf the earth and second rites sonit examples showing 
their practical bearing upon the engineering problems 
that arise In tlmre regions 

it Is found ttint the gcxdoglral agents h( work in 
tmphiil regions are the himim iis those fotm J o|>eratlng 
In teui|srute parts of the earth, with the difference 
that thev are often greatly n<celerulwl In 
the former Ill the PhlUmtlnes structural 
conditions are of prime linimrtunce In en¬ 
gineering Both major mid minor faulting 
occur here which hh 3 (t have not (uused 
trouble save In mining ojtci ntlnns 

In general It Is found tlmt In tropical 
countries like tlie Philippines ls>th rotid 
location and urn lute mince art mu< h more 
dltthult than In Ihe l lilted 'Mates und 
liunqie, mid tlmt both dams and reservoirs 
should Ik. avoided If |Hmsih|e Weather 
lug of tlte r<K*kH In trophul regions is no 
table The so-culled lnterlte. In some places 
of couxhh ruble entuomle ImiHirtunre Is a 
product of wcuthcrliig It Is character 
Isilc of Kuiii) tropical <*011111 rles Tlie au 
lbur also finds that tlie geologh work of 
organisms N great In the tropics, though 
little studied, nud tlmt tin work of troje 
Ical ruin und running wuUr Is not appro- 
(tilled us It sliouid Ik» llmidlNtoks and 
formula* prepared by engineers acquainted 
only with conditions In UMiqsrntc regions 
are worm' than useless In the tropics 
They are positively dangerous 
Engine* rs as a whole should, If ixawlhh , 
give nmrt nth nUon to the study of misleru 
geology, whhh lx no longer merely a de- 
x<rlpt!vo subject hut Is Itecomlng nior* 
and more a dose relative of engineering 

The Causes of Twins 

N mi Interesting nrtklc, of eonsldtruhh 
length, on ihe experimental production 
of twins and double-monsters, 1 n the 
Journal nf Kxpi'rimentnt /oology for July, 
1021, Professor H H Ntwiuun, of tin 
1 nlversllv of ( hhugo hiijs concerning the 
unisex of human twinning 

Dnwiqiort has recently published data 
tlml ft ml to show that nionosygoth twin 
nlng Is Inherited stronglv thnnigh the 
male |mrent If this claim Is valid, how 
(‘oiihl this fact Is* shown to uewrd with 
tlte general theory nf twinning herewith 
expounded f If lu liuinau beings twinning 
Imj a result of tenqxtrury retardation fol 
lowed by recovery, how could the s|>enn 
lie responsible for retardation? It Is evi¬ 
dently true tliut In human beings as in 
other animals, there are vnr>lng degrees of cnmpatl 
bllltv between the eggs of some females mid the sjienns 
of wane males. Doubtless the eggs of some females um 
totally Incapable of fertlllxuthm by the siierms of some 
males, while quite fertile to the s|>erm of others 
Doubtless also there are munj Isirderlliie cases thni 
Involve relative hirniiqmtlblllty and consequent dlslmr 
mony and retardation If retardation he sullhlentlv 
severe ph>Hlologhul Isolation might occur ut a rohi 
tlvely early iierhsl, whh h would llkelv result In com 
pletely kc pnrate twins but If pltjstolnglnil Isolation 
occurred relutlwlj later, tliere would he a less mtupleti 
separation of the twin bodies, and the rcsultani nm 
jo loud twine, cares (»f dlwphuly, s|»lna bifida, and oilier 
t>{tes of terutologh al duplhatlon common In human 
fetuses Thus twinning inlghl Is* Inherited through the 
male line owing to some tsHVillarltv of sperm In a given 
rece that 1ms a retarding ifferi upirn the egg Tin 
enilre subject In one rlthh deserving of further lnvc*x- 
11 go tlon whhh will necessarily pns*eed shiwlv 
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General view of the Germantown dam from below, showing conduit openings and hydraulic Jump 


The Hydraulic Jump 

How Nature's Treatment of Rapids and Waterfalls Is Copied in Ohio's Big Impounding Dam 


T nn jii/wt Important mnn of ji year of progress on 
(he hlstorv muking pmjott In fl<M«I prevention nt 
Dayton Ohio, 1h thnt the hydrnulh Jump Is it success 
Hie li> dru ullr Jump Is u dev let* for removing fnun the 
waters Impounded behind tin great dimm In time of 
ttood their destructive em ry,y un tluy rush through the 
two com n te conduits a tilth are tht only out It ts. With 
In the past tear one of the live* dams has been entirely 
nuupUfled, anil tills feature has btxn given a ttst luort* 
limn half us Hint re as would Ik? experienced in a repe- 
llthoi of the disastrous HIM iUhmI In ibis tt»st the per- 
forumnee of this hitherto untrhd dtvUv ta>re out tbo 
«iileulutioDH of the engineers to a nicety 

In inun\ respects (he Dayton projtxfl Is u phmeerlng 
vcniun* Tile principle of the lm|Mumdlng dam Is new 
in this country Under this whemp the three rl\er vnl 
leys which con\erge above Duyton un* blocked by huge 
dams. Uianrofc conduits are provided through the 
duius of suflklcnt caimclty to more than cure for the 
How of the rlurs Thus In noriunl times then* Is no 
water behind the dams. Hut when the waters reach a 
Hood stage the conduits are no longer large enough to 
ixrmlt the full How or Ihe waters and the excess backs 
up behind the dams, funning huge reservoirs. The 
witters In tin si* reservoirs gradually flow off until (lie 
river aguln 1 h within Its bunks. The caput It* of these 
outlets Is so calculated that at muxlinum flow the cu 
|mflt> of the river channel Ixflow the dams Is not ex 
ceedcd 

In addition to the three dunis above the city tif Day 
ton tin re ure two Binuller dams, one to protect the city 
of nnd the other the city of Hamilton The so- 

tulletl Germantown I>um across the valley of Twin 
Greeks nbove the clt\ of Hamilton has Itocn first oom¬ 
ph ted, and here n short time ago occurred the flrst real 
test of the 4 hydraulic Jump ’ 

It might setm ut flrst thought that the 4 h\dmulh 
Jump Is a matter of only secondary Importance where- 
iih In tact It has been regardt*d as one of the most Im¬ 
portant features of the dam design und has lx*en given 
more thought rlmn iN*rh«|w am other A design was 
not Anally adopted until ufltr a tear of research and 
experimentation with varl 
oum designs of outlet Imsln 
The Importance of the 
problem mu\ be realised 
from the fuct that the water 
I curing from the twin con 
dulls each minute ut the 
crest of a flood of the mug 
nltude of thnt of 101*1 equals 
more than the combined en 
ergy of six flfty-car freight 
trains going ut 3T.0 miles an 
hour Such tremendous do- 
Htrmlive energy, If un 
checked, would do great 
Imrm below Die dam 
Ttie mechanism Is a simple 
one—un adaptation of n de¬ 
vice often ween In Nnture 


doing a similar work We are nil familiar with the 
usual d<*tp isMd at tht* base of u falls or rapids which 
receives and absorbs the Impact of the rushing waters, 
with Jnggcd ntrk Imttoius to further lmi>ode five flow 
The probUm was to concert this simple niechanlsm to 
the mathemaHes «>f the engineer, In order to design for 
strength and the* greatest cttklencv 

As Anally workc*d out the outlet basin Is built of con 
irete nnd Itedded on solid n«k as It needs must be to 
withstand the iinpuit of suth powerful musses of wuter 
II consists In n widening and deepening of the conduits 
Inflow their outlet Into n double com rete twain whhh 
oiiens downst ream Into the creek channel Kiu h conduit 
Is thirteen feet wide, while the width of the double basin 
Is STi feet Tlie basin floor idojies down to an extreme 
dt pth of sixteen feet lielow the conduits. The bottom of 
the basin In built In Irregular steps und tplwtnx ting 
walls are provided 

Hotli In this |hki! and in brook rapids, where the swift 
current strikes the slower water of the ptsd Inflow there 
is formed what Is aptly tailed the M hvdniu1h Jump 
In the cast of the brook the Jump is likt ly to bt» rather 
imperfect, whereas the Jump in this ImHln taken the 
form of a straight sfatfoiiary wim The water from 
tht conduits shoots Into the base of this wu\o and by Its 
momentum holds lank I lit wall of water, whhh may Is* 
from six to ten feet high The top of the wu\e <*on 
stantly tumbles forward, giving the appearance of a 
grouL hcuc.li 'conihtr" exctptlng that the wave does not 
move forward One of ihe difficult problems of design 
was to Ionite exiutly the si»t where this wuve would 
occur so that ihe engineers could meet In design the 
tremendous pounding of the water at this point 

There are three w«\s In which the “hydraulic Jump** 
ojiemteft to destrov the velocity and kill tlw energy of 
the wuter us It Issues from tho conduits—bv compelling 
It to do work In lifting the mans of wuter below, bv 
means of friction and bv un effect which might be 
tinned diluting Ihe flow of speed by spreading it out 
o\t r u deeper and wider < ha nnd than it hud in the con 
dults The water is churned Into foam, and these mil¬ 
lions of Imhhles also exert n frictional retarding effect 


During tho recent small flood the flow through the 
conduits reached a speetl of 20 feet per second The 
combined effect was to reduce this to n speed of 5 r » 
feet per second in the creek helow The actual effect 
however, of killing the destructive force of the water 
was greater than these figures Indicate, due to the fact 
that tlie power of destruction varies ns the square of 
the speed Thus a train going nt DO miles on hour. If 
It struck nnother would smash things up with 25 times 
the force exerted If the same train were wrecked while 
going ut 10 miles nn hour If this law lie applied to 
Hie results obtained In lids test It will be seem tlmt 
20/27 of the total destructive power of the wuter was 
‘killed/* und that only 1/27 remained 
A novel feature of the oiierutlun of the conduits was 
Ihe formation on the upstreum side of the dum of u 
great whirlpool into whkh was sucked with Irresistible 
force mull objects us floated near It Logs and great 
beams were seen to whirl uhoul the etlge of the mael¬ 
strom for n minute or two, then stand on end and dis¬ 
appear Within n few seconds they were sucked Into 
the commits, traversed Ihe MiO feet under the dam, nnd 
were shot out ihe downstream side 
Although tho hydraulic Jump formed the most novel 
and spectacular feature of the test, tlie general effect 
of the dam on the flood waters below It whs recorded 
with no less Interest Although the storm was a small 
one, only 2 22 lnt has of rain fulling cm the Twin Creeks 
watershed. Hit water lx hind tlie dum rose to u height 
over half what would occur In a repetition of the IBIS 
flood, when twelve times us much wnter fell Thin Is 
because of the smaller area covered hy the wnter during 
n small flood Thus the flood was vnluablo os a test 
In a fnr greater degree than the amount of ra Intuit 
Indicates 

Measurements showed thnt the effect of the dam was 
to lower the Hood crest 3.25 feet Inflow what It would 
have been without the dam On the other hand, the 
waters remained high Ar a longer time than without 
the dnm, due to the slow rate of release The main 
point is that a high crest was avoided, and It Is this 
feature of n flood which always causes great damage 
to life and property 
From these observ atlcns 
it la calculated that the crest 
of another 1913 flood would 
he lowered by this dam by 
14 feet. Thus It Is seen that 
the dam rapidly Increases In 
efficiency as the slse of the 
flood Increases. 

The construction of the 
dams and the channel work 
cm the project has now 
reached a stage where It Is 
confidently stated that If 
Dayton escapes any serious 
floods until this winter there 
will never again be danger 
of a repetition of the 1918 
disaster, (me of the greatest 
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Diagrammatic longitudinal section of the Germantown dan conduits, showing the hydraulk Jump 
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ever to occur In this 
country 

With one of the minor 
dams completed, another 
of the important dams 
above Payton will be 
finished by winter, and 
a second by spring The 
third will then be near 
enough completion to 
care for a very large 
Hood without danger. 
The plan him been, dur¬ 
ing construction, to 
make a great concrete 
p shaped outlet to allow 
it somewhat free flow 
of water from behind 
the dams in caw of 
flood, bo as not to im¬ 
peril the structures be¬ 
fore completion When 
the dam Is brought to 
Its maximum height a 
great concrete wedge Is 
poured In this outlet, 
blocking it completely, 



Close view of hydraulic jump, showing the action of the water 


excepting for the two conduits left through the base 
At the same time the dams are nearing i mipletlon ex 
tensive changes In the river channels are also talng 
finished It Is expected that the Job at a total cost of 
over $50,(10*1,000, will be completed b> January, 10*J3 

The Legal Adviser in Foreign Trade 

I N the general scheme of foreign trade promotion the 
sales manager, the credit man, the foreign represen¬ 
tative, and a score of other factors of vnrylng Impor 
lance—from the tanker to the freight hroker—have 
their recognised place and activity It Is only of late, 
however that the business world has commenced to 


The average luwyir, onjojing the confidents of Ids 
tlienfs tHHiiuse of Ids familiarity with domestic law, 
was ut sen when fating the laws of other lands. Even 
If lie could lav his hands on foreign codes, frequently 
lie could nett lit r rend nor apply them with any degrot 
of assurance He was like a conscientious general 
practitioner tailed upon to treat ailment h width rotpilre 
the skill and the experience of n specialist Foreign 
laws ho soon discovered are largely tho field of spe¬ 
cialists. And stall specialists until recent days, if not 
imtll live present day, liavt. lieon very few 

Here and lltere u furneelng and daring American 
studied law abroad and stnight admission to the tar of 


and several nonprnctlc- 
Ing International Jurists 
huve law libraries of 
their own whhh Include 
foreign law works Hut 
the greut l»ody of the le¬ 
gal profession 1ms no ac¬ 
cess to a complete li¬ 
brary of foreign codes, 
lias no worldwide net¬ 
work of legal coworkero 
abroad on the bnsls of 
any permanent mutual 
arrangement and most 
luw vers are enilreh at 
sea when their clients 
bring U fore theca legal 
problems abroad for ad¬ 
vice and attention 

Hr political und eco¬ 
nomic disturbances In 
the wake of the war 
huve multiplied the le¬ 
gal cltllU ullh m of fore ign 
trading The business 
men of America bare de¬ 
manded more In fori i in¬ 


tlon on the Huhject of foreign commercial laws, and this 
need 1ms l>eon recogntaal In the creation of a Division 
of Commercial Jsiws In the Hunan of Foreign and 
Domestic Commerce which alms to compile Ihwn, to 
collect ciid»s to iMJIt them for use In Coiwmtrec Report *t 
and evcntuiillv In sitectul pamphlets, to collect foreign 
decisions of Inti rt st to Vmorlcnn commerce, and to list 
reputable legal practitioners ithrcmd It cun not of 
course, undertake to render legal opinions or to pre¬ 
pare briefs—this Is the province of the practicing law- 
ye r Much of this information is of tixlinlcal character 
and requires Die attention ut (he legal ad\(ser, even as 
credit mutters nut urullv come Is fun the i mill man and 


accord a growing recognition to the legal adviser ns nn 
essential, and occasionally the most essentlul, link in 
the organisation of Inlematlonal trading 

Bo imperceptibly have the events of recent years 
drawn the lawyer into the councils of those who plan 
and direct foreign trade that the legal advise r« of ex¬ 
porting merchants and manufacturers nre frequently 
unaware of ihelr own Importance In the economy of 
foreign trmle Merchants and manufacturers engaged 
in foreign business had been seeking light on foreign 
laws long before their legal advisers thought enough of 
foreign trade to make it a subject of special study 
And taking Into consideration the vast Interests in¬ 
volved In American trade with foreign countries, the 


some foreign bind Bueh lawyers lmvo established 
themselves In France', Fnglnnd, Italy, and He nanny, in 
brazil, Mexico Culm Argentina, mul a few other <*onn 
tries. Here and there fan Ign barristers associated 
themselves with American attorneys, and u Imre hand 
ful of InternalIonul commercial law firms sprang Into 
existence, chiefly In New D»rk City und In a few for 
olgn cities \mi_rUan lawyers associated themselves with 
nntl\e practitioners In a similar way Tim few world 
fHUied Jurists s|k*< Inllslng In International luw in col 
leges or In diplomatic sen Ice, of course, nre not avail 
able to commerce 

A considerable number of American attorneys, In¬ 
cluding the law deimrtmcnts of prominent cnrporations 


sales opportunltli a before the sale's manager 

H In the legal udvlmr who prelum's the jmwer of 
att4imey for the foreign representative who draws up 
the. IncoriHtrntlon papers when It Is deficits] to form a 
bran* h or a sutaldtary eompunv abroad wlm plans the 
entire in>1 Itv of a firm before a mw Held of alterations 
is Invaded who Is consulted In the rime of Icgul dlfll- 
mltles abroad who studios the legal uspcitg and the 
meaning of letters of indlt and of contracts of sale or 
of agent \ In fortlgn commcrct Not only the merchant 
and the liiunufui limr, but the hank, the Insurance com¬ 
pany tlie fnivJil forwarder, the shipping company And 
It lml1s|M*n*ohle to obtain legal advice on every phase 
of Pm Ign busIntHH Is fore tlu \ commit themselves Ho 


equipment of the average American attorney when con¬ 
fronted with the legal problems of foreign trade bus 
been, with a few exceptions, Inadequate 

Now and then. In former days, the exporters counsel 
had to prepare u power of nttomey for use abroad 
now und then he wn* called upon to present the pnsifs 
of cluliu In the ciwe of u foreign bankruptcy, now and 
then he had occasion to muke inquiries for some rep¬ 
utable attorney In u foreign land to take cure of lltlgu 
thin, and the mysteries of foreign Iuwh generally proved 
exasperutingly buttling 


have established working arrangements with legal con 
freres abroad selected with more or lews discrimination 
and gtsHl Imk \ still largi r number rely on lh< un 
satisfactory medium of prlnled lists or foreign ut tor 
neys. The vast majority liuvo no foreign connections 
With regnrd tip library equipment, one or two greut 
law schools have 4 \w tltnl mlkxlions of foreign code* 
one or two libraries of national fume huve foreign luw 
books on their shelve*—hut without uny attempt at ta 
lng either complete or fully up to dute, a few luw Anus 
huve built up libraries covering one or more countries, 


1 lit legal advise i of an American organization engaged 
either In ui tlu trading or in unv of tin 4 auxiliary u< IIv- 
Itlcs of ixuuuarci must studv foreign trade In nil of its 

UNJMH IS. 

The Anurhun liar N Is ginning to raulize the inden¬ 
tion lbs of 4 HU lint si rv hi In I he uiwly created Dlvl 
sl«*n ipf Ciiimiarclal laws and inanv letters hnve been 
received from tlit_ leaders of the legal profession ex¬ 
pressing intirist In Ms work— Up l J llot/c, Chief, 
Division of (Vinmcrriul taws, U H Department of 
Commerce 
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REVIEW OF THE YEAR 1921 
Civil Engineering 

Bit I* AT purl r>f tlx* hi irk of the ihll rtfijlnoef 
ta (1 <\oUhI to overcoming olmt ructions which 
Nature Iiijm platinl In tho wuy of winy tnum- 
[Kirtutlon of puwHnprH and freight Two nntublc ox 
amplt h of thin an* to he found ut New York and Han 
k rum taco At the funner illy the UO-yeur old projmt 
for mm*!tit, the Hudson Itlwr by h grout bridge haw 
imotxl during the yeur Into It* preliminary stage of 
survey, design nnd organisation Win® this hnn been 
jMiHKod conNtrmthm will tagln nnd live youra will suf- 
llrt for tree tIon What the Hudson Itlv<r uh an ob* 

strut tlon huH lieen to Vw lorit, Hun knitalseo Hay 
I uh boon to Nun I* rum Ik™ and the great suburbs of 
Ouklnnd and Alameda litre It ta pro|>oHe<l to enow 
the Bay by a 0'/j mile Mt nature eoUfttalfng of a great 
rullrotid 1111 followed In n ste«l bridge ucnow the 
Hhouler iHirtlonn of the Hay, and hi a Miihwuy extend 
Ing from the bridge to Han 1* rant Iwo below the muln 
t hmmel of the luirlmr hut h of I la se engineering works 
will lie unprecetlenltHl In mugnltutU the Hudson River 
hr dge having a central Hjmn of T210 fist, width Ih 
nearly twice the length of any < xlatlng Hjatn and the 
Kun Frantlneo Huy crnwdng Ittdng from (wo t«i three 
tlim*a the length of unv crowing of the same generul 
cli a racier 

A mutter of r<m Hide ruble importance to the bridge 
engineer wuh the report of the l nlled Slates Bureau 
of Fublh Ronds on the mugnltude of tla lmpuetR of 
wheels U|xm the road surface a quest l«m which litis a 
serious hearing t>n the design of bridges. Timi nnuh 
In the past liuve designers l»wn eontent to determine 
merely the stnth slrewws, giving little attention to the 
question of tin hammer blow of heavy und swiftly 
moving locomotives nnd uirs. 

The most Interesting event In tunnel construction 
wuh the commenct meat of work on the great vehicular 
tunnel beneath the Hudson River between New York 
and Jersey City Thunks to tin uiiuhiiuIIv elutatrutt 
series of experiments undertaken by \urlous tec link ul 
bodies. It 1ms lieen demonstrated that the nirtam mon 
oxide content In this tunnel cun be ki pt at a safe low 
point Ity h properly designs! Hystein of ventilation 

There has t*oon n fblr amount of in ffvlf> In hvdruulh 
engineering and In the construction of dauiH und res¬ 
ervoirs. Work on the greut Muscle Nlmals lhim 1ms 
been discontinued on the score of ex|H*nse, and al 
though un Industrial niugnute has oflen*d to take the 
work ovtr and complth it, we belle vt that the pmjwt 
Is sttil In ulteynniH The Importance of this wheme 
may be* judged from the fact tliqj the dnm will equal 
the Assuan I him on the NIK In height nnd exceed It 
In masonry conicnt The most Important projHwed 
waterway is the Great Lakes* lo-the-sett canal by way 
of tlw »t Lawrence Its promoters aim flrat, to open 
up a channel sufliclcntly deep for ocean going vessels, 
from Lake Erie to Montreal and second, to Impound 
suflkient water to provide an enonnoua addition to the 
available hydroelectric power of this country and Can 
a (hi The canal would cost several hundred millions 
of dollars. It 1ms been urged, and Justly so, that the 
effort of the people of New York State should be dc- 
\oted to the upbuilding of the traffic of their own State 
Hargo Canal before lending assistance to what Is, after 
all u rival project 

Railroad and Automobde 

Although llttk railroad building Is being done, a 
glance at I ho map of the world shows that Its civilised 
portion* are not so badly supplied with this form of 
transportation In the United States alone there are 
2riG,&72 miles of tnuk over which 1 Vt billions of pas* 
sengers and 2% billions id tons of freight are trans¬ 
ported annually, the cost of this great system being 
some 21 blUlon dollars. The railway mileage of all the 
world Is estimated to be about 720000 miles. Effort 
during the ycur has been directed to repairing the dam* 


ages and making good the neglect of the war period. 
The tendency In the United Mates' is toward heavier 
engines and larger cars. Weights and capacities are 
enormous. The most powerful pa*rtri$>r locomotive 
wilglm 280 tons and Is capable of hauling twelve to 
sixteen Pullmans at 60 mllee an hour on the level f and 
the largest freight engine weighs 460 tons, and has 
mtunlly drawn, of course at a moderate speed, a load 
of IT000 ions on an up grade of two tenths of one 
per cent 

Increasing attention Is firing paid to tlie Improve¬ 
ment of terminal and station yard faculties, with a 
\ lew to Increasing the average speed of frelglit move¬ 
ment Port und terminal congestion has reduced the 
nverage speed of movement of a car of freight to the 
low figure of 20 miles per day Having reached the 
limit of slxe, Improvement In the locomotive must be 
Linked for In the direction of Improved efficiency, a 
problem to which increasing attention has been directed 
during tlie year There is a tendency to Imrcnso the 
weights of rails. One hundred pounds Is standard, and 
many mile* of 180q>ound rails have been laid One 
Unoline authority claims that there would be a distinct 
economy in the use of 200-pound rails. 

A development full of promise for safe and eeonom 
l«*ul handling of freight Is the container car, which Is 
meeting with increased favor both In this country am) 
abroad There Is u proitoaal which should meet with 
every encouragement, to utilise the container car In 
conjunction with tin* motor truck by building the cars 
In such units iu» will match the dimensions of both 
freight car and motor truck There Ih great promise 
of Having of both time and money In the prosecution 
of tliia method The development of the motor track 
goes on aimce, and it Is significant thHt the two greatest 
engineering projec ta for facilitating transportation, the 
Hudson IUver Bridge and the San tram taro Bay cross¬ 
ing, have received their greatest stimulus from the 
enormous development of Automobile travel and motor 
tnuk trnnHportHtion of freight The electrlflcatlon of 
steam railroads where s|* > rial condition* cull for it has 
received additional endorsement from the successful 
operation during the yeHr of the electrified mountain 
NeciltmH of the Chicago Milwaukee k St Paul Railroad 
ay atem 

Naval and Military 

A review of mill ter* nuval and military must start 
with the greatest event of the year—the calling of the 
conference in Washington by President Harding to con 
alder the question of the limitation of armaments. The 
l*resldent Is well placed to ascertain tlie sentiment both 
of the United States and of the great outside world on 
any big question mult oh this, and the hearty response 
to hla Invitation tdtow* that all classes and conditions 
of men, political naval, military, and lay alike, realise 
the folly nnd futility of overblown armaments and wish 
to reduce them to reasonable limits. During the year 
we have completed the “T enn ess ee ," the last of our 14- 
lnch gun ship*, and also the “Maryland," the first Amen* 
lean battleship to carry a 16-inch gun. The close of the 
year finds our fleet unbalanced We have the most 
powerful navy In respect to buttiesbips and destroyers, 
but we have no buttle cruisers, and we are relatively 
weak in our submarine and scouting forces. Expression 
of otfninn as to the propriety of remedying this lack of 
balance, or suggestion of means for such remedy, ore 
of course out of order white the possibility exists that 
the matter wttl be disponed of oo other grounds than 
those of naval expediency, hut we can at least suggest 
that greater effort should go toward the development 
of our submarine and airplane service. 

The outstanding event of the year, at least In the 
public mind, was the great aeries of bombing experi¬ 
ments, when the ex-German warships were sunk off the 
Virginia Gapes. The event wm spectacular, and that 
wss all No new facts were developed. We knew, from 
land experiments, that bombs could be dropped so ss to 


bit a stationary target, traced out on the ground. Hence 
it was no surprise to see bombing machines hit a sta¬ 
tionary target moored on the water Again, we knew 
that a heavy charge of TNT exploded below the turfite* 
In contact with a ship's bottom (the mine) would 
greatly injure, If it did not sink the ship So, also, we 
knew that such a charge, exploded below the surface 
and near a ship's bottom (tbo depth charge) would 
damage or sink her Hence the sinking of the battle¬ 
ship “Ostfrlcsland** by the detonation of 2000-pound 
bombs below the surface and a few feet from her hull, 
taught us nothing new Had the ship been moving st 
18 knots, with every anti-aircraft gun trained on tbs 
bombing machines, had the “Ostfrlealand” been m* 
shrouded In a smokescreen, made by friendly destroyers; 
hud the tmmbers been subject to the disturbing elements 
of wind und weather—well, tlwt would have been an¬ 
other story In brief, nothing happened off the Virginia 
Capes to "sound the knell of tlie battleship." 

Aeronautics 

Tlie outstanding fact Jn Americas aeronautics is that 
the United States ta still awaiting the passage of a 
Federal law for the UcenulnK of pilots, the Inspection 
of muchim**, and the general encouragement and con¬ 
trol of the industry As matters stand, any man Is at 
liberty to buy or build un inferior machine, take up 
paMMengers at ho much a head, and kill both them and 
himself (ai not Infrequently happens) without a word 
of official protest. Thus, tlie urt U discredited and the 
public discouraged if aenmauLlcs 1s not illegal It ta 
ut best non lawful and will remain so until Congress 
does Us duty White foreign governments are encour¬ 
aging aviation, commercial progress In the United 
States ta due entirely to the unaided efforts of the 
manufacturer nnd the individual inventor AH honor 
to them 

Rome truly remarkable records have marked the ef¬ 
forts of the past year In France Sadi Leconte, In 
training for the Deutach Cup contents, achieved a speed 
of 206% mites an hour In a biplane, and came pretty 
close to that mark In the race Itself This was for s 
short distance, straightaway The record over a 1150- 
mile cloned circuit wn* gained In the Pulltxer trophy 
by Bert Acosta In a Curt!* Navy racer, when he cow¬ 
ered tlie distance at an average speed of 1767 mites 
per hour Another sturtllng feat was that of lieutenant 
John A Miu*ready, who on September 26th, rising from 
McCook Feld, Dayton, Ohio, attained a height of 40,006 
feet He used electrically lieated clothing, the oxygen 
tank, Hnd the gas turbine su|»erchnrger Ills LaPers* 
biplane was the some in which Schroeder climbed & 
88,180 feet In the preceding year 

The all-metal monoplane continues to gain favor, and 
its performance ta characterised by a remarkably tew 
gas consumption, doe of course largely to lta excellent 
motor There has been a remarkable revival of Interest 
In the monoplane as a good type for moderate speeds. 
The thickness of wlng^rldch Is necessitated by Internal 
bracing is unsuitable for the highest speeds. Leconte 
used a biplane with the characteristic thin wings of the 
modern raring machine. Multiple engines, so coupled 
up as to be capable of being run Independently, are 
growing In favor Martin and G&Baudot, among Amer¬ 
ican designers, have secured excellent results with this 
arrangement. Regular airplane passenger service, run¬ 
ning on schedule, has made progress, slow. It may be, 
but encouraging. Abroad, the French and British sra 
still maintaining their Umdoo-Pari* routes, other ser¬ 
vices In Europe have been running consistently, and new 
motes have been established during the year On this 
side of the water we have seen the inauguration of the 
Key West to Havana and other pswrtiger carrying ser¬ 
vices. Tbs Air Matt has fun c ti oned with a regularity 
which should encourage Congress greatly to entente tts 
scope. Mention ahtrald be mads of the Petrocar hen- 
copter, which. In lasta lifted Itself to a height of 306 
feet It weighs 2900 -pound* and Is held captive lor 
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observation purposes, taking the place of the vulnerable 
balloon 

The prospect* of successful dirigible passenger ser* 
vice have undoubtedly been set buck somewhat by the 
offer of the British Oovernment to give away Its fleet 
of six dirigibles, coupled with tbe failure of any private 
company to accept tbe gift* and by the tragic low of the 
latent ship “2R-2.” As we anticipated In theee column*, 
tbe official report Indicate* that the frame of the ship 
waa too weak to etand the bending moment developed 
by the sudden throwing over of the vertical rudder 
Failure came in tbe frame longitudinal* while they were 
under compressive strew. Always, this has been the 
weak point In the rigid type qf construction An Impor 
tant contribution to naval aviation was the successful 
test st Philadelphia Navy Yard of a catapult, turn 
table, launching platform, by which a plane may be 
launched Into the wind without altering the course of 
the ship. 

Pure Science 

Telescope and spectroscope have often made revela¬ 
tions of a more or less sensational nature. It is not 
always that the imnotmcenmt to which the lHy mind 
reacts In a manner Justifying the uho of thin term U 
the one which Impresses the scientist as of extreme 
Importance Once In a while, however, an advance Is 
of such nature aa to appeal strongly to lavnmn ami 
scientist alike. Such a one Is the outstanding astro¬ 
nomical development of the year 1021 

Always astronomers have speculated as to the actual 
slses of the stars, and always they have had to confess 
that here was one subject on which they were ss much 
In the dark as the man In the street From the earliest 
times to the present day, whether viewed with tho 
naked eye, with the most powerful modern telescope, 
through the eye of the camera, or by any other means 
which Ingenuity had conceived or apparently would 
ever be able to conceive, the stars showed themselves as 
mere points of light—-tbe nearest approach we know In 
the physical world to tlie niathemutIrian’s Ideal point, 
without actunl dimension That tins stars must be enor¬ 
mously remote to preserve this aspect In the fuce of 
larger and ever larger telescopes was sufficiently obvious 
even before the present generation of brilliant statis¬ 
tical astronomers began the annuals of the skies which 
showed figures on this matter of star distances. That 
some at least of them must he enormously massive and, 
Inferentlally, enormously bulky to give the combination 
of distance and brightness which observation revealed 
was likewise pretty plain But that any direct means 
of measuring star diameter* would ever be provided 
would, even (wo years ago, have seemed the wildest 
sort of a dream Yet today It Is brought down to a 
basis of cold fact, It has been applied to at least two 
of the stars whkh we had reason to believe were among 
the very largest, and the figures which It has revealed 
for tbe diameters of Betdgoeae and Antare* are by all 
odds the most amoxlng which have ever come from the 
astronomer’s workshop. Best of all, aa suggested above, 
these figures and the procedure by which they arc ob¬ 
tained and the knowledge which they give are of tbe 
utmost import rather than of mere casual interest to 
the student of the universe about us. 

There is no obligation upon him who casts a retro¬ 
spective eye over the past year to seek out further de¬ 
velopments in astronomy to place beside or immediately 
beneath the extraordinary achievement of the measure¬ 
ment of star diameters. Nevertheless, there Is one sig¬ 
nificant tendency of the present era which has come 
rather to a head during 1021 and which we do not wish 
to pass without a word. This Is the alliance between 
astronomy and subatomic chemistry and physics—be¬ 
tween the macrocoemlc and the mlerocosmlc The stu- 
dmt of suns end oat verses bps discovered that the man 
whose hnstneM It Is to look Inside tbe atom and de¬ 
scribe and explain what foes on there la In a poritlon 
to throw great light upon the making and unm a ki n g of 


stars and stellar system*. Specifically, his own by 
potheses of the post two decades, as to wlmt the color* 
and brightnesses and Hjiectrul conditions of the stars 
mean in tbe story of thrir development, he finds more 
or less deflnitel> confirm* u by the study of atoms and 
electrons. Tbe physicist »nd the chemist can now tell 
the astronomer that the sequence of gnwih and decay 
wlilch lie ha* pictured ih taking place In the stars 
makes sense and Is In harmony with the l* Junior of 
matter And, while they can tell him nothing new in 
the mere technique of siiectroscoplc observation and 
spectroscopic analysis of distant stars, they are now 
able to tell him much that he has not known about the 
Innermost whys of fI k* spectral Hnes of absorption and 
omission and what they tell him makes him tho more 
secure In the conclusions that he Is able to draw from 
hi* spectra 

Another curious Instance of the throwing of light by 
one science upon tlie outstanding puule of another 
lays us further in debt to the student of the atom and 
the electron Many methods of estimating the nge of 
the earth have been put forward—scarcely any respect 
able geologist or physicist but has suggested one of 
these They all depend upon mere arithmetic, to the 
extent that we observe Homo condlthm like the aullnlty 
of the ocean or the thickness of the rocks or the amount 
of erosion in some deep gorge nnd calculate how long 
It would take this condition to be brought about They 
all are weak to tho extent that they assume this proc 
ess, whntc\er It Iw, to have taken place In tbe past 
at the rate of Its olmerved occurrence In the present 
The student of radio-util*ity now puts forward a phe¬ 
nomenon which, In the wry nature of things, must 
always have pn*ceodod at the same rate, namely, tlie 
disintegration of radioactive Elements into other ele¬ 
ments of lower atomic weight On this basis an estl 
mate of the world’s age has been made whh h seems to 
be far more rational than any ever made before, and 
which we can well afford 1» accept as marking un epoch 
In the discussion of this problem. 

The chemist and the physicist, too, are taking their 
coo from the student of the atom, ho that It seems we 
may Justly call this the m,e of such study Reu 11 ration 
of the extraordinary amount of power locked up in the 
utom lias been with us for some years. But 1021 seems 
to have put upon a firmer basis of actual expectation 
the possibility that some day we mny Ik? able to put 
this power to work The problem Is lining Attac ked, and 
the scientist of sufficient Imagination to be InhnHfed in 
the big things of tlie future In preference to ih© little 
things under his nose fe<la no hesitation In predicting 
that the duys of our deixudcncc upon fuel and hydro¬ 
generated power und the other clumsy expedient* which 
separate us from barbarism are numbered. 

It would be out of place not to acknowledge the fact 
that much of tlie sum mm with which wo nowadays at 
tack large problems like this one Is due to the orgonl 
satlon of rescan h and the great resouree* that are put 
behind such organisation Nowhere bus this achieved 
# greuter measure of proved success than In the field 
of medicine, hygiene and biology Our study of the 
phenomena of life itself is advancing to a point where 
we can take living tissue from a living animal and 
long after the death of the animal from which It has 
come, keep it alive 

Without any wish to minimise the great gulf that 
lies between a small plc^ of comparatively homoge¬ 
neous tissue and the complex organism of the higher 
animals, the Importance of this achievement 1* such as 
to make it rank high among tbe year’s announcements 
Then there Is that thing that has, through Judicious 
Advertising, taken such a hold of the popular Imagina¬ 
tion—the possibility that the recognition and study of 
vitamins* will at lust tell us why some foods are suf 
flctcot to maintain life «nd othors are not While still 
unlsolated and therefore of quite unknown chemical 
constituency, vitamins* seem to have come to stay, and 
although much of the work leading up to tbe present 


knowledge bos been done in past years, 1021 must be 
recognised as a year of climax and, above nil, a year 
of publication und application of results on u wide 
settle 

A review of tbe years developments In the field of 
pure science would be? Incomplete without a word about 
the post wnr revival of nrchicology This 1* now In full 
swing, particularly in Egypt, but in IcHser degree In 
Mesopotamia, the A merit uh, Greece Italy, and else¬ 
where 

Electrical Progress 

The past twelve months have been truly fruitful with 
respect to electrical progress. On the one hand the 
year 1021 saw several large projet ts completed, und on 
the other the discovery or redliicoviry of electrical prin¬ 
ciple* of far rea* hlng Importance 

Among the large projects real I red during the past 
> ear ha \ e been the numerous hydroelectric power 
plants throughout tho world. In oilr country we have 
done \er> well indeed, the truth of the matter ts that 
we ure fust harnessing our last water-power resources 
of the first order \ cry soon our engineers will have to 
turn to the more difficult and less profitable water pow¬ 
ers whoso value is not quite so obvious to the present 
generation pampered as It Is through an ulaindunce of 
natural resources. 

Aside from hydroelectric developments on a vast 
scale, there have been numerous new js>wer houses con¬ 
structed Owing to the high cont of coul und other 
fuel**, these power houses are mod* Is of efficiency and 
present an Interesting forward stip over tlie practice 
of but a few jonrs bmk. Still another plume of recent 
eUnirh power development is the plating of the gen 
©ruling units close to the supply of fuel—Ht tbe mine, 
in u word Thus wo hn\o sun the Germans build largo 
(tower plunts at the wry edge of their brown coal de¬ 
limits, for the good reason that the low grade fuel 
could not la* shlpis'd any rensonnhle distance without 
costing more In transportation than It Is actually worth 
In heating ellhleney In the United States we have 
ulso begun this practice of building our (tower plants 
at the mines, and transmitting electrlr power, Instead 
of coal, to the power ronsnmer 

It has been a rich twelve-month period for radio 
roitimiwliatlon The huge Radio (entrnl, some seventy 
miles out of New 'l ork CItv, was little more than an 
idea at the close of 1020 The end of 1021 saw tills 
station taking very definite shu(ie, with twelve of the 
seventy-two towers In actual operation The Radio 
Central, fis using the radio communications of a large 
number of European nnd South American countries on 
New York City, murks a vast stride forward in radio 
Tesse** developments, but none tlie less Interesting and 
slgnltUunt lm\L been the Increased number of Immd 
casting radio telephone stations nnd the new uppeal of 
radio to business men, farmers, professional men and 
even our good wives who, heretofore, found no Interest 
In tho meaningless nnd monotonous dots and dashes. 
Bui now, with the radio telephone transmitters In ever- 
increasing numbers, a radio receiving set becomes noth 
tng luw thun a listening In post on a mighty Interesting 
party line 

We have followed the promising work of Kdouard 
Belin, the French Inventor dealing with transmission 
of photograph* and drawings over wires. In October 
of 1020, M Belin gave Ills demonstration between St 
Louis and New York But during the past twelve 
months he has extended his work to wireless, and suc¬ 
ceeded In transmitting drawings from Annapolis to 
Mnlnmlson, outside of Purl*, and from Bordeaux to 
Otter Cliffs, Maine 

Other developments have l»een the Interesting 1 000, 
000-volt transmission experiments of the General Elec¬ 
tric Companv’s I ynn laboratory the work of the two 
Punish Inventors on a principle first discovered by 
Edison several decade* ago, Improvements In electrh 
furnaces, and so on 
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From Steamer to Sailing Ship 

A Plea for the Two Hundred Wooden Steamers Built by the United States Shipping Board 


rjinrs article In a lirlt f for the fleet of wooden 
I hti timers width were built for the Unite*] States 
Shipping Board to nnsNl In meeting tlio urgent demand* 
of the lute war It In written In the belief that the 
action of the Boa id In ordering them* vessels, to nay 
nothing of tin ship* liummlves, bus been the subject 
or futi« || ini fair « rlt ieiHin and misrepresentation So 
far n* the mlion of the lhrnrd Is concerned, we must 
muemlxr that when the Hhi|m were onltred the sul>- 
nmrlno campaign was at 11 k worst, and the call had 
come from our Allies urross tho water for "shljts, vMjw, 
and vet more ships" They asked uk to place at Ihelr 
(llK|Nmiil, and to build to the very limit of our capacity, 
anything and even thing that could curry food, muni 
tlons, and men arrow llu wcHtern ocean We answered 
that we would and set about the task at on tv with all 
our might It was un emergenty call, we udopted 
isuergemy laeunuretc 

WJiy the Wooden Ships Were Built - 

Many rv«|>onsllde t rltlis have asked why 
In the world, with our vast steel works 
and our tupuilty to turn out ship nhupca 
and plates In vast quantities, we should 
have put ho hi tub of our *(Tort Into build 
Ing such out of date vessels as wooden 
steamships Tlie unswer Ik that this fleet 
of ships whs additional to the program 
for steel ships, and that their constnation 
could lie don* rapidly and without hinder 
lug the larger program of construction 
Tlie vchw Is were built for ii special pur t 
|jose and to assist In meeting a grout 
crisis No one knew better than the nuvul t 
nnhllecLH who designed them that wooden 
ships of dfiOO tons currying ca|mdtv If 
they wort' driven at 10 to 11 knots by 
h( csiiii iHiwer could have onlv a limited 
lift , but they knew also that thebe ships 
would lie serviceable for the longest |ierlod 
of Him that the war was likuty to last. 

They were well designed for their pur- 
(Knce hut If then* had been more time \ 
available they would have been built with 
the use of n considerable weight of sUx*l 
strapping to Inc reuse* tin Ir longitudinal ! 
atrenglh ! 

Green Timber Not m Fatal Objection I 

Much has been made bv the critics of f 
these ships of the fart that tliev were f 

built of green timber Well, llmt wus f 

tla* only earthly way In which they could ; 
have l»een built In tlie limited time iivhII * 

able Moreover const nut Ion of drying F 
kilns capable of handling great timbers L 

thut were 12 Inches square and from 40 I ^ 

lu 00 feet In length would luive lieen u f ' * 
task only less tlmn that of building tho i * 

Hblps them Helves, Tlie cost, furthermore. t 
would huve been prohibitive f 

On tills subject and others connected f 
with the const ruction and the present and 1 ‘ 
future value of the vessels we have Just ~ w>d 

received u very Informative lettc r from a lowest dr 

dhvhI nrcbltett, Mr Uluirle* I Nielsen 200 arc foi 
who assisted In the design of these ships achoo 

und Ik tlmdy of tho opinion thnt they 
Imve it life of usefulness Itefore them us sailing vessels. 
Tins statements which follow are digested from Ills 
letter, und we have prepared drawings showing one 
of these 8oO0-ton vessels, with Hh engines and add 
ship deck structures removed and rigged us u ttvc- 
inuHted compromise squure-rlgger and fore-imd aft 
schooner Mr Nielsen, who has had much expert 
once in the const nut Ion of both steel and wooden 
Hhl|u«. stands behind the stutenant that HO per cent 
of these vessels are “us staunchly built us wooden ship* 
enn be,” and that If they tire given the same care 
as idlar wooden vessels, iliev will l»e good for twenty 
venrs of service He draws attention to tho facts that 
llu A merle un Hun mi of Shipping whs responsible for 
thtlr construction tluit thev wire designed l»v respumii 
Ide nuvul anhUixts and thal tlu Hureau did evory 
thing In Us iH»wcr within the limits of time available, 
to make these v«*mm*1s us nlrong as jtosslhlo for Ihelr 
work V deadweight carrying cupuclty of 3fi00 tons 
Is urv extreme for a wooden steamer und the Bureau 
knew that for vurlous reasons these abliw could not last 
long us htcuim rs in the first plnct, they wen designed 


to the ultimate limit of wood construction, for the 
exigencies of tlie war demanded that the design should 
lie carried to the very limit in sire With care they 
would have carried on throngh^ut the war, but they 
were never Intended for continuous service as merchant 
steamers in after war times. 

So far us the use of green timber Is concerned, our 
correspondent huv*? that he knows of no large vessel 
that has been built of kiln-dried wood. Kiln-drying 
would have u(tiled some ten years to tho life of these 
vrssels, but the <*on<]ltlonH were such thnt ft could not 
be done Our readers will remember that we published 
pictures of fivc-musted steam schooners of 8000 tons 
dead weight, designed by Mr Cox formerly of the Con 
strut tlun Corp* of the Navy Although these vessels, 
forty In nil, were built of green lumber, they were no 
liettor constructed than the Shipping Board vessels. 
They have given good service and proved to bo well 



Lowest drawing shows U S Shipping Board wooden ateamer, of which some 
200 are for sale Two drawings above show steamer as changed to a live-masted 
schooner, the engines, boilers, and midship deckhouses being removed 


uhle to stand lip to their trvlng, everydnv work 

In some respects the Shipping Board's vessels have 
tin arivnntugc, for the steam hi In toners were built of 
Or, whereas the major jmrt of the United States Ship¬ 
ping Board vessels were built of long-leaf, yellow pine, 
a stronger und more duruble wood than Or 

Ixmg-Lived Wooden Vessels 

Wo are Informed bv Mr, Nielsen who comes from 
Denmark, that there are vessels on the high seas today 
thut were built of green fir in the Baltic over fifty years 
ago, und It seems that there are old time war vessels 
at the navy yard In Denmark that are over 100 years 
old These old cruft make cruises everv summer, and 
according to our Informant, they are good for another 
hundred years. Of muran, the wooden ship has its 
limit In sine, which Is about 3000 tons, but by the use 
of diagonal steel strapping this may safely be raised 
on Bulling vessels to 3500 tons, which Is Hie rise of the 
United States Shipping Board wooden vessels. Used 
as ateomers, the ship* would require a crew of 38 men, 
but If overhauled and rerigged, a crew of 10 would do^ 


How They Could Bo Refitted 

Tt would be a matter of straight shipbuilding work 
to remove the midship deck structures, leaving the 
fo’csstle and poop. The vessels would be amply strong 
to curry a live-masted rig With the boilers and engines 
removed, they could stow 8000 tons of cargo Booms 
and most could be utilised on the sailing rig, and part 
of the cargo winches could be retained and a small 
boiler Installed to run them. If the vessel's bottom 
were given a good coat of boiling-hot brown tar and 
pitch and a layer of felt and composition covering they 
would be perfectly serviceable os sailing vessels. 

Ths Compromise Rig 

It Is proposed to give the ships a compromise rig, 
providing a full fore-andaft sal lip read for windward 
work und providing n full suit of square sails on the 
second and fourth masts. Such a ship would be woll 
suited for the North and South Atlantic 
■“““"“l trade wlndtc. Going to windward, she 
could lie up much closer than a square- 
rigged ship, and down the wind she could 
show a sail area of 46j000 square feet, 
„ as against 32,000 square feet when close- 

t hauled, 

, , Standard Specifications for Large 

Incandescent Electric Lamps 

F OIt about 14 venrs electric lamps Imve 
been purchased by the federal Gov 
eminent under specifications published In 
Circular 13 of the Bumni of Rtamlarda 
Progress in tho art of lump mimufuclun* 

* has been so rapid that this circular has 

hml to lie revised eight times In order to 
keep tlie sitecIflcathinH abreast with cur 
rent developments. 

Tlie Olh edition of this circular 1ms Just 
now been published and may lie obtained 
at fit i*»r copy fnnn the Superintendent of 
Documents. The original spe< ilk at Ion* 
covered only curlsm filament lumps whlli 
In Hie laler editions metallised carbon und 
tantalum lamim were Introduced and then 
discarded as tungsten replaced them In 
use In connection with these radical 

changes In types of lamp*, very great Ini 
prove iiients were made In the efficiency 
and the life required, but no fundamental 
clmnge was made In tlie form of the spec 
tfluttlons or method* of testing However 
for the fiscal year lieglnnlng July 1 1921 
new specification* liuve been udopted 
which Include important changes In the 
, uj \ test procedure for tungsten lamps The 

* most notable of these changes U the abHn- 

j, s' donuient of the long dlalonce provision 

k / that the life of test lumps shall be con 

sidered as ended when tlie cundlepower 
bos fallen to 80 per cent of the Initial 
Ip^ vnlue Now the life Is considered as the 

total life of the lamp since the efficiency 
& 1 *v r of tungsten lamps drops hut very little up 

— to the point of burn-out Tlie performance 
hich some «f a lamp throughout Its life will also Is* 
ve-mssted taken Into account and tolerances are pro- 
toved vlded to care for possible variations In 

test results where onlv a small number of 
samples of unv one order are a\ Hlluble 
Tests under these new specification* are intended to 
give u more complete Indication of the iierforumnce of 
lumps thun was the ease with the former sited ficntlons 
Hnd while prepared primarily for use by Urn depart¬ 
ments of tlie government In purchasing Incandescent 
Innqm, It seems desirable on account of tho thoroughness 
with which the nnhjea has been studied and discussed 
to make the specifications available for the general 
imbllc It is for this reason that they are being used 
uh tlie 9th edition of Circular 18. 

Criticisms and suggestions concerning the** ape* Men¬ 
tion* and lamp ratings are invited from both manufac¬ 
turers and users and all such suggestions will bo care¬ 
fully considered In the event of a further revision of 
the specifications. 

While deullng with the subject of Incandescent lamp 
specifications It Is perhaps wise to call attention to the 
article prepared for this Issue by Mr Lucklesh, the 
well known authority on Illumination, which appears on 
page 27 Illuminating engineering has made rapid 
strides In u remarkably short period. * 
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Section of bttnt Ak bknk ikoirlpr ilecsrburJajiUmi nwurnlAod three dtarntfor*. Centert nhfll eiriUii In «m*H «t«l inrot magnified tiro diurm****™. Higkt Overheated mild steel in aeclkm, 

mAKnlflcttlon, IS 

Three representative sample* of British photomicrographic work of low magnification 


With Eye-Piece and Camera 

Recent British Developments in Petrological and Metallurgical Microscopy and Photography 


I N the present article British practice will lie consid¬ 
ered, because, owing to her Insular position England 
wan obliged to depend on tier own resources flu ring Ha* 
war Bbe hml to develop her optbul manufacture in a 
plienomenul way, and her scientists led In the great 
advance of inlcroscoplcul technique utid the te< hnlque 
of photo-nilcmgraphy At a syiniioHlum held In January 
of bint tear by the *nrudiiy Society the Unyul Micro* 
scoplcal Society, the Optical Society Hnd the Photo- 
Mlrrogruphic Society, the l*»st mlml* of the world of 
microscopy and allied sciences cnnic together In a re¬ 
markable meeting held at tlie moms of the Itovul So 
dety Burlington House, London rfiscuHslon of these 
papers took plaee In various ]wrts of tla country and 
llnully tliey were nil republlMhed in tin lournal of the 
llovul Microscopical Sodity a few months ago 

The Petrological Microscope 

We shall not devote very much space to the peirologl 
ml mbroscnpe except to show a good ixurnpk of Kng 
llsli muke and to gl\e a few genirulltles concerning (lie 
Ideal ptlrologUal stand* gleuned from flu paper of Hr 
J W Kvuuk, k It S The petmlogb nl mb ruwopt Is con- 
Hlructed to sene two pnr|H»seH It ]h employed In the 
first place ns an nrdlnurv mb rosco|ie, to oliserve the 
fomi and strut tun* of the Hinuller fenture* of nsks p 
and It Is also used ns an optkat Instrument fur study 
Ing the action of minute trjsialM on light with a vbw 
to their identification The latter fund Ion requln*s 
s|hh Ini features of greater or less complexity The 
ixuct nutun of these arrangements Ut lands, however, 
to some extent on whtther the material Is examined In 
tla form of a thin tax lion of nuk or In admit' grains 
or fragments. 

In all lietrologlcul mkroseopes provision Is made for 
the examination of the nbjett lielween trussed nlcols, 
and for the rotutlnn of these or of the stage, or of both 
alternatively The advantage of a rotating stuge and 
Htuiionury nlcols Is so great from the point of view of 
simplicity of construction that It Is Hlways adopted in 
the dhenjier Instruments, und It Is quite satisfactory In 
all cases where the work Is confined to thin se< lions and 
methods Involving certain special miiMsurlefl or ar 
nmtfpmciUM ure not required to Ik. employed. f»n tlie 
otlier hand, for the examination of gnilus 
mounted In oil or other high tvfnu ting 
media, the use of n stationary stage and 
rotating nlmls 1 h practically a necessity 
If high powers are to !>e employed, unh*Hs 
the Nnehtt device Is adopted bj which the 
nbjwtlvc 1« ail tubed to the stage and ro¬ 
tates with it Uotullng nlcols are also 
necessary for the more complex optical 
methods, especially those that require an 
axis of rotation at right angles to the 
optical axis of tlie mb roscojie, as when 
the nptlcul characters of trytrials an 
studied by meuns of the theodolite nr 
'universal” Htuge It deserves consider 
ntkm whether, when rotating nlcols nn* 
employed, a rigid connection lielween 
them should not be Hubstltuted for tin 
geuring sometimes employed, even though 
tlie former U open to the ohjeOion tlml u 
rotation through a complete oln le Is not 
possible 

When crushed material or small grains 
are examined In oil or micro-chemical tests 
arc* a willed the microscope should be pro¬ 
tected by it shallow glass hath with a plane 
floor large enough to hold the glans slip 
There should be a “mechanical stage" 


By AU>ert A Hopkins 

providing fur llu. lisivumnt of the object In two dim 
thms at right anghs to cadi ether and to the oplkul 
axis of tla mlcrosco|K mi that the position of the ohjw t 
Jimv In varied whlh Ms orientation n mains unaltered 
These movements and the 11m. adjustment should Ik 
ucuirutely graduat'd 

Arrangi meats should ul«o be made hv width a nlrol 
umv In placed in a position hIm>\c the eye-plece* At tla* 
same time a slot should lie provided at tla focus of the 
tve-plece no that iiiccMtorlcfl, such as quarts wcdgi*s, 
mav In Inserted In f.x ns. The upjier nkol or nnulvwr, 
vv hi rover phuiul, should Ik.* cupahle of rotation, either 
slnadtani^iiiHlv with tla lower nlcol or imlurlxer or 
Indt jm nd( ntlv of It and there should Im*mikhIu 1 futilities 
for adjusting 11 at small anghs of dlvergtnee from 1 to 
i\ d(*gns*s from the iHisIMnn of trussed nlcols Phis Is 
am ful In di t< rmlnlng the **xh< t lsisllhm of i xtlm I km 

Metallurgical Microscopes 

Now leaving the iNtrologhnl ml< roseo|H pnqier we 
■xniif In the all luqiorliiiil question of tlit inetullurghal 
mkroscojK und this «tihJiM t was mlnilriihly mill'd In 
tla imper by Prof lhsdi of Glasgow who stutid that 
tin ust of the iiiic rose. a*. in tilt examination of met iIm 
first lntnalitetd l»v Sorliv mart* than *i0 vtars ago Ims 
becoaa so vvhlespnmt that n mb rosnqie Is now an la 
dls]N.nsidiIe item In tla equlpnanf of a iiatutlurgk il 
works whilst the recognition of Hh liu|H>rtance to engt 
neerlng works and otlar places in whkli inttals art 
oiaplojed for const rm t Iona I pur|Nises Is rnpkllv txlend 
lng It Is tlan fort issintlal to the conduct of thm 
lndiiHtrh*s that Instrimants should In* available wlihli 
will allow of the rapid and convenient examination of 
such metals as present themwlves In the conn* of 
routine testing, whilst It Is obviously desirable that 
(Inborute and dtlulled lnvt*Htlguthm of h|kh limns of 
siKHlnl Interest should la iKwsIble It Is quite true that 
any ordinary mknwcoiHi of g<K»d i*onstrmtliin mav lie 
used for metullogrnphle work provIdl'd the higher 
power objectives art* duly corrnltJtl for uncoured ol» 
JinIh, but the Im reused convenience of a prop<rl> de- 
nlgncft Instrument Is so great as to Justlfj Its use evt*n 
for nmtlne work Tla rt an* now on Hie market metal 
lurghal mliroscoiK's of tunny patterns. Harks sbouhl 


Ik cut In lmrd Inmrnidlhh metals or nllovs Instead of 
In soft brass whilst the pinions might also he of mnrh 
ImriUr natal than Is usually tla mae it Is probuble 
Hail manufacturers have U>en t*N> mini) guided hy tru 
dltlon In the ihohx* of tlu nu tills to Ik used In the 
constrmtlon of scientific lnstrun»*ntH witness the 
Itmhmv onlj now disappearing, to use highly |HiUsher| 
brass for luav> isirtlons when rust Iron would m rvi 
the purtMise (Hpiatlv well 

Then is no rrason whv the shape of the tnedhal or 
blologhal in|crosr»o|K» sbould Ik slavlshlv followed t*siie- 
r ImII v when tlu qui*silon of pladograph> Is considered 
r l he trliMid form of foot so convenh^t in work h> trans- 
nilltid light Is awkwardly In llu* wav wlien examining 
natals uml having (Nxaslon to iim the rntkwork move* 
mint for raising and lo wiring the stage r lhe rar ks 
and pinion should lie gtsina irlmllv rut In natal of sufil 
(h*ut hardness to withstand pmlonged usage without 
wmklng liHtsr r l la body tula* hIhiiiM b* of wldr 
dliumtrr on ansiunl of photogntpldc work A plain 
stage of fulrlv large siiu is suitable for most onllnarv 
woili It should 1 h pniviihd with a rmkwork Ak using 
movuiitMit hut a fine adjusinant Is tinner* ssan A ct*n 
trill holt siillWhiitlv large to allow an objective to pass 
tbroagh It |n nulls tlu ixamlnatlon of la aw sjierlttienK 
resliug on the foot links* tla Hnpjsirl of llu stag* b» 
nrningiil to swing aside entlnly Mn hank al move- 
mmts of tlu stugi* art essential for high |Kiwer work, 
uml rotation Is also a verv great commit net, hut when 
IkuIi arc jtrovIdtd the rotation should Im* conrentrh 
Whm a mlrnistxiiH Is lnn*ndt*d to Ik* um d In llu horl 
niiital iKisItlon It Is dislralde to provide the methunkul 
niovmunts with damping wrews, ns otlurwlse a heavy 
s|Mslnun umv muse a gradual downward slip during 
tla exposure of a photograph plat* pulling down Oil 
rmkwork In Its uwti weight, parthulurlv whem plMUn- 
gniphlng at high magnifications. The rotating circle 
should have a damping screw The examination of 
fnidures largi <r\s1als 111 Ingot sedlons und other 
things requiring vtrv low powers and greut dlstams's Ik 
tnmblesoaa when an ordinary iiiUrowsiiie Is used and 
It Is oft.n preferable to «mploy u caimra with a land 
w mjn m mpvlng lens Instead of a mh roseope Illu¬ 
mination of the uhfoil Ims been given grout attention In 
IMgland and every metallurgist using the 
ink roseola und n»rj munufiutunr lias 
his fuvnrlti It !h now very generally 
agmsl that short mounts are to Ik* pre- 
firml for metnlhqcraptik objeds \ lilgli 
nunarlml aiHrliirt Is nmssury for the 
highest powirn Oil luma rslon ohjertlves 
an of coin-Ho mss*ssarv fi*r tlu highest 
mugni Unit Ions I'roX*cth»n (ve-pieces are 
to In* prefi rnsl for phoio^niphk work 
Tlirough the courtesv of 1 II G Monv- 
l»enn\ l hi. f of tlu Kiseurdt lAdMimtorv 
of Broun 1 Invlev s steel IVntks, ltd w< 
arc enabltsl to give our read* rs some h. 
count of the lnt(*st advanced prudlcc 
along this lint Mr MonvfHnnv Justlv 
sjivs th it whlh the ImhnhpH* of the pho 
tomb rugniphv of nu tal h is advamxsl 
gixallv during the I ist len or twenty 
vmrs Han* an* still murk'd 'Vldmees 
that nmny who taki up tub rowsipl* work 
In eomiettbin with ni'tallurg p v npiHiir to 
Mtidv the mbro*«eo|N Itself dllar not at 
all or onl\ to a verv small <\tent Tla 
nm s«s pun is Is that slat'aunts an mud' 
tlwuit tla Ntruuuns of various imials 
whbh an* not *s.rns t, the presence in 
wxtions ot minute particles or m«*mbnmeK 
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of constituents, other than thorn stated to 1 m tlwre, has 
!hh*h simply because the operator did not know 

how to uho IiIk mu ruorope properly Attala* photo- 
^ruphn lire published which have only a slight reoeoi- 
hluntx to the ntrucLutVM pholugru plied, In aoim cams 
the definition In no bail that tht rt product Iona are not 
worth the paper they 111*0 printed ii|h> n One has only 
in look through the Journals of, for 1 xuiuplo. Die Iron 
and Ste« 1 Institute to hc*o how true thlH In 

In lifH juijm r Mr Mon\(>enn> bus ii(leiiipt<*il to wet out 
Home of llic n unlit Ions a lib h itp|tear to him to tie neces- 
nar\ to wi nn» k<mh 1 pliotoiuli nigntplis of ineLiiln and 
the means hi Iiiih (U vI-hnI from time to time to fulfil 
1 hew coiullilonM Tin follow Inn art* Home of the points 
raised 

The Illuminant and Condensing System with 
Metallurgical Work 

hn who him laid urn 1 \\ h *rlenrt In pliotnnikrog 
nipliy will iIWiu.iw with tin stutunent Ihut tlie lllu 
lnlnntlon of ihe h]hm 1 1111 n In of funriHniiuitul liu|x>rtiinei 
In the prmlin tlon of a good phnlomh rogrttph (SimhI 
IHuiiilnaiion Hhutild unit four conditions The whole 
surface wliUli In required to Ik* nproduced Khotild la; 
1 u*nlv illuudinitetl tin lighting Hhouid la nu< li that (lit 
wlmli n|Nrture of the nhjectht irmv In iittlift*d t Mil 


the case of the higher powera for vibration to l^ve 
considerable effort He ham however, been tbit to over¬ 
come this completely by swinging tiie whole photo- 
tiilcrowrojie on HpringH at shown. It will 1 m noticed that 
the author'll camera In vertbttU This pool tlon has sev¬ 
eral lulwuititge* from a work*' point of view, obviously 
It ocuqden less floor minicg than the botlsootal pattern, 
und la probably more easily s w un g than the latter It 
may be mentioned that, with the system of suspension 
used, pludogmphs ut 10fXl and IfltiO diameters were 
Kucccaafuny taken nil hough the laboratory was within 
r td jurds of four 8-ton (doom hammers, und also ad 
Joined three acta of railway lines running Into toe 
works 

Low-Power Photography 

It In frequently de«lruble to* be able to reproduce at 
low mugnllb at Iona fulrh large areas under verlieul Ulu 
mlnatUm With ordinary low-power objectives (c*y,2 
or 3 Indies), It Is possible to take photogru|dm at, say, 
jn or iO dlmnetira, bat In general the field Is only 
muni I iihniit one-elghtii or one-tenth Inch In dlituefor 
If aiteiuptH are made to get a larger field, trouble Is at 
nmv export* need with tin illumination, and often with 
falling off of definition frequently a very large field 
In required if the photograph In to none its puristse, am 


WorkL-Wldn AetHty In Steui Railway 
Etoetrffecatltt 

UK apparently to the marked Increase In price of 
fuel which has taken place during the past few 
years, steam railroads all over the world are studying 
the possibilities of electrification as a means of lower¬ 
ing operating expenses. 

Most of the leading countries in Knrope have an¬ 
nounced plana either to Increase the pres en t mileage of 
electrified steam railways or to carry oat such work 
where hitherto electrification was not regarded as 
economically feasible. In South America, Brasil and 
Chile either have work under construction or are about 
to let contracts for such projects. 

In Asia, Japan and India are both making Investiga¬ 
tions with a view to electrifying certain suburban or 
heovy-trafllc auctions. In Australia, the suburban Unes 
out of Melbourne have been in process of electrification 
for some years, and other projects In that country are 
under discussion. In Africa, the question of electrify¬ 
ing steam railways of the Union of South Africa has 
reached the stage where bids have been invited and are 
In the hands of the consulting engineers, who are ex¬ 
pected liefore long to place some |mrt of the initial 
construction contract 




UJt A wort* nMUUurirtcal mlerucop*, after Wstwra Lnter PhotomlerusMi* armmred for hlsh-powvr work, with jrprtn* nupeiukm to pr*v«tt cmhsnMlng vibration. Rights MltcoMopt and 

condenwr u intnind for km-powrr photovntphr 

The tools of the British commercial photomlcregrapher 


w 11 \ e-length of the light used should be that for which 
tin* objective la corrected imd the wave-length of th< 
light imed Hhouid U» Hultiihli* to Ihe color of the Hpecl 
men 

Fortunately, in luost metallurgical work the specimens 
rarely mil for tlie ukc of am *U finite color of light and 
lienct the neccHHlty for complying with the Inst-numed 
condition does not. In pm* nil urine This 1h a great 
udwmtug*, iim it tumbles oni to udjunt the color of the 
light to fulfil tlie pn*redlng condition In oth< r brunches 
of microscopic work (ry, In connection with biology). 
It limy <iihI)> mtur that the requirements under those 
two conditions are oppotdit, and then the pliotomlcrog 
rupher lum ell her to use u color for which the objective 
Is not udoquutely corrected or one which 1 h not best 
suited to the spot linen 

Tlie vertical Illuminator color screens, the relation 
ship of aperture Hnd magnlfit 11 tlon nre all very fully 
treated In the paper presented to the Faraday Horlety, 
but the means which Mr Mmiyiteimy louk to prevent 
\lbmtlon and ensure short oxjtonuro are worthy of 
more than missing mention 

Reducing Vibration for Photography 

K\en when the ixposures are comparatlxely short 
(eg, a few seconds), they still give plenty of time in 


for ixauiple, with groups of Jlaws, very coarse struc¬ 
tures, und segregated areas. 

For such work the ordlnury low power objective Is 
not null able—Its "field” Is not big enough The lens 
Mr Monypenny uses is the 35-uun projection lens made 
by /elss, though probably equally good results could be 
obtained with some of the very short focus photographic 
lenses made by \arlous opticians. As Illuminator he 
uses a piece of microscopic cover glass 1% x 1*4 inches, 
mounted m a light brum frame wblch fits on to the 
objective The frame is pivoted, allowing the lllumina 
tlon to be adjusted to a nicety This disk Is used be¬ 
tween 1 he objective and section. 

Tim Uluidlnution Is similar In principle to that used 
In the enlarging or projection lantern, the condenser 
being closo to the section and focusing the llluminant 
(after reflection at the cover glass) on to the objective. 
The condensers used are 2% inches In diameter, and It 
Is possible to llhunlnate evenly a section about 1 inch 
In diameter For very low powers up to T or 8 
diameters), a short focus photographic kns U used It 
Is obvious that those low powers are of special value 
where either the structure Is vary coarse or one wishes 
to show the variation In structure over a fairly large 
area An American work on metallography will be 
reviewed In these columns by Mr Monypeony shortly. 


In tlie itfitd, whenever tlie question of electrification 
bus been taken up, the matter of Increasing the capacity 
of a section of steam railway lias probably been the 
greater factor, rather than reduction In operating ex- 
jienses. 

It Is Interesting to note that In many of the larger 
countries altrnad the heavy trunk-line electrification 
projects in the United States have been very carefully 
studied and are very frequently referred to by foreign 
consulting engineers In their reports, and that In several 
Instances standard American plans have been adopted 
practically complete by engineers advising foreign gov¬ 
ernments on steam railway electrification. It Is be. 
1 loved that the experience of American manufacturers 
In devehqdnf reliable heavy railroad equipment In this 
country will be of considerable help In negotiating a 
foreign contract 

Paper TUt 

P APER from strong fiber containing tannin is soaked 
in a solution of ammonium sulfate 80, sine chloride 
6, sodium silicate 10, boric arid 10, and water 400, and 
dried, then painted with a mixture of asphalt 80, coal 
tar 40, drying oil TO, graphite powder TO, and asbestos 
powder TO, and finally With graphite powder It is then 
rolled and dried. 
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Naval Construction in Japan 

Fact* and Figures Regarding the Strength of the Japanese Navy Today and in 1927 

By Hector C Bywater 



Battleship “Nagato,” aim “Matsu " Displac ement , S3,800 tone. Speed, 23 knots. Armament 
eight 10-In., twenty &£-ln i eight torpedo tabes 


T m strength of the Jap¬ 
anese Nary, both at pres¬ 
ent and in the near future, 
has become a subject of deep 
Interest to all who follow the 
trend of world affairs. Thirty 
years ago the sea power of 
Japan was a negligible quan 
tlty Her navy was sea reel > 
large enough to merit the tl 
tie, and the fleet that won 
such a resounding victory at 
the Yalu River In 1894 war 
simply n cruiser squadron, 
though It contained all the 
effective ships then under the 
flag of the Rising Son But 
tlie success thus achieved by 
the young navy gave a great 
Impetus to expansion, and 
when, ten years later, Japan 
found herself on the verge of 
war with Russia, she was able to muster a truly for¬ 
midable fleet. Including battleships, armored cruisers, 
and other vessels of the most powerful type With few 
exceptions, however, these new ships had been built 
abroad, for Japan was not yet sufficiently versed In 
naval architecture to undertake heavy construction on 
her own account. In reviewing the development of her 
fleet since the war with Russia the most Interesting 
fact to be noted is that prac¬ 
tically all the shljM which 
post-date that period have 
been built, armed, and 
equipped by native Industry 
In some cases, it U true, cer¬ 
tain structural parts, ma 
chlnery, guns, mountings, 
and armor were purchused 
abroad, but of late years the 
Import of naval material bus 
been very limited, and 
Japan, for alt practical pur¬ 
poses, is now self-supporting 
In respect of naval shipbuild¬ 
ing and equipment. Uer 
progress to I Ills position of 
lndeitcndcnce was hastened 
\vy the World War, for while 
that struggle continued shi 
could obtain no supplies 
from Europe or the United 
States. Him was therefore 
compelled to fall baUc upon 
her own resonrcea, and these 
were so enlarged during the period of the war that Ad 
inlral Koto, the Minister of Marine, won able to un 
nounce last year that the whole of the nuval construe 
tlon then In hund would be built and equipited with 
none but Japanese lnltor and Japanese umlerlul The 
literal accuracy of this statement is open to doubt, for 
It has since been ascertained that orders for several 
thousand tons of nrmor and a few sets of sulsuurInc 
engines were placed In Kng- 
lund (MB behalf of the Japan¬ 
ese Navy On the other 
bund, reports that certain 
capital ships ttnd cruisers of 
the "eight-eight" program 
would be built In England 
have been authoritatively 
denied. 

The first large vessel to be 
constructed In Japan was the 
“Tgukuba,” an armored 
cruiser of 13,750 tons. Began 
la Janaary, 1000, she was 
launched In the following 
November and completed In 
Decemb er, 1900, having thus 
taken less than two years 
to bnUfr-n very notable 
achievement In March, 

1010, ire find Japan laying 
the keel of what was then 
the largest and most power¬ 
ful battleriUp ever designed. 

This shift the “Fwo f n still 


led the world In respect of dimensions when she was 
completed In JDIfl, Just ns the Inter “Nagato" commis¬ 
sioned In December, 1920 remains the heaviest battle- 
Hhlp—os distinct from buttle cruisers—which has been 
completed to date. By comparison with this rapid de¬ 
velopment of an industry that barely existed a genera¬ 
tion ago the growth of Genmm shipbuilding which 
used to be considered very reamrkable, wiih a slow and 


lulKirious process. Tin re are now half n dozen shljv- 
\ards In ittpiin will* h could, if necessary build wur 
whl|w of the largest dimensions. Uhen the neci ssurv 
funds und an adequate supply of material, Japan would 
thcrefon Is* in a position to rein font her nuw *'n a 
far largtr scale than she tins done up to now Hut the 
present program Is utn ady straining her flniimvs to 
the utmost, und It Is wry Improbable that sJa will go 


the “eight-eight** 
m heme even though the 
Conference at Washington 
should prove abortive In re¬ 
gard lo the restriction of 
armaments 

Jnimn at the present mo¬ 
ment Is by no means so 
Mining In cupltsl ships aa 
seems to lie jtopulnrlv as¬ 
sumed Tier dreadnought 
Ihi I tie squadron comprise* 
onh seven slil|w—“Settsu," 
•Ku »o, M “Yumushlro,” "Ire,” 
“Illuga 4 Nagnlo," and 
“MuInu '— And It is doubtful 
whcthir the Settmi" armed 
only with 12 Inch guns, can 
be considered u llrst-clos* 
unit Tim six remaining 
ships are, however, equal in 
gun power to any vessels 
afloat ami the “Nagnto" ami “Mntsn" remain for the 
time being the stnmgest representatives of their type 
In any of the world's fleets. The only other ull blg-gun 
ships arc the four battle cruisers “Kongo" “HI yel,** 
“Harunn," and “Klrishlma M Powerful though they be, 
these ships da to from (he pre-Jutland eni, and are espe¬ 
cially deficient In protection. They will lapse Into 
obsolescence as soon ns the new type of battle cruiser 
now under design or con¬ 
struction In the United 
States, Greut Britain und 
Japnn conies Into si rvlcc It 
will be seen therefore, that 
the Japanese Niivv *if today 
lm hides only eleven sld|H of 
tho dreadnoiiglit tvpe ami 
u*_urly half of these are or 
shortly will lie, of problem 
alictil lighting \ulue The 
mil signltic mice of Japan's 
naval i*>llcv lies not In the 
sistc of her existing fleet, but 
In the scope of lur new' pro¬ 
gram whi* b imss*si the Ini 
is rial Diet In litlv, 1920 
This measure m\t red appro¬ 
priations for no fewer than 
fonrte* n m w capital ships, 
viz. six battleshlim nnd eight 
battle trulmrs. ail of which 
nrc to bt completed In 1927 
Pour of Ha Hhljis InUmlcil 
tla n In are mm on tho 
shKks having lm to be commenced lietween now nnd. 
1921 if the stipulated duties of (imipktloTi are to be 
udlii red to Tin liipnnese naval authorities arc main¬ 
taining Iiiijm hi tr ibio seensy us to the ihururbsristles 
of nil lias* vesstis bul since they will Is* of consider^ 
ahlj lutir diMgn limn any warship now const nil ting 
In thi InltuJ Slab's or ilsewbere they iua> |K»sslbly 
prove to l»e iinlqm In size and gun power If no new 
Aim rluin constru* lion Is au¬ 
thorized in (hi. Interval Hie 
completion of the »Ight- 
elglit * program will put 
luitun on an equality as re¬ 
gards post-J ut lund nhljw. In 
i ruining vessels she will en 
jnv an absolute HU|M*rlorlty 
Ten light i misers of J!3 
knots nnd over have been 
completed four are building 
nnd twelve more have lieen 
authorized giving a grand 
total of twenty six Provl 
slon has been made also for 
tm eventual establishment of 
at least 100 desinners and 
from 110 to 120 submarines. 
The completion of I Ills vast 
program will tux the Japan 
ese shipbuilding, engineering, 
and armament Industries to 
the utmost, nnd It yet re¬ 
mains to bo seen whether 
they are competent to under- 



ArmameH Twelve 14-ln } sixteen 6-Uu; sU torpede tnl 
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Battleship “lse, M also “Hluga." Displacement, 31,260 tons. Speed 23 knots. Armament, 
Twelve 14 in , twenty 5,5-in j six torpedo tubes 
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take und complete 00 much 
work during the next *rix 
yours. 

Although no official figures 
have ivtr U»en published it 
Is well known that m!i1|>4mi 1UI 
In# In Jui*m In very ox|>cn- 
alve The ImulOHhlptf 4 Nu 
gato" und “Muttra," of J3NK) 
tons, ure sold to him* cost 
$35(MNIOOO uplece Taking 
$40 000 000 un h vtr> con 
nervutlvc average for the 
fourteen capital ships jet to 
l>e completed the building of 
these vessels alone will In¬ 
volve Japan In an exismll- 
lure of $500,000,000, and to thtH must be added the cost 
of nil the du light cruisers, destrojers, mihnmriucs, 
and auxiliaries. No wonder (hut the Juimncse nuvut 
budget, width already swallows up 35 i»er cent of the 
ttKul revenue, la existed to absorb an much as 40 per 
cent a few years hence 

Warship construction In Jntmn lm« hitherto developed 
stung fairly original lines. The latest battleships have 
an unnuinent remurkuhh powirful In proportion to 
their dlHplacement The “Iso nnd “Illugii,” of 31,200 
tuns, each carry twelve 14-lm.h guns In two-gun turrets, 
twenty fiJelmh It F guns, and six submerged torpedo 
tuliea. Tlie total weight of this armninent Is said to be 
18 per cent more thun thut of the IISS “New Mexico' 
(12 000 tons), whose twdve 
14lmh guns are In triple 
turrets, white htr secondary 
hatlerj 1 h very much light* r, 
and her torpedo equipment 
limited to two tubes Mure- 
o\er the “Ine’ und “lllugu’ 
ure 2*(-knot Mlitjw On tin 
other hand, their anaor pm* 
tertlon Is light compared 
with that of American con¬ 
temporaries. The “Nngnto" 
and “Mutsu * suiter del ally 
resemble the US'! “Alary 
lund * < liiHH, hut lliov are 
1200 tons lurger and two 
knots faster Tlte “Kuga ’ 
and "Tohu,” laid down last 
yeHr, are Irnttleslitps of 
30,000 tons, with a main 
Hnuatnonl of ten or twelve 
l(Mmh guns, Tlio buttle 
cruisers “Ainagl * and “Aka 
gl * begun this year nnd due 
to be launched In the coming 
spring, displace about 42 000 

tons, with a main battery of eight lG-lneh guns, a 12- 
lnch armor belt, and a designed sliced of 33 knots. 
They will consequently be fuHler and more heuvlly 
nnned than the 'Hood * Two further buttle cruisers, 
“Atugo” und “Takno," whhh are to lie laid down next 
January or Febnutrj, will represent an Improved tjpe, 
and may be the first shlirn In tlie world to carry a but¬ 
tery of 18-lmh guns It is evident from the public 
speeches of her Minister of Marine that Jupnn does not 
mean to lie left liehlnd In the race for sjieed and gunnery 
supremacy An exiierlmcntul 18*lnch gun of 40 calibers 
was completed at the Murornn Iron Works last spring, 
the bree*h nirthunlsm having been ramie at Kurc 
The data regarding this gun nrc not available 
Japanese designers almost 
Invariably aim at concent rut 
lng the maximum degree of 
fighting power In each vessel, 
whether battleship, irutser, 
or destroyer Tliey nre re¬ 
ported to have worked out 
some very novel plans for 
the new light cruisers, In 
which a sou speed of 33 % 
knots Is to lie combined with 
a battery of 8-Inch guns. 

Their latest destroyers of 
the first clam are also lurger 
and more heavily gunned 
than foreign ships of corre¬ 
sponding date. Very little Is 
known about the Japanese 
submarines. Some years ago 
the for* Ign designs from 
which Juimnesi. constructors 
had been working were dis¬ 
carded, und plans prepared 
of a submarine more adapted 
to the spcclul conditions In 



Submarine “No. 26." Him or eight hu _ __ _ _ __ 

1100 tons. Details not available, believed to bo generally el mil or to our own 8##-ton boats 

whkh underwater <raft operating In the Far Hast 
have to navigate The experiment does not appear to 
have lh*en a conspicuous success, for according to recent 
reports the native constructors have now adopted a de¬ 
sign Imsed upon that of the surrendered Herman U- 
IsHitH. Among the Muhmarlneii building In Japan are 
so oral very large boats, of 2000 tons or more, with an 
extensive cruising mnge and equipped with ndne-lujlng 
gear In the published illustration of Hubmurlne 
“No lft* completed last year, nbove-wutcr torpedo 
tabes are shown mounted—one on each side of the 
snp<rstmeture In tlie later boats, of which “No 20“ 

(completed last Junuury und pictured above) Is typical, 
all the tuties nre submerged. 



Scout cruiser “Hlrado," also “Yshsgi" and “Chikuma." Displacement 4950 tons. 

Armament, Eight 6-in., three torpedo tubes 

The Determination of Oxides of Nitrogen 

T HE Bureau of Mines, In the course of Its work hik¬ 
ing toward the minimising of accidents in mining 
iqs radons, has occasion to make nnuhses of gases In 
determining the ventilation conditions und the huuirds 
that uiriv develop from exposure of the workers to gases 
liberated In mines. Not only Is It lui|Kirtant to Identify 
such gases as form explosive mixtures und nre at times 
liberated In large quantities, but In addition It is neces¬ 
sary to determine whut gaseH have harmful effects upon 
miners who are exposed to them while at work In 
metal mines where much blasting Is done, the shots are 
often prepared ltupro[ierlj, and some oxides of nitrogen 
may be formed after tiring Moreover, other Industries 



Destroyer •‘Mostly doss of eight, built 1919-20, 

4,7-in.; 


Armament three 


Di sp lace m ent 850 tone, 
four 21-in. torpedo tubes 


than mining produce oxides 
of nitrogen which have a 
deleterious effect on individ¬ 
uals breathing them for any 
length of time. 

Two guses that result 
from the firing of explosives 
are, because of their physi¬ 
ological effects. Important In 
mine ventilation. They are 
carbon monoxide and oxides 
of nitrogen Other gases pro¬ 
duced at the same time, in¬ 
cluding carbon dioxide, hy¬ 
drogen, methane, and nitro¬ 
gen, are unimportant unless 
in proportions sufficient to 
diminish appreciably the oxygen content of the mine 
air Carbon munoxldo und oxides of nitrogen usually 
occur together and are very harmful, even when Inhaled 
In small quantities. About 0.01 or 0.02 per cent Is the 
maximum quantity of carbon monoxide allowable con 
tinuouMy tu mine sir without affecting the workmen 
harmfully, although as much as 0.04 per cent Is harm¬ 
less for iieriod* of time not exceeding one hour Very 
little dnta nre available on tlte maximum quantity of 
oxides of nitrogen that may be tolerated In mine air 
withont danger to the men working therein. Tlie gen¬ 
eral conclusions ure that 001 and 002 per cent of uxldm 
of nitrogen Is dangerous und under no conditions should 
0 03 iter cent be reached Carbon monoxide can be de¬ 
termined to an accuracy 
about 002 per cent by the 
usual Haldane analysts, but 
an uccurate method of de¬ 
termining oxides of nitrogen 
at low concentrations has 
heretofore Iwen impossible 
without using a large quan¬ 
tity of gns for a sample 
A method was desired by 
which very small quantities 
of oxides of nitrogen could 
lie determined from a min¬ 
imum quantllj of gag, for 
samples of mine gases are 
taken most conveniently In 
vacuum bottles of about 2fiO 
cc capni Ity Tlie nltrom 
method used by (lutbier and 
Dumb is difficult to perform 
nnd can not be used nt such 
low concentrations as ure 
present In (he usual mine- 
air samples. To be of value 
In inlne-gas nniiljsls a meth¬ 
od should be accurate to at 
least 10 parts per million, or 0 001 per cent After ex¬ 
plosives have been fired, especially in ventiluted work¬ 
ing faces, the products of the explosion are, of course 
diluted with lurge quantities of air, and the amounts 
of oxides of nllrugcn present will usually lie lower than 
300 part* per million (001 per cent) To determine 
these small quantities, u method was adapted from the 
usuul procedure for tho determination of the oxides 
of nitrogen In water analysis, applying the dlphonjl 
sulfonk uild method to give the total oxides of nitro¬ 
gen us nitrogen peroxide or os nltrutes. By tlte use of 
the method evolved, 10 parts of oxides of nitrogen ms 
nitrate could be detected In one million imrts of the 
ulr oxides of nitrogen mixture with an uccunuy of 
five or six pari* per million 


New Argentine Float* 
lag Dock 

T HB great variation In 
the height of the Parana 
River at different seasons of 
tlie year and the cost of 
keeping the port dredged of 
the quantities of mud 
brought down caused the 
Public Works Department to 
favor floating docks for the 
smaller river porta, such as 
Bella Vista, Oorricnte*. 

A orom-aectloa plan of the 
new flouting dock at Bella 
Vista may be of interest to 
American construction com¬ 
panies, os It Is typical of all 
those to be built on the Pa¬ 
rana River The plan may 
be consulted in the Latin 
American Dlvistoo. 
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Recent Advances in Lighting 

The Modern Il l umina ting Engineer: Artist, Electrician, Chemist and Psychologist 

By M huckwsh 

Ifiroetor of Allied Hrience, Neln Besenreh Laboratory 


D GIUNG the part few year* the Great War has 
had *oine Influence upon lighting progress. De¬ 
velopments along certain lines were necessarily cur 
tailed* for the faculties of laboratories were generally 
concentrated uixm war-time problems. Tin. re were 
many developments such as signal lamps, search¬ 
lights, and other special devices which have less ex 
tenslvo applications In peace time, although normal 
activities a 111 profit by them One of the greatest 
benefits that lighting received from tlm war was a 
greater appreciation of the value of adequate and 
projter lighting In Increasing production 
In a brief consideration of recent progress In light¬ 
ing the electric In c andescent filament lamp still de¬ 
mands chief attention The luminous efficiency of this 
type of light-source Increases ver> rapidly with increase 
In the temperature of the fllimient und until the limit 
is readied there will be a diligent search for new fila¬ 
ment material or for ways In which older materials 
can be operated at a higher temperature with satis¬ 
factory life No new filament materiul has been used 
In Ibis type of light-source since the practical develop¬ 
ment of the tungsten filament, however, by developing 
ductile tungsten It was possible to wind the filament 
Into a very small helix with great practical results 
The filament now possessed. In elToct, a relatively 
much larger diameter which made It possible to operate 
at a much higher temperature by Immersing it In an 
Inert gas, and tlie resultant guln In luminous efficiency 
outweighed the loss duo to the cooling by the gus. 
The increase in efficiency was duo to the 
fact tlmt the greatly reduced evaporation 
of the filament permitted a large Inc reuse 
In the filament temperature Thus with 
the same filament muterial the luminous 
efficiency of the tungsten lamp has boon 
greatly Increased in the past decade 
It Is Interesting to note that the output 
of carbon filament lumps In this country 
decreased In 1920 to only i**r cent of 
the total number of lamps made us com 
pared with 7 per cent In 3910 und 07 per 
cent in 1007 This lamp is now practically 
extinct in general lighting However 
great possibilities ure Inherent In the car 
bon filament Itwauso carbon melts at a 
very much higher temperature than the 
metallic filaments which have replaced It 
It will not \m surprising to find carbon 
return some day to its old Importance In 
light-production. 

Even after the great step liad been 
made from vacuum trt gas-filled tungsten 
latnim many minor Improvements have 
extended the fields and satlsfactoriness of 
the tungsten lamp- By Increasing the effi 
dency and providing a special dense blue gloss the 
tungsten lamp has Invaded the portrait studio By a 
similar procedure an approximation of average day 
light has resulted which makes this kind of artificial 
light more sattsfuitory where daylight quality is host 
Diffusing glass and coatings have been developed to 
reduce the glare from bare fl lumen ts- Other develop¬ 
ments pertaining to colored bull*, coatings and acces¬ 
sories are extending the application* of light in signs, 
theater* and elsewhere. By improvements In coo 
struct!on of flluments and by the adoption of a hurd 
glass for bulbs the electrlc-fllHmcnt lump Is now widely 
used for projecting moving pictures and lantern slides. 
Another conspicuous improvement has been made In 
the gas-filled lamp for automobile headlights. Careful 
attention la given to the position of the filament and 
to its concentration, thereby Increasing the accuracy 
of focusing. Extensive applications of the tungsten 
filament lamp have been made In a variety of projec¬ 
tion apparatus. The highest temperature of the tung 
sten filament found In commercial lumps of to-day Is 
alttut 8800 degrees. This Is obtained In 900-wott tung¬ 
sten filament lamps developed for projecting moving 
pictures. This filament operates at 0 46 watts per 
spherical candle-power 

Incidentally electric filament lamps are now being 
rated In terms of lumens per wutt Instead of watts 
per candle. This Is a great advantage because the 
total output of light call be determined by multiplying 
the watts by the luminous efficiency The older method 
of watts par candle did not afford u measure of the 


totnl output of light bemuse the Inter*nit) whs usually 
given In a single direction or an an average In a certain 
plane Till* new melhod makes It much simpler to 
solve Illumination problems because when the output 
of the light-source* Is known U Is only necessary to 
provide certain furtors which represent the efficiency 
of the lighting unit and the utilisation fa< tor foi cer¬ 
tain combinations of sv stems of lighting and of reflec¬ 
tion factors of surroundings. 

The arc-lump has prm tlmlly disappeared from In¬ 
terior lighting, and with the exception of the mag 
netite arc 1* decreasing outdoors. The magnetite arc 
la now used in some places for high Intensity lighting 
In the more congested portions of cities The arc-lamp 
of vnrioun spec tal design* has gained ground In inovlng- 
plcture Btndlns. The Berk arc tump and modifications 
of It have groutly IncreuHed the bourn canUle-|s>wer of 
the largo searchlights. In this t> pe carbons are rela¬ 
tively small and u blast of ulcohol Mipor or of air Is 
directed U|>on the arc ThlN inttkes it fMmsible to ob¬ 
tain u very nniall source of light of extremely high 
brllllunej These two furtors nre neeesaury for oi>- 
talnlng powerful beams of light hy means of purnlMiUe 
reflectors The lnrgesl star* blight reflectors devekqteti 
during the war were five feet In diameter In recent 
years spedul flume eari>ons have lieen develtqsnl m> 
that the arc lamp has found Home further applications 
In photography, dye-testing, and other photo-c hemlcti! 
processes. 

The low candle-power neon va{M>r lump has been 


Introduced In England In principle these are v vruum 
lubes although the Iwlbs ure generally spherical The 
cnmlle-power Is relath eh low for the 110-volt lamps. 
One neon lamp made In Germany Is designed for use 
with Alternating current ut one ampere and 220 volts. 
In order to strike the arc a vacuum Interrupter Is 
connected In purallcl wllli the lamp n srnnll choking 
coll being inserted in the common portion of the cir¬ 
cuit An Inductive Impulse act up !>} the automatic 
action of the Interrupter hy means of a inngneth coll 
causes a discharge through the lamp This lamp Is 
claimed to operate at 0 r » watt per cun die- power, and 
can be started and stopped ns often oj 400 times a 
uduute The resistance of such lamps an determined 
by voltage and current Is not fixed, but varies with 
the Intensity of the discharge, A lamp for 20 mill! 
amperes direct current has about 10,000 ohms resist 
once In general, a consumption of 4 or 5 watts Is 
sufficient for many purpows. Quite a variety of these 
lamps has been placed on the market In Europe Al 
though this type of lamp Is not yet of Buffloluntiy high 
candle-power to be used for general lighting, its u«e 
has been suggested for signs, for emergen* y lighting, 
in pttrallcl with a fuse to detect and show burnout, as 
a position Indicator for switches, as a distant Indicator 
of the condition of a motor, and for nmny otiter pur- 
poses. 

Only the usual Incldental Improvements have 1*en 
made In recent years on the mercury-vapor arcs. These 
have not been such as to open new fields for this lamp. 
The Introduction of the quarts lube made It possible 


to obtain higher luminous efficiency because the quarts 
withstood the higher temperatures of higher current 
densities. It hns been difficult to seal the leadlog-ln 
wires Into the quarts but recently a method of con 
nectlng quart* through Intermediate steps of glasses 
has been developed which makes i tetter seals. 

Minor Improvements have lieen made In gas-huraers 
In recent year* \ery 111 tie gas-lighting is entering 
new residence districts In this countrv ns compared 
with electric lighting Owing to economies forced upon 
different countries hy the wur there have been sonic 
gains and some losses In gus-llghting Owing to the 
oil shortage some time ago, and to other (Huses, there 
was n tendency for some gas companies to produce 
gas of lower illuminating value Tills led to the ellin 
Inal ton of munv open burners and to the substitution of 
muntles. It Is surprising that In this age of adequate 
lighting so many open gus-llnmes were found In recent 
years high-pressure gun-lighting has made some head- 
wav und considerable progress has been made In auto¬ 
matic gas-lighters and extinguishers and In the de- 
ulopment of fixtures Considering the greater diffi¬ 
culties inherent In the gas-burner the development* In 
gas fixtures are wortliy of commendation. 

As an example of the rhanges due to necessity may 
be mentioned the revival of the old lime-light in Ger¬ 
many In that country, temporary restrictions having 
l>eea plsml upon the use of electricity, the llme-Ilght 
bus been used to hoiiio extent for ilncma projection 
The lrntton of lime has been replaced by a disk of rare 
vurtliA whkh 1 b heated by an oxygen- 
uretj leue flame Tlu licet} lene Is pro¬ 
duced from cah (mu carbide und the oxy¬ 
gen b} g* utIv healing u | whaled materiul 
sold In small nu till tubes endowed In the 
onllmirv steel In >1 ties, 

I>urlng the iMist fiw jiars the greufest 
diMlopimntH In lighting have been mude 
in the iitlllxuthui rntlar than In (lie pro- 
diution of light In fuel the Interest tlls- 
pbived In proper ami adequate Jllundna 
tlon Is fort the war Inc reused greatly In 
sueh fields ns manufacturing during the 
wur Now in this countrv the cause of 
good lighting Is again progressing In all 
Its phusts In tiit Industries the tendency 
Is toward lilglic r IntinsItJes mid tnwurd 
Itnqsr refits tors width sliutle tlie lamps. 
Mt tnl reflet tora have betm well standard 
Iztd In tleslgn and leading manufacturers 
of sinh lighting equipment mint the sped- 
Unit ions tor illreit lighting It wuh also 
neocssarv In munv cases to equip the bowl 
of the lump with nn oisique or dense 
diffusing glass cap in order to ellralnnta 
glare from It To eliminate this ucces- 
st»ry, lending lump manufacturer* have placed on the 
marktt a bow I (nnnalhx] lamp Tills 1 b the first super 
lit ltd coating to with itnnd the temperature of the bulb 
of the gas-filled lump In fnetories where an Illumina¬ 
tion of one or two foot-candles 1ms lieen common In thn 
I Mist It Is now not unusual to find Intensities ten times 
us great 

I*or years lighting was based almost entirely upon 
the foot candle Intensity on a hnrlxnntnl working plane 
but with tliL development erf the science ami urt of 
lighting various other factors have been given at ten 
tlon Gin re reduces the ublllty to tjee thereby increas¬ 
ing sjNdluge decreasing production, and In* rousing the 
accidents In the Industrie The six*, jiosltlan, and 
numtmr of light source* determine the shadow effect* 
which are now known to ptnv u large purt in visual 
discrimination The lighting expert now studies the 
work to lie illuminated und determines the desirable 
In tonsil} of Illumination, the character nnd brightness 
of the background, und also whether or not local light- 
source* an to Is* used snpplementar} to general light¬ 
ing However, general lighting of fairlv high Intensity 
Is the must desirable and general solution It js now 
reallxed that the h|sx d of visual dlwriminutlon d«- 
iwnds upon the Intimdiv of Illumination It Is per 
hap* due purtlully to a general stimulation of alorunwH 
In the worker ns well us to nn ln< reused ability to see 
The expert also give* attention to the character of the 
surrounding surfaces, such us wails, desktop#, etc., 
for if these are glaxed they operate to some degree as 
(Cvnrlutii U on page 78) 


TI THEN the electric light Vos first feeing freely introduced into our 
YY home* and office i, it wot sueh a startling contrast to the guttering 
W * oil lamp and the feeble open gas flame vhich had been in general 
use before it. that the public of the late 90*s might l veil have been par¬ 
doned for supposing that the ultimate in artificial hghtmg had been 
achieved But hov mutagen they Vere mil appear to the present get r- 
eratton tf ire mil but take one of the good old-fashioned carbon lamps 
mth the simple looped JSJament —alvays supposing that ire con find one 
— h and attempt to read bp it In the light of present experience mth the 
50 and 75 and 100 candlc-povcr bulbs that are seen on every lighting 
fixture of 1921 , the **iponderfur 16-candle-porver light of f900 is 
altogether dim and ineffective, it u surpassed by fully as mde a margin 
as if in its heyday enjoyed Unleu ve have actually made this com¬ 
parison lve are apt not to realize i vhat enormous strides the past decade 
has seen m the art of dlummatmg Mr Lucktesh , one of our foremost 
illuminating engineers , tells us in thu article of vhat this advance has 
comuteJ and hov it has been effected — The EDITOR. 
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Liftt ln*Ul« view of snowahri (<ov«rnmetiL railroad in Alaakn, Righti (foaftn* River bride*, fbowlac Um «tM> spaa under eotutnaation 

Example* of the sort of work called for by railroad building In Alaaka 


Government Railroad in Alaska Nearing Completion 

Connecting Seward, at the Head of Resurrection Bay, with Fairbanks by a 471 -Mile line 


T HE Government Rallrond In Alaska qtmncctlng 
Seward, at the head of Rcsurn* Hon Hay, with Fair 
Imnks, Ik now uppraaf lilng completlou The southern 
t ml ctmHlHlH of a line that hail ulreuily lM*ea mUHtrurted 
lint the profit purl of tin total main line of 471 mile**, 
the (lovernmi nt Iihh Imd to build 
The line on It* way to hntrlmnbH (row** the (treat 
Alaakau Range, which U really a nortliern prolonga¬ 
tion of the U«h k\ Mountnlu SjKttm There are many 
stream* and \ulle\x to push on the southern and north¬ 
ern tlankn of the mighty ridge M«mt of ttietee are, nut 
Uraily, hiihiII streams After passing Anrlmrage and 
Miitanurifa, which arc at the era level and located, 
reHt»ectlul> at distances of in and lfiO mile* north of 
Siwiird, Hu road finally abandons thecoiiKt unit strike* 
Into the rising evuntrv Naturally the line seeks a 
pass through the mountains, hot all the same the slopes 
M» oil up to noble heights *1 la hlgliest elevullon 
readied in tin Alaskan Range Is Mount M<Klnley, 
whose nip of eternal snow and lee rises to u height 
of JO 4(11 feet Mount foraktr, a fiw miles to the 
Southwest, reaches an elevation of 17.1(H) feet These 
gnat |nakH an no gnat dlstanri from the mil mud In 
it 11 tin region wlur* lla Mm Itself uppromlies its imikh 
over und through the Range They Me to the left as 
the mud proceed* north, with the Chulltnn lllver be¬ 
tween thtm 1 h< rallwa\ tnuk follows the Kuril im 
Rl\( r, < IIaging to Its * uslern hank, from a point jh rhapn 
fifty miles Ik vend Mafunusku northwards to the place 
wliere ttmilh (lit rl\«r Ik iTiwsed '1 Ills point Lh some 
2H5 miles northward from iSewunl Ttie approach to 
Mounts MrK Inlet mid J'ora her is here rather rl«iM, 
1 hough tin iMtliit of givatcKt mminess Is jteihups a few 
miles furt ht r north 1 lore, where tla* 

Kusllim Is * rossed Is one of Ilie principal 
ftutures t»f const nu Mtiii 

That Is to say, here Is a total of a 
(inurtcr milt of tratk carrltsl In bridge 
and treslhwoik The principal section of 
the supporting strut ture Is u 504 foot 
through truss s|ian The nmln riuuiml 
lies below 

While Alaska Is undoubtedly u land 
whore water freest** readily, we are not 
to get tlw Idea that tlie country la n ties 
olate wild where nothing grows and no 
tmo can lm\e any Joy in living This is 
not at all the ease There Is a section on 
the north-occupying perhup* a third of 
the total area—where conditions are really 
forbidding, hut the southern two-thirds Is 
suited to habitation and to agriculture. 

Fairbanks la near the northern limit of 
this two-thirds, Norway and Swiften have 
many towns farther north The rullway 
will pretty well cover the fall north and- 
south breadth of the habitable and cul¬ 
tivable section Seward may be regarded 
as an all year port, though this can hardly 
be said of Anchorage 
In preparing to design the bridge, It was 
found worth while to uscertnln the high- 


water murks und also the Ice-scorings on trees In this 
wuy, the probable height of the river itself and the still 
hlglter Ie\cl of the iee-Jama could be estimated Nat¬ 
urally , the engineers had to know whut to expect and 
to hH ate und dimension pta various parts of the crossing 
In accordance with whtqTtneSrinters und spring* would 
probably bring Tld* #t>rk in a new country, especially 
n new district like Alaska, presents pmhlems of some 
dlrth ulty In engineering, Is'catue the engineer cun hardly 
determine all the fati*, and so hus to muke allowance 
for the unknown The quarter mile of t roaring 1ms been 
diUded Into se%en distinct parti. First, there is, going 
from the south to tla* north, *KKi feet of approach 
trestlework This Is succeeded by bridge spans of 70, 
121, 504, 121 and 70 feet respectively Then, on the 
north side comes u slant 28 feet of trestle ns the road 
jaiKsert from the rl\cr onto the bank On the right hand 
side of the bridge, the Susltna approaches from the 
east, wlilh, on tin lift, it pntceed* In k ginerally 
southerly dlrerilon in tlm |s»lnt where It debouches Into 
Cook Inlet 

There is, naturally, plenty of lee In \Iuxkn, especially 
in the winter time And quite a lot mines down the 
KuriUm and iWKse* tlie site of the bridge It Is said 
tliut tho Ice hrenk up In the spring occur* liefore the 
lit has softened Orent piece* of solid ice swing down 
tho riter, jamming thunHehes Into Inlands, lairs and 
shore uk the h| renin makes It k lurus. The ice piles up 
und restrains the rlur Tile wuter level rises und thlH 
results in im reused pressure ugulnst the ice Jams 
Vftor it time the ire nm\ yield and then rtiHh on t<» 
get into another Jam farther downs!ream The ques¬ 
tion the <iif.liuHrs had to face was what would hnp]>en 


to bridge piers exposed to Jams and rushes. They prob¬ 
ably gave but little attention to the possibility of using 
timber piers. Concrete, It seems, was thought hardly 
certuln to be equal to the Job of withstanding perfectly 
the scouring action of on Ice-Jam against the pier Such 
uction would not he confined to points above the water 
hut to points perhaps ull tlie wuy down to river bottom 
However, concrete piers were decided upon By mak¬ 
ing them massive enough, they may he made equal to 
unythlng Two spans for tlie main channel of 250 feet 
each were considered In competition with a single 504- 
foot span. The former would have required not only 
three piers, bat one would hate been near the center 
Moreover, the cost was slightly less for the single span. 
This Is nn all-steel structure, und wus completed In 
February, 1921 That is, tlie Kjwn was swung on the 
2nd of that month Had n train pa toted over on the flth. 

Hut tlie whole bridge lias not been constructed of 
steel Timber lias been used on all approach spa us. 
However, the nmln piers have been designed to sustain 
200-foot steel thinking piers, the bleu bring that lu the 
future su<h piers could be Installed In place of the two 
combinations «>r U 121- and a 70-foot span of Umber 
Tlie reason for the use of limber for truss sjmns wus 
the high price of bridge steel at the lime. 

In designing such u bridge* the engineers must take 
Into account tlie ofTeris of tlie wind on the bridge and 
ulwo on a train on the bridge The stresses on parts of 
the bridge und on the piers themselMv will lie modified 
by a wind blowing against train and bridge Kuril wind 
pressures us 40 pound* \mr square foot of exposed area 
are taken Into consideration 
It 1ms now bcHfime approved pmctlce for engineers 
to test soil and ro*k on which suppc»rtlng 
Htructores like bridge piers must rest 
This Is dona before, and soinetlmes con¬ 
tinued during, actual construction It en¬ 
ables the engineers to know lu advance 
whut la to be expected. A rite thought 
to be very favorable for a pier might, 
upon currying out a series qt test borings, 
be found quite unsdUgble. Korings cost a 
considerable amount, but they give a 
certain guarantee against disagreeable 
and costly surprises that Is deemed worth 
the pries. Test borings put down 60 and 
70 feet here In the bed of the Susttna 
River showed that the underlying strata 
consisted of compact sand, gravel and big 
boulder*. The situation was Judged of 
such a kind that the sinking of ptl^s be- 
nanth the foundation layer* of the pier* 
would be unoeemary 
Track construction bad not yet retched 
the rite of the bridge, but was still a SCOT* 
of mile* to the south when* on May 23, 
HEp, the work on the pier* was started. 
This was too early tn the year to permit 
■tWllw to be brought over the interval 
by boat no for a time d^ttotanee *** P«t 
upon sleds. When the river at last was 
free of tee, boats were employed over the 



Constructing the mowsheds the bents art bolted together on the ground 
and hoisted In place with a crane 
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water root* (tbe Studtna itself) and wagons on tbo 
land* By September, however, tbe advancing track 
readied tbe immediate vicinity of the crosuiiif, and 
tnuMportatloo troubles sank to a minimum. The south 
pier bad then been finished and the north pier was 
began. 

Home hundred feet downstream, a temporary trestle 
was pot across tbe river and track laid on It This 
permitted tbe movement of freight not only to die south 
side of the river, but to the north side as well Ho, 
then, while pier construction was going on, the track 
was poshed on north. 

Difficulties are often encountered in excavating for 
the foundations of large piers. The layers of earth are 
apt to be permeated with water under pressure ami 
even tbe rock may contain Aware* filled wiih water 
under a bead. Besides, the river itself may How over 
Umpier site. There are a number of methods of attack¬ 
ing the problem. Sometimes a wall In constructed all 
round the site or so as to connect with the shore up¬ 
stream and downstream and thus effect uu Inclosure of 
the spot This inclosing cofferdam Is made more or 
lew watertight and the contained water pumped out 
By the use of pumps to keep the water entering through 
leaks and the like from giving trouble, the excavation 
Is carried on and the pier constructed This Is a method 
of dry construction. It whs employed In connection 
with the south pier The wall consisted of Wakefield 
plies. These, when suitably driven, create a wwlen 
diaphragm everywhere Interlocked. The Wakefield pile 
seems to be un American Invention dating hack many 
years. A typical unit may be made hy spiking three 
pi auk* of equal width together The outer planks are 
wet exactly opposite each other, but the center one U 
displaced perhaps two or three inches, though kept par 
allel Tbe unit will then have a tongue on one edge 
nnd a groove of identical size on the other By driving 
such units one after the other, with the tongue of the 
new pile In the groove of the pile Inst driven, n con¬ 
tinuous wall may be created that la already more or 
less watertight It Is a very useful device, and has been. 
In considerable use In the past The Interlocking steel 
sheet plte Is now perhaps driving It out of service Tho 
steel substitute can be made tighter and can be driven 
to much greater advantage because of its sujttrior 
strength and the knlfe-llke edge on the bottom. How 
ever, the engineers used the Wakefield pile at this cross¬ 
ing In Alaska, possibly because timber whs near and 
relatively cheap. On the other hand, stool sheet piles 
may usually be pulled out and used again and again, 
so that the actual expense on one job is much reduced 
by tbe salvage value. 

In concreting the piers, difficulty was exjxsrleneed 
from more than one direction Often, engineers seek 
to get the small rock used In concrete from some near¬ 
by gravel bank Sometimes, the relative amount of In¬ 
termingled sand Is Just what Is wanted for tlie concrete 
mixture. If there Is no foreign matter present—that Is, 
nothing but bare sand and bare pebbles—then the 
gravel-honk la a kind of treasure At the bridge site, 
there was a gravel bank, with Intermingled sand, 
though the sand was- deficient In amount Tills was 
naturally something that could be corrected Ne\er 
tittles*, there occurred a partial failure of one of the 
idem during construction The failure was due In part, 
It appears, to the presenco of liumus on and among 
the pebbles 

Tlie strength of concrete depends upon the cohesion 
of the constituent particles Hand particles, cement 
particles, and pebbles, in themselves, are likely to have 
satisfactory cohesion, but where the joluU among 
these occur are locations of rKwslhlc weakness. The 
cement constitutes the ouly binding agent It should 
cover the entire surfaces of sund partii les and pebbles. 
Where It U absent, there a weak si>ot will occur lymrn, 
humus, or any material weak itself in cohesion would 



he an injurious Ingredient Pockets und films of such 
male rial break up the continuity of the cohesion and 
thus tend to destroy tin strength At any rete, tho 
partial failure in one of tiro pl«*r» was attributed to 
poor cement, humus and low temperature 

The cofferdam was unwatered, which automatically 
put the Irottom, consisting of porous material, under a 
22-foot heml of water Apart from friction, this mount 
un upward pressure over the bottom of 0*4 |munds per 
square Imh It was found to be pruclUully Impossible 
to partition off the space and place cowrote against 
the pretwure In November, the water was ulmoNt to 
tiro freezing point and the Urea tp be covered was large 
To umv piping or buckets und place tire cone rete under 
water seemed out of the question It was, accordingly, 
determined to deni in u xptnlul way with Ihe conditions. 
Thut is, the spare wiih housed In and, hy means of 
steam culls, inado warm Kven tbe sand awl gru\el 
were heated on plulforms beneath wlihh colls were 
placed, and the water for mixing the concrete was uluo 
heated Concrete was pul in place under these condi¬ 
tions during a period when the outside ntr varied from 
2 deg below zero to 48 deg above At the north pier 
the temperature conditions were still more unfavorable, 
the readings varying from 12 deg below to 34 deg 
ubove 

Thut Alaska Is not necessarily an Impossible place to 
live and work In during the winter may be Illustrated 
from the fact that the fit) t foot siwu was erected and 
swung In the period Novetulier 8,1020—Februury (1,1021 
III vet lug on one day wus done when in the morning the 
temperature was 42 deg below zero and 32 deg below 
ut quitting time It Is wild thut rlvetn driven during 
very severe weather were given a retesting u numlwr 
of times later ou when tlie weullier liecume warmer 
The tlmlier work was till completed by February Id, 
1021, nnd tlie wltolc made ready by that time for reg 
ulur wer\lce 

It will be gathered perhaps from the foregoing that 
the Government is pushing its rnllrond on seeing thut 
winter did not Interrupt work high up near the pass 
through the mountains. In fact, ns It Is stated un¬ 
der date of AugUMl Jti, 1021, through traffic Is now estate 
lislted from Seward, the southern tidewater terminal, 
to Hurricane Gulch at mile 284 Also, the bram h Hne 
from Mutunuskn 1 m now oj»en to Chlckaloon Tilt re Is 
still a gap on the main line between Hurricane Gulch 
and Heuly—Hint is between miles 284 ami 358. It is 


hoped to dose up this gap of 74 miles by spring, 1022. 
A steel arch which la to carry the line across Hurricane 
Gulch wus already well advanced toward completion 
at the August date given. Prom mile 358 to Fali-hanka, 
the foad Is completed with the exception of a long steel 
bridge which Is to cton* the Tunana Itivcr at Netwim 
(mile 411) Tn fact, this northern part of tlie main lino 
Ik already in service, the passage over tlie Tanuna Klver 
being made by ferry In Mltort, hy the summer of 1022, 
It wilt probably be possible to trevd over the entire Hue 
from Seward to Fairbanks, with the possible necessity 
of using a ferry nt tho Tuniiiia River 
The proper term to uso In connection with tbe entire 
Hne Imlading Its branches. Is the Government Rallroud 
In Alaska. 


Home-Made Bricks in Devastated France 

F Olt the coiiHtruction of houses tu tin devastated re¬ 
gion of I* retire, u material Is required whkh shall 
give high economy In high preMcnt fuvor at tlie mo¬ 
ment for tltU purpose Is tho uggloimrnte brick tuude on 
th< HiH»t Slug* und metuL dross of nil sorts are hvuII- 
Hble, und with any of tlicse HUlmtnneos It !m jioKMlblc to 
muko admirable brlikw with the aid of heat Them 
materials an common enough, und ur« empliycd very 
largely In the manner shown, our photograph Indt 
cuIph the simplicity of tlie inunufuduri of this sort of 
brick 

The prerequisites are a semi plitHtlc mortar of the 
proi»er proiKirtlons, tlie slag and a source of heat. Then 
tlm mixture is Introduced Into the mold, In several In 
KtallimulN, the pestle meanwhile being gently operated 
to pack the inaterliil well against the walls of the mold 
and insure proisrly formed sides, edges nnd corners In 
the finished brhk Once the mold Is filled ami well 
puikcd the upper surface In evened oft by scraping with 
a fiat board Then the brick Is Uft to net, and 1 h ready 
In n few hours to be removed from tho mold After 
removal, the Irlik Is left In tlie open air until drying Is 
completed nftcr which It Is put In Its final place In the 
wall without further ceremony Tlie tiourtes constructed 
tn this unusual fashion are reported to be standing up 
very well In use 


Track Laid on Cables While Fill is Being 
Made 


U N1QUK construction methods were found necessary 
In building the M«»es' to the TaylorvJHe I)am us 
part of tl»e Hood prevention work of the Miami Con 
Morvancy District Instead of spending considerable 
time uud nmiuy In building u trestle to carry the tracks, 
it was decided to suspend the tracks on heavy wire 
iiq* Tin river surfact W'as about JO feet below the 
high bank from which It wuh necessary to run the trulus 
out At tlm beginning of the work there wus almost 
10 fret of water In the river and 15 feet of mud before 
striking the gravel foundation 
I*our lengths of cables were used, each Mug 582 feet 
long Tin two Inner cables were placed three feet 
apart, the two »ij|«r cables 12 feet apart Ties were 
placed <m these cables, each third Uo being long enough 
to cuhh tin outer (uhles. Tlie tracks were then laid 
on llie tIt's hath <nhh wus fitted with speclul bridge 
sot ket and take-up for adjustment The equipment was 
In use ubout one month, und during llutt time the tuke- 
up of the reblc did not exceed 15 Indie* 

Great care was taken In balking the loaded trains 
out on to the suspended tm< k As soon as a hauled car 
reached tlw edge of the cmlmnkniettL, It was dumped 
and tlien pushed on empty This plan kept any exees- 
slvi weight off of the suspended structure Tho rock 
thus dunifterl displaced the mud nnd shut off the flow 
of water Mure the fill was half across Ums river 
The cables stood the work so well that after the Job 
was finished tliey were put to use us swinging cables 
on steam shovels. 
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Noises for the Movies 

How Various Realistic Sounds Are Produced by Means of Ingenious Drummer’s Traps 

By Albert A. Hopkins 


I N Verdi's celebrated “Anvil Chorus," we have an 
imitation of the auditory effects produced by the 
blacksmith when he hammers on his anvil When ap¬ 
propriate standard Instruments are used, many will 
doiihtlefas have no difficulty In Imagining that they 
hear the hummer strike Tto composer, however, was 
limited by the fact tlmt other things had to to cared 
for besides giving a xuggustlon of realism to his music 
Among the tni]w of the drum section of an orchestra 
Is a little Instrument which may he used to deni with 
the mutter of Imitation with u still closer approach to 
rs ullt\ This Is the “unvll,' and It consists of two 
parallel steel tubes of unequal length mounted on a 
mihhII hnse Tto tubes are 1% Incites In diameter, 
and give two notes, one from each tube Here the 
Iruourivll Is Imitated by tin iiiKtrumotil of substunLlully 
the sumo material us the thing Imitated The form, 
though, Is quite different 

How to Imltnto simply and cITectlvily, the numy 
Sounds suggested by u<l1\1IIi>m repretunted In motion 
pl<tare prmmtiitlons. Is u matter of lnterc»st The 
exhibitor knows tlmt, if the vision of the prowling lion 
uin be uccompunled ul critical momentH with a realistic 
roar or two, the audience will Is 1 much totter enter¬ 
tained and thrilled lima If the picture were ullowed 
to | hi km silent I \ The toroine \n held by her enemies, 
but the rescuing hero Is fast nppmm hlng on horse- 
botk If the regular thud, thud of the coming horse 
can to rendered true to reHllt\ then an added satis¬ 
faction will to gl\en to wtuit the eye sees Huilt 
uudlhle iiccompntilnitnts have been successfully used 
uj»on the regular stage, so one need not wonder that 
moving picture jnxqtle are following this lead In fuel, 
wo nmy ex|s*ct it greater development of tto Imitation 
of sounds on tolmlf of tto ‘movies," Iteiuuse such 
sounds are urgently needed to Intensify the effects 
produced Ity tto pictures 

The lmftuttou of definite HouudH—immlnil notes— 
may to put U|icm n scientific basis. In tto nineteenth 
century prolonged Investigation stowed very couclu 
slvely that the quality of a sound, as distinguished 
from 1U pitch and Intensity, Is dejamdent upon tto 
combination of simple sounds which go to iirnke up a 
composite effect A simple sound may to* defined as 
one which cun not to divided Into others. It muy be 
said to have no espeelnl quality The sound produced 
by tto tuning fork muy to c lamed as simple Perhaps 
a musician spedully trained may to able to detect In 
oil ordlimry music nl note not only n predominant 
pitch, hut one or more subordinate ones. Ordinary 
people bear the note ns a unit Nevertholes*, ordinary 
people distinguish quality 

A comet sounds H flat in the ixtnve above middle C 
Tlie ordinary ficrson has ik-rlmpM, no clKHcnlty In 
distinguishing the quality of the note from the note of 
the same pitch tnudo by the violin There are, In both 
cuscs, NUtordlnnto notes which sound simultaneously 
with tto It Hat The qualify of the composite tone 
will deiKMid u|sm what I tone others lire Perhaps tto 
musician s]s*c Inlly trained may succeed In naming 
them, the ordinary iierwui would certainly fail llut, 
It Is lMwsIble to approach tto matter differently, and 
give the ordlnarv liMtcm*r n totter opportunity If, 
Indeed, the generality of iiiuhIciiI Hounds are com 
posltea made up of combinations of simple ones, then 
It should 1 h tKowthle to synthesise simple sounds and 
get tto composite effect Tto II llut on the cornet 
should be producible by a projwr nssciiihlagc of simple 
soundH of various pile lies nml purlmim of various In 
tonslLlcs Ibis Is just about what modern science 
claims 

With so many sounds desired by tto movies, It would 
to Impracticable to produce tto linttullons in this way 
Greater simplicity Is required This Is especially tto 
case whore the sound Is not only composite nt a given 
moment but variable from moment to moment Advan¬ 
tage Is Hceordlugly taken of the drcumstance that It is 
often possible to find a natural material which will 
produce wton vibrated tto composition of simple 
sounds desired In some cases, the variation required 
In a prolonged and vnrvlng note or series of notes may 
to obtainable by iiuitilpuIntUm of a source of sound 
llut these methods of utilising various sound-producing 
materials, while very valuable at times, do not always 
quite equal requirements There Is something defec¬ 
tive here and there In the Imitation. The scientific 
method of putting sounds together might he called In 


at this point and mads to perform the service of deter¬ 
mining Just what is lacking or Just what is overdone. 
The procedure might be somewhat as follows 
The Instrument used to produce the lion's roar may, 
perhaps, not quite do the trick at some portion of the 
rendition The problem here may probably be solved 
by determining Just what combinations of pitches and 
Intensities produce, at this juncture, tto perfect roar 
of tto real Hon. These could then be tabulated Next, 
a detennlnation would to made of the exact components 
of the defective sound, and these listed A comparison 
of the two statements would then disclose the fault, 
imd possibly suggest Its correction. If something add! 
tlonal Is needed—say, a simple sound of such and 
Huch p!t«h—It may be supplied If, however, tto Imi¬ 
tating sound coat ul ns too much, the problem would 
seem more difficult to solve. What I am suggest lug 
is a scientific method of determining why un imitation 
is not quite successful The whole sound may to built 
up by providing tto proper composite of simple sounds, 
or, sometimes more easily, by assembling together 
smaller groups If the variations from Instant to 
Instaut are not difficult to manage, tto whole sound— 
as, iterhaps, a lion’s nmr—may be rendered with moiuq 
fidelity Thus, If the lions rour were scientifically 
Investigated und its components precisely determined 
and set down, one might perhaps see at once that 
certain notes of a pljie organ would give a very good 
rendition Or, the simultaneous utterance of a certain 
note by this instrument of the onhestra, unother certain 
note by that Instrument, and so on 
However, the intones* of aupplylng Instruments 
which nmy to used as sources of Imitative sounds has 
been developing Tto tubular substitute for the unvll 
has ulready been mentioned A metallic sound Is here 
imitated by a metallic sound produced by a similar 
metal The lion’s roar is produced by un Instrument 
on tto market This consists of a shell dosed Ht one 
end and ojten at the other Several hoops surround 
the shell, one of them securing the diaphragm closing 
the one end This diaphragm Is u membranous uffnlr 
It Is set In motion by a string through tto center Tto 
shell Is considerably smaller than an ordinary wooden 
water butket A smaller but somewhat similar affair 
produces u sound Imitative of u dogs tork 
Note now this These animal cries are produced by 
the vibration of animal muterlul similarly to the unvll 
Hounds by the metnl tubes. Our previous dtousslon 
prepares us to underntiind what Is probably a basic fact 
here Tto tones nnd overtones of which tto animal 
membrane Is capable are doubtless slnillur to those 
whh h make up the Hons roar and tto dogs hark All 
that Is noed**d muy to the shells to inclose a body of 
nlr Unit may to set In vibration. A small uffalr of a 
similar diameter, but with the string pussed In nml 
out again through two toles near the middle of tto 
diaphragm to form a closed loop, constitutes hh Instru¬ 
ment with which the h*UHt or the frog nmy to Imitated 
A stick Is passed through I to loop ami tto shell whirled 
round A stenmhout whistle Is reproduced by using 
n kind of triple whistle with the parts differing dls 
<s>rdnntly from one another A clog dance may to 
rendered so far ns sound la concerned by operating 
two long handled mallets as If they were the feet of 
tto dancer A police rattle la really a kind of rattle. 
A wooden arm inny be whirled round the end of a 
short handle held In tto hand, A tongue of wood is 
swured neur tto outer end of the arm and projects 
back to a cog wheel on the end of the handle The 
end of tlie tongue in passing round the cogs, as the 
Instrument Is whirled, produce* a strong rattling noise. 
A steady beat of a horse’s hoofs upon a hard and 
sounding road may to Imitated with a pair of cups 
which are struck, open end' to iq>en end Tto dull, 
hollow-like sound gives the thud thud Another Instru¬ 
ment Imitative of a horse’s hoofs consists of two pads 
or fiat cushions which may be struck by two long sticks. 
A horse galloping over pavement or sod muy have his 
foot falls Imitated by strokes delivered on tto pads. 
Tills same device may he used for a slap In tto face, 
shots made liy rides, nr pistole, surf effects, etc By 
means of a toothed wheel arranged to turn and let a 
tongue fall from tooth to tooth as tto wheel Is rotated, 
the suggestion Is made that a windlass, crane, derrick 
or the like. Is being operated Here, what we have 
Is a partial duplication of some of tto apparatus the 
sound of whose working Is Imitated Another device 


provided with a tongue permits one to imitate tto 
dick click of tto typewriter or telegraph sender A 
self-loading pop-gun enables tto operator to Imitate tto 
popping of champagne cork*. 

It will to noted, perhaps, that In some of tto fore¬ 
going cases the Imitative device Is really more or lass 
a duplication of the thing Imitated, Another example 
is where an automobile born la Imitated by what la 
essentially such a born 

As to the application of such devices as those under 
review, tto moving pictures would seem to offer a wide 
field that has so far only been entered to rf small extent. 
Apparently, we are still to await a successful com¬ 
bination of tto moving picture machine and tto phono¬ 
graph—the talking movies. At the same time, some¬ 
thing less Is possible, and that la a well-developed and 
accurate reproduction of tto proper sounds at all 
points where such sounds would Increase tto realism 
of tto activities visually represented on the screen 
Of course, tto thing might be overdone, especially If tto 
sounds are but cnidely Imitated or are exaggerated too 
muih. A good deal about the movies is already a 
Joke An addition will not help them But an udequAte, 
accurate study of the possibilities might tend to break 
the si tun ce to better effect than the usual rendition 
of music through tto performance. 

Tto phonograph Is the great Imitator of all kinds 
of sounds and It might enter Into competition with tto 
khm ailed “drummers’ traps.” But anything like hang¬ 
ing fire when the sounds are needed would result In 
ridicule Plano, organ or orchestral music, if strictly 
appropriate and reasonably responsive to the changes 
In mood of the story being depicted, Is by no means 
nn ineffectual thing First rate imitative device*— 
that is, high-class drummers’ traps—used nt critical 
moments provide an additional feature tending to 
Intensify Interest. 

Large Diesel Engines 

T HK paper read by Sir James McKeclinle tofore 
the Engineering Conference of the Institution of 
01 v 11 Engineer serves to focus attention on the design 
of large marine Diesel engines of 1,000 b.h.p. per cyl 
imler und upwards. Tho problem Is perhaps not so 
Important a h It Is sometimes thought to be, for no 
fewer than DO jier cent of the ships afloat are equipped 
with machinery of less than 5,500 I h p and a 
standardised twIn-Mtrew Diesel plant of this power Is 
now constructbd by many engine-builders. Neverthe¬ 
less, the question of tlie production of nix-cylinder oil¬ 
engine* developing 0,000 U.h.p„ or even 12,000 bii p„ 
will always attract designers, und Sir James MiKechnle 
gave some details of the largest fllngle-tyUnder unit that 
has been built In Great Britain It was built some 
time ago at Burrow us un experimental two-stroke 
model, with a bore of 90 In und a stroke of 80 In, and 
nwler test a power of 1,042 bh.p wus developed at 141 
rp.ni The fuel conHumptlon was remarkably low, 
Mng under 0 44) lb. per h.hp hour when using the 
Vlrkers system of solid Injection. It wan a single- 
plstou engine with scavenging valves—*u design that 
would not be considered suitable at the present day for 
high tamers since tto opposed piston type nnd the em¬ 
ploy namt of ports instead of valves have come Into 
general favor 

In tills connection It may be noted that by the adop¬ 
tion of opposed pistons much stuAUer cylinder diameters 
can be utilised to give the same Output, for Instance, 
the 4,000 b h p Gamullulnl Fhllagar engine, with four 
cylinders, which Is now under construction, has a 
cylinder diameter of only 26 In and a rotation speed 
of 00 rpm, ugainst 141 rp.ui, of the Vickers engine. 
It Is, Indeed, doubtful whether the double-acting two- 
stroke Diesel engine can be built with smaller cylinder 
diameters than tltose of the opposed piston type of 
equal power, either of the Oamdlalrd Kullagar or Dox- 
ford designs. It Is worth nothing that tto builders of 
the latter type hope shortly to to able to manufacture 
their engines to develop 6,000 lhp (or over 5,000 
b-hp.) in four cylinders. In Germany double-acting 
two-stroke Diesel engines are now being built for Instal¬ 
lation in mercimtlle Ships developing more than 1,000 
h.h.p per cylinder, so that before long some interesting 
developments may be anticipated in oil engines for 
passenger liners. 
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1 Ihf pad. which Imitates tin talfaplnc of boras m sod and pavement. rifle shoottnr Pistol sbaotln*. ritP to the face, and to nr also surf effects and an others that arc done with a and hoard 
ft. The hark of a doc la hart produced by jerkin* the little pad alone the striae, * Tumlnjr this toothad wheel produces such sounds as the action of a windlass, crane, derrick hmvlnc the 
a ash nr. aad fan y b oat suterin* attp 4 Mf-eoeMne pop cun which supplies ths "pop * /or champacne bottles of the screen S. Double hammer for hitting plat* shown below at U 6 Mon roar 
or hear prowl, 7 dot wallets with Jtnetas and flexible handles, ft. Whist Is of ehamrlm* note* to Im ita te ecrrialn birds, t 10 11 It 18 Whistles of various kinds to Imitate barnyard noises and 
Ibfa 14 , ImIL 1ft Pad which Is pulled alone rope to operate skin of bucket that rmduses Uon*s roar 18. Slap stick 17 Rattle far all manner of eon ml*. 18 Hammer for the anvU. 

18, It. H, ftl. BeD plate and one of the hammers. The other hammer appears above, at 5. *8 Whistle that imitates bird calls, and pair of ‘eneoanuts \ which Imitate horss-boof sounds. 24 Imi¬ 

tation c i steam locomotive. £1 “Squawker 1 , which serves lor many pu rp o ses, such as tearing of cloth. SI Locust or fro* 

A coftoetkm of the leading device* employed by the ingenlouN trap drummer* who supply realistic sound* for our motion pictures 
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Reading Between the lines 

Methods of Invisible Writing Employed During the War, and Their Detection 

By Jacquot Boyer 


FTpIIK art of secret eor^ 

1 rcspondeneo under- 
u<>nl Hlnpulnr linpn»\«*- 
incnt (luring the war 
Correspondingly too, (lie 
chemist* ctinnet led 
with the Bureau of 
Judicial ld**ntlty In 
PnrlH to whom the study 
of 1 111 h HuhjiHt wtiH eon 
Aided w*re obliged to 
mnke evnnnlw and as¬ 
siduous rtHuinh in or¬ 
der lo lit to mi* tit 
qunlntcd with the nsluU 
nutliods of concealment 
IinutUid by (lertium 
#i|>l«-H ltul then* 1* renrti 
ivivimtH went c\«n fur- 
(hir by wuv of foiling 
the enemy, for they huo 
cetMletl in devlMlng an 
iilwnhitcly ln\ lolable 
code for the use of our 
own spy 

At tho beginning of 
lioHlllltleM our enemies 
made use of ordinary 
nnd will known Inks In 
writing their despatches. 

Tluir agents made use 
of ull sorts of lolorltA* 
liquids—miiterlalH us commonplace 



Making use of chemical reagents In the deciphering of secret writing, the concealed meesage 
lines of the apparent letter, on application of the appropriate reagent 


appears, between the 


as onion Juice or 
bnum Juice or e\en saliva or urine' It Is commonly 
known that these so-enlled nympathctlc, my/tUnnuM, or 
m attic inks modify the surface of the p*ij*r In a manner 
which Is rather physical than chemical, they are easily 
revealed hv very simple methods—iltlier by placing In 
dilute dyes or coloring mutters muh as ordinary black 
Ink, or by exposure to the vapors of Iodine Tlie method 
In which ull these developers op* rate Is identical, ir, 
they attack those portions of the pui*»r which the writ¬ 
ing has altered phyHlcnlly with more energy than they 
do fhe unaltered portions. 

lint luter on the technique of tlie German spy system 
hecume more aclcntltlc In charat ter und tho b rench com* 
mtCMlons, whose function It wun to censor the mail, 
found that true rftmtail ink * were making tlalr np- 
peurunce Tlie secret text upon the documents seized 
was written with a solution of some them lev t salt, 
either metallic or orgudle und protected against iodine 
and other ordinary developers by the simple method 
of Immersion either in puro water or In wider to which 
hud been added a little 
nmmonlti or a truce of 
liypoflulfitc TVxt treated 
In this nmnner is af 
ft h ted only by certain 
definite reagents or a 
glum group of chemical 
compounds In order to 
get at tho secret In 
volved In such n plm 
of writing the *xi>ert 
chetulHts In (barge *’f 
the matter must npph 
In the proptr 9ttcveMion 
alt af ih o anrtlytlr re 
agents Hut tiny <un 
obtain the desired result 
only after hngtln 
mimlpulaflon nnd at the 
extwnse *»f the neatness 
of the d(K ument On the 
whole, however, inks of 
this sort, coiti|Hised of 
liquids having a 10 pc r 
cent couci ntrntlon of 
fer but precarious pro 
tecUon for secrets. It Is 
perhaps a long mud to 
their unveiling but It Is 
none the less a sure 
one 1 hiring this period 
there wns discovered In 
the baggage of suspected 
Gorman sides soaps con 
talnlng potassium ferro* 


cyanide und toilet waters containing lead acetate, and 
with these ns a clue our laboratories were quickly able 
to decipher auspec ted documents und a number of spies 
suffered condign punishment 

As a result of thin the Ifeutonlc technologists made a 
fresh change in their methods. The liquids designed to 
be used in secret writing were made extremely dilute, 
the concentration In some coses being not more than 
1 /50,000 or e\ cn 1/500,000 In the first samples of these 
new Inks which came under our observation wua de¬ 
tected the presence of organic compounds of silver o# 
the s*m ailed protnrgol type Chemical analysis Is of 
no avail with respect to this sort of Ink, since the metal 
Is protected from ordinary developers, not merely by 
reason of Its extreme dilution, but also by the very 
nature of tlie molecule of which It forms a part. 

The German spies hid these inks In their shoestrings 
or socks, which were Impregnated with a very small 
quant It v of tho substance in question A sock, |pr ex¬ 
ample, containing only a few milligrams of the active 
aulistnnrc needs only to bo soaked In a glasa of water in 



Left! Before tmtmvnt tbs letter appesn M as ordinary kualnwa doemaMt. Bigktt When aim tha (wait twatmwrt tho r<«l i 

appears, between ttw Him of the apparent ooe 

Letter of a spy, seised in coarse of 1 


to jrtold a liquid 
capable of being used •* 
an Invisible Ink. The 
Moper capable of re¬ 
vealing tern written in 
this manner was finally 
discovered by e l ectro- 
chemical methods. 

If infinitesimal Invis¬ 
ible traces of certain 
metals be deposited up¬ 
on the surface of an in¬ 
sulating material— e.g , 
a sheet of paper—and If 
this then be placed In a 
medium containing a 
nascent metal, the latter 
will he deposited by 
means of electrolysis 
upon the previously de¬ 
posited metal traces 
(which are more or lees 
good conductors), and 
will render them visible 
The easiest type of such 
a developer to make ubo 
of Is nascent silver 
(which Is produced 
when silver nitrate and 
a reducing agent are 
placed together) This 
reagent Js effective even 
In the case of script written with such enormously 
dilute solutions as those containing only 1/100,000 of 
tlie active agent, and so fur no substance has been 
found capable of affording protection against this de¬ 
veloper 

But It was not very long after the discovery of this 
ingenious developer that It became known that in spite 
of It German agents were conducting secret corre¬ 
spondence across our territory Just at this time M 
Priolet of the Police Department, who wns la charge 
of the Bureau of Counter-Eapiooage, was notified by 
hla Inspectors that the baggage of certain persons of 
equivocal antecedents contained articles of lingerie, 
esjwcially handkerchiefs, concerning which they be¬ 
trayed exaggerated anxiety 
Accordingly one of these handkerchiefs was seized 
and sent to M Bayle. After three months of pains¬ 
taking research this able chemist Identified not only 
the active substance with which the handkerchief had 
been treated, though the bit of linen contained only 
u fraction of a milligram of the chemical, but what 

was far more Important, 
he discovered the ipe- 
oi/h developer required 
to make it give up Its 
secrets. In this cose a 
catalytic operation Is 
concerned which la so 
exquisitely sensitive as 
to furnish a reaction 
even in the case of solu¬ 
tions so tenuous as to 
contain only 1/100 000- 
000 of the active sub¬ 
stance! The spy needed 
only to dip bis handker¬ 
chief into a glass of wa¬ 
vier to obtain the in visi¬ 
ble Ink he needed. 

Finally, for the safety 
of our own secret corre¬ 
spondence U Boyle In¬ 
vented a apodal process 
communicated to the 
War Department May ft, 
1018, for Its sole use. 
In this method four dif¬ 
ferent reagents must be 
employed and to a given 
order Texts prepared 
by tide method have 
been subjected to scru¬ 
tiny by control Commit¬ 
tees, who have not soe- 
in dldphering 
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Bottling and Labsling Machine for 
Small Seale Operation ' 

iVTTB distinct from the large and 
elaborate bottling equipment found 
buttling establishment* Is the small 
machine shown at the left of the accotu 
ponying Illustration. This machine has 
been invented by a Frenchman who liad 
In mind n small equipment especially In¬ 
tended for the small wine merchant. Ob¬ 
viously* the seme machine can be used 
for bottling other liquids, such as oils, 
medicinal preparations* thin paints* and 
so on 

la brief, this filling machine depends on 
the fact that liquids always seek their 
own level, and on the use of the siphon 
The wine or other liquid to be bottled la 
placed In the top container* from which 
U flows down by gravity Into a large basin 
centrally located. Leading from this basin 
are a number of radially arranged ktpbona* 
the free end of each siphon being placed 
In the neck of a bottle, as nltown Tito 
various bottles* it wifi be noted* are 
placed on Individual stands that can be 
adjusted to any height. In this manner 
the bottles can be so arranged that they 
trill All to any desired height automatically* since the 
siphon will stop delivering when the level of the cen¬ 
tral basin Is attained. In this manner the operator 
dan place the bottles one by one on the stands* and 
swing the machine around so as to remove the filled 
bottles and put empty ones 
In their place In a continu¬ 
ous operation 
Hie second machine shown 
in the Illustration Is a label 
log machine. Labels are au¬ 
tomatically picked up by an 
arrangement of rollers, giv¬ 
en a layer of mucilage* and 
firmly and neatly applied on 
a bottle* can or other form 
of container The machine 
Is hand driven, and the ar¬ 
rangement of rollers Is such 
that any rise or shape of 
container dm be taken care 
of by simple adjustments. 

Applying Electricity to 
theMetal-Melting 
Pot 

E lhotuicallt- 
heated metnl - melting 
pots are a decided Improve¬ 
ment over gas and gasoline 
heated pots not only on ac¬ 
count of their cleanliness, 
elimination of open flame 
and other obvious features, 
hut also because they are more efficient and much more 
readily controlled In the electrically heated pot* the 
heat la generated and applied where needed Work 
rooms are not overheated due to waste heat, the ulr Is 
not vitiated. ElectrlcHlIy-heated pots, furthermore, 
effect a big saving In time and labor The 
metal Is kept at exactly the right 
temperature, and the pot does away with 
the dangerous and unsatisfactory practice 
of carrying swull quantities of hot metal 
around In a ladle or bucket The equip¬ 
ment can be installed wherever electric 
current Is available* 

Typical of the present electrical melting 
pots Is the type shown In the accompany 
Ing illustration This type Is designed to 
melt down and maintain at the proper 
temperature all soft metals such as leads, 
tin* solder, babbitt, and so on Pots of this 
type are limited to a maximum tempera¬ 
ture of DfiO degrees Fahrenheit 
The first pot shown Is made In 10 and 
25 pound sixes, with a maximum content 
temperature of 440 degrees. Having cur¬ 
rant requirements well within tUe rating 
of an ordinary lighting circuit* these two 
sixes can be used in any room where there 
is an electric light socket The pot as¬ 
sists of two containers, made of strong 
sheet metal, placed one within the other. 

The ample space between the containers la 
provided with a packing of bent insulation 
whkh prevents loss of heat through radla- 
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tlon The heat units are welded to the bottom of the 
Inner container Four foot of cord and a snap switch 
are provided for manual operation, or automatic control 
may be substituted. 

The hench type of pil Is practically the name as the 



Small bench type and 100-pound type of electrically heated metal-melting pots for shop use 


smaller {tortuble pots* except that the heater units are 
lira Hut, seamless steel type* and are immersed directly 
In the metal* with the lead arm coming out o'er the 
rim of the pot With thl* construction all of tlie heat 
generated Is transmitted directly to the metal, which Is 



OwMAMMAItoM 


88 

melted down with extreme expedition. 

The automatic control equipment con 
sluts of a d>namk thermometer and a 
suitable control panel The bulb of the 
thermometer Is Immersed In the metal and 
the oj>eratlng coll, acting through the con¬ 
trol juinel nuloinnth ally ojicnH or closes 
the heating circuit as the metul temper¬ 
ature rises or rails the very few degrees 
neewtsarj to uctimte the coll contutl lever. 

Standard Radio Wavemetcr 

T HE Radio Section of the Bureau of 
Standards tents for government agen¬ 
cies* commercial and university laborato¬ 
ries, and others, a great variety of radio 
material* esisxlnlly wnvemeters. hot only 
In connection with radio communication* 
hut also In a wide and growing field of 
electrical research then Is an Insistent 
demand for accurate measurement of the 
wave length or frequent> of rapidly alter¬ 
nating currents. In the standard wave- 
meter most recently designed by the Bu¬ 
reau* careful attention hns been given to 
the electrical and mechanical considera¬ 
tions whh It make for accuracy* especially 
rigidity of construction and precision of 
set and reading This wavemoter* when 
calibrated* will be capable of measuring wave lengths 
from 65 to 85 000 meters, or In terms of frequency from 
3500 to 4,000,000 c\ cles per second. 

A typewritten, description of this wnvemeter has been 
prejtared and is available for distribution to Interested 
jierson** who may apply to 
the tiurcuu 

Weights Constructed off 
Magnetic Material 

A FFW months ago In in- 
vnUlgntlng three | in 
ported sc ts of unnlv fl< rtl 
weights IL wits found that 
tin* weights from 5 to 05 of 
a gram wen* made of a de¬ 
cidedly magnetic material. 
During the joist month n sim¬ 
ilar set* several years old, 
was likewise found to have 
magnetic weights which 
caused grenl Irregularities 
when nn uttempt to calibrate 
them was irut<ie Weight* of 
this character can be readily 
detected l>> using a small 
magnet and It is well for 
pure barters of analytical 
weights to he on their guard 
against them ns under some 
circumstances serious errors 
may be till reduced by using 
such weights; 

Seeing Old Paintings as They Were 
Originally Painted 

T llLRE hns long existed the belief that the darken¬ 
ing of pigments which occurs In the course of hun¬ 
dreds of purs enhances Iho heaut>* and therefore the 
vulut of old ami rare nil jwlntlngs. 
However, It lias renmlned for a French 
scIcntlHt, M Pierre ljuobert* to reveal any 
old oil pulntlng In Its original colors so 
that n comparison of the original rolor 
x a lues and these bestowed ujion the t im- 
\ub by the lapse of years muj be made 
l'lrst of all* M Lanriiert Illuminates the 
old oil painting by means of u powerful 
arc or gmc-lUled incandescent lamp and a 
novel optical system The rajs from (lie 
lllumlnant are passed through u condenser 
followed by a lens and a polarising device 
known us the Nieol prism, and ugaln a 
lens whkh spreads or diverges the rajs, 
so uh to llluinltiule the entire urea of the 
painting The observer* looking through 
the Mml prism, immlpiilmeH the prism 
until he finds a position In which super¬ 
il* lal reflections are entire l> suppressed. 
It Is said thut old dull pictures then be¬ 
come quite distinct (he colors are Intemfl- 
fled, and details that have long been lost 
to the naked o>e are revealed In their 
original form Antde from Its pure art 
value the Instrument should be of great 
use in detecting forgeries on which the 
marks of age have been artificially laid. 
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Design Patents 

What They Are, and the Rules Governing Recovery for Infringement of Them 
By T. Hart Anderson of dse New York Bar 


P ATENTS for de*iKn« nccure to the owners thereof 
the right to exclude all others from manufacturing, 
using and selling nrttrkx of manufacture embodying 
un Infringing design Thus the owner of ti design patent 
la entitled to un Injunction to restruln not oply the nn 
authorised um mi fort un* of urtlcleu embodying an In¬ 
fringing design, hut ulno ihe unauthorised use nnd the 
unauthorized Halt of such articles of rmmuftu tun*. In 
addition to this injunctive relief the owner of a design 
patent which Iiuh Injen Infringed la entitled to recover 
from one who Iiiim munufactured nnd sold articles of 
manufacture einbodjlng un Infringing dexign, all the 
protlts which have accrued from stub manufacture and 
sale, and If there la* no xudt profits, or tlie amount 
thereof In lean than would lm\c been made by the owner 
of the patent had he sold the Name number of nrtlcles, 
then he may recover u sum equaling wlmt lie would have 
made under the asHumptlon that he would have manu¬ 
factured und Hold Much articles If the infringer hud not 
done so Of course the right In recover prcsupixiaes the 
validity of the design patent and that the owner there¬ 
of 1ms gl\en notice of his patent by affixing to the 
srtlclcM of manufacture embodying the deMign tlio word 
“Patented,’ together with the date of the patent, or 
has given mtuul notice tn the Infringer, In which latter 
case at the trlHl lie musL not only pro\e such notice but 
must further prove that nft*r tho ruript of suth notice 
the infrittper continual hU infrinfling acts Damages 
cun only be recovered wlunt tho statutory notice has 
been glvpn (It S Her 4 f HK>) 

The law relating to design patents contains a provi¬ 
sion K|KHif>lng a minimum stun which may be recovered 
for the Infringement thereof This Is contained la the 
Act of Februarj 4, 1887, wliUh reads us follows 
“Act of fcobruary 4, 1887 
“He It enacted, etc Hint hereafter, 
during the term of let urn pntentH for a 
design, It shall be unlawful for nn\ j**r- 
wn other than the owner of wild letters 
patent without the license of such owner, 
to apph the design seruml by such let 
tors patent, or unv colorable Imitation 
thereof tn uny article of munufiuture for 
the purpose of Kale or to mil or expose 
for sale anv aril* le of manufacture to 
which such design or colorable Imitation 
ahull, without tlu license of the owner 
ha\e been npplled, knowing that the same 
bus been so uppUccl Am person \lolat 
ing the provisions, or eltlur of them, of 
this net lion shall bo liable In the amount 
of two hundred and fifty dollars and lu 
case the total profit made by him from the manufacture 
or sole as aforesaid, of the urthlo or urlhliM to which 
tlie design, or colorable hullulion thereof has 1**en ap¬ 
plied exceeds tho sum of two hundred aud fifty dollars, 
he shall be further lluhle for the excess of such profit 
over nnd aho\o the sum of two hundred and fifty dol 
lars, and the full amount of such liability may bo re¬ 
covered by the owner of the loiters patent, to his own 
use, In any tin nil court of the l nlted States having 
Jurisdiction of the parties, either by action at law or 
upon a IU1I In equity for un lnjumtlon to restrain siuh 
Infringement" 

It will Ik* no led that It Is unlawful for anyone, other 
than the owner, without the license of the owner, to 
apply the design to an hhIlI© of manufacture for the 
purpose of sale or to sell or exisise for Mile such an 
article knowing that tlie design has been so applied 
It Is further provided In this section that anyone violat¬ 
ing these provisions shall Is* liable In the sum of 9250, 
or If the total profit urising from such infringing nets 
exceeds the sum of $200, he shall be liable for the excess 
over and aboie that sum 

How shall a dealer know that a putented design has 
lawn applied to an article of manufacture "trffftoitf the 
license of such oimc^'t Obviously, in the case of on 
Infringing manufacturer more knowledge of ihe exist¬ 
ence of the patent of unother Is sufficient, for If be 
knows of the existent of the patent and he does not 
have the lleemu of the owner of that patent, he knows 
that he 1m manufacturing for the purpose of sale an 
Infringing article, to whlih the design has been applied 
without the consent of the owiier of the indent an that 
no for as tlie manufacturer Is concerned It Is only neces¬ 
sary to proxe that the owner of the intent has given to 
the Infringing manufacturer statutory notice hs herein- 
before set forth Yt Is not necessary to prove that ho 


has no license, If he has a license It Is for him to prove 
the fuct 

But how about n retailer? Ho may know of the 
existence of the intent from the statutory notice applied 
by the owner to the articles which the owner makes and 
sells, hut how can a dealer possibly know unless specifi¬ 
cally advised that articles of manufacture offered to 
him by other manufacturers embodying the same design 
have had the patented design applied thereto without 
the license of the owner of tho patent? Itetailers are 
offered the same article by different manufacturers. 
They nre not supposed to Inquire when they are solicited 
to purchase articles for resale whether such articles 
are i« ten ted or not, or whether any particular design 
has been upplted thereto with the license of the owner 
of u design patent A retailer, therefore, who sells or 
offers for sale arth 1 cm of manufacture to which has 
been applied nn Infringing design tk not liable for the 
penalty of 92TiO unless it U proved that he knew of the 
patent, and also that before he offered the same for 
sale or Mold the same lie knew that tlie design had Iteen 
applied to such arthlcM without ihe license of the owner 
of the putent ThU docH not mean, however, that he Is 
not lluhle at all, for If he has sold an Infringing article 
he muy he sued under proper conditions precedent, such 
as notice of the patent for the purpose of recovering 
the profit which he bus mude by the sale of the Infring¬ 
ing articles which may or nmy not exceed the sum of 
9250, hut the owner of the (>atent has no right to de¬ 
mand the ipenalty In the absence of proof of knowledge 
on the part of the retullcr Iwfore he sold the article, not 
only that the design Is patented, but that It haw twen 
applied to such article without the ticense of the owner 
of the patent Should n retailer get notice that an 
urtklc offered for sale and sold by him constitutes an 


Inf ring* ment of n design putent It will lie sufficient for 
him in order to avoid the imyment of the penalty of 
$250 to at once take the Infringing article off sale and 
to notify tlie owner of the patent of that fuct If after 
the receipt of Much notice ho makes a sale of an Infring¬ 
ing article, even of n single specimen, or offers the same 
for sale ho will be lluhle for the penalty 

Tills question came up and was decided by tho Circuit 
Court of ApjiotUs for the Third Circuit, In a ver\ able 
opinhm written by Judge Acheeno In the case of OJmbel 
vs. Hogg, 07 Pod Rep, page 701, wherein the court 
states 

1 lly the plain terms of the statute, the penalty is in¬ 
curred by the seller of an article to which a patented 
design has been applied without license, only where he 
sells ‘knowing that the same has been so applied.' The 
statutory punishment Is for infringing knowingly 
Clearly it was not Intended to subject to a penalty a 
vendor acting tn good faith and selling In entire Igno¬ 
rance of any Infringement perpetrated by the manufac¬ 
turer For the lntltctlon of the penalty the statute 
contemplates and requires knowledge by the seller of 
the unauthorised use of the design by the manufacturer 
Such knowledge Is not tn be Imputed to the seller from 
the ‘notice to the public 1 by the marking required of 
the patentee by Beet Inn 4000 of the Revised Statutes." 

In the same derision It was held that such notice was 
sufficient against the manufacturer who applied the 
design because be must know, if be knew of the patent, 
that he did not have a license thereunder The court 
further stated in that derision 

“But the public notice by marking, under Section 4000, 
gives no information whatever to a seller of an Infringe¬ 
ment committed by the manufacturer, and that sfectlon 
has no such purpose." 

There has been a campaign In recent years, particu¬ 


larly In the lighting fixture trade, whereby certain 
owners of design patents have proceeded against manu¬ 
facturers of Infringing articles, and when they have 
been so fortunate as to have had their patents sustained 
against the manufacturers they thereafter proceed 
against retailers who have sold articles purchased from 
such manufacturers, and such retailers have been led 
to believe that the owner of the intent Is also entitled 
to collect the penalty of 9250 from the retailer who 
offers for sale and sells such Infringing articles, and in 
many Instances—sometimes where the retailers have 
sold only two or three specimens of the infringing 
articles—they have been Induced to pay this $200 rather 
than stand the expense of a suit In All such cases the 
owner of the patent was not entitled to recover the 
penalty unless he could show that the retailer not only 
knew of the patent, but also knew when he offered the 
Infringing articles for sale and sold the same that the 
design had been applied thereto without the license of 
the owner of the patent It Is believed that in many of 
these cases the retailers have been absolutely without 
this knowledge* They may have known of the patent, 
but It In doubtful whether they knew or took tlie trouble 
to And out—nml they are not obliged to take the trouble 
to find out-—that tbe design had been applied to such 
articles without the license of the owner of tbe patent 
In no event can the owner of a design patent recover 
the penalty of $250 from a dealer unless In addition to 
the notice of the patent the dealer la notified that the 
design has been applied thereto without the license of 
tbe owner of the patent, and after the receipt of such 
a notice offers for sale or sells such Infringing articles. 
In order to render a dealer lluhle for the penalty the 
notice must be specific—not only that tlie design is 
patented, but that those articles offered for sale by him 
have had the design applied thereto with¬ 
out the license of the owner of the patent 
If after the receipt of such a notice the 
dealer at once ceases the sale of sue h In¬ 
fringing «Hl< lew lie run not be held liable 
for the penalty Design patents should be 
respected quite as much ns structural pat¬ 
ents, und when one has knowingly in¬ 
fringed be should be mude to answer to 
the owner, but the penalty Is only In¬ 
curred under the circumstances here noted. 

Facta of Importance in Regard to 
Relief of Eye Fatigue in Industry 

N8UFFICIKNT illumination represents 
on abuse of the ejes, and a careful 
regulation of the Illumination In our fac¬ 
tories, offices, homes, etc should be observed In order 
to support our eyes In their functioning says Electrical 
Kerttw How can this best be accomplished? The 
answer must he “Study Duyltght Effect" 

Tlie following specific points are cited (1) Dark 
comers should be Illuminated with diffused Indirect 
light of sufficient Intensity to prevent excess of con¬ 
trast of all lllumlnuted objects in areas surrounding 
them (2) The eyes should not be excised to direct 
light sources of any kind (7) The excess of the yellow* 
light from most of our artificial light sources should 
be neutralised by blue filters of suitable tint In order 
to appruuch daylight color It Is not necessary to ob¬ 
tain absolute standard da> light quality as determined 
spectroscopically, since our light sense overcomes a con¬ 
siderable variation of color combinations In the light 
source without experiencing fatigue, (4) When work 
is to be done on bright light-re flee ting surfaces the 
Illumination should be as much os possible of a graxing 
Incident so that tbe light rays may not reflect direct 
Into the eyes of the worker ( r >) Cheerful surroundings, 
well illuminated, odd a great deul to the comfort of the 
Individual—remember that seeing Is a nerve actlmu 
(6) Attractive soft color achemea of variety In work¬ 
rooms will prove to be refreshing to the eye, monotony 
In color should be avoided. (T) Neither red walls nor 
pure white walls are Inviting, tbe former tend to 
fatigue, the latter glare and tire the eye Neutral gray 
as a base color Is restful to our eyes, while bright mul¬ 
tiple color effects are exciting. (8) Fine detail work 
does not demand brilliant Illumination, a soft velvety 
light of moderate Intensity will prove fur more satis¬ 
factory in order to prevent eye fatigue For extremely 
fine detail work optical appliances should be made use 
of in order to magnify tbe Images of such objects on 
tbe retina, Illumination alone will not suffice. 


7 'HERE appear i to be a good deal of doubt and muumfentonding 
in the mind of tnventors as to just vhat ground u covered bp a design 
patent At the same time tl is not altogether clear to the retail mer¬ 
chant just xv hat protection he has against penalties for umntenttmal and 
unknowing in/rmgement of a design patent it u to clarify this matter that 
ire have asked Mr Anderson to prepare the article that appears on thu 
page We believe he makes it entirely clear that a design patent ts on 
substantially the same footing as a patent of the more usual variety , ivhtle 
at the same ttme the innocent third party to an in/rmgem«ni is amply 
protected —The Editor 
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Recent Discovery in Greek Lands 

A Sketch of the Principal Excavations and Discoveries of the Last Fifty Yeats 


P KOFKSROU F H MARSHAL!* of Illrkheck College, 
Upndon, Iijih mmtly given iw u work of little more 
timn nm> hundred ixtgits whh h nil) undoubtedly a|>peal 
to the general reader Nearly everyone wants to know 
someth 111 k of the progre»w of discovery in Greece and 
Greek lands, nml through the wurteay of the Cambridge 
University Prww wi lm\e liecn enabled to use some of 
lho picture* from l*mfe»wor Marshall e book 
The explorations since 1870, In chronological order, 
naturally full Into woll-de- 
flned geographical groups. 

The first group, Northern 
Greece, begins In 1871 anti 
Include* the quarter of 
Atfiens near the Dlplon gate 
Those excavations were car 
rled on for twenty >ears 
Tho rot im I mi belong to the 
later prehistoric period, or 
about 1000-700 D O In 
1871-4 tho world was startled 
because of the striking beau 
ty of the finds at Tunugni, 
where on unrivalled series 
of term-eoUa statuettes wus 
found, for t he most pa rt 
women In their picturesque 
costumes. Systematic exca 
vutlons of the tombs showed 
that the graves were of sev¬ 
eral forms Sometimes nnk 
hewn, Konietlnies Imllt up of 
stone slabs the dead wt*re 
frequently burled In sarcoph 
ugl. In which tlie figurine* 
were found with other ol>- 
Jocts. Home of tlto statu 
ettes were archaic, but the 
hulk are of the fourth een 
tury II C In 1875 we Imve 
excavations at Dodonn, and 
In 1892 tlie Delphi sanctuary 
in the nortliern part of 
Greece both devoted to ora 
clca. From 1880 lo ISfWl, Dr 
Henry Sohllcinami carried ou 
excavations at Oreltomenos, 
and discovered In the latter 
your a remarkable beehive 
tomb Iletween 1882 and 
1887 the Greek Archaeological 
Society completely cleared 
the temple site at Khusls, 
the grent center of the my li¬ 
ter le* of Demoter and Per- 
Mqtlsme These excavations 
have given us some < xtreme- 
1y valuable rt mains A 
sum tuory omde of minor 
Importance was that of Am 
phlnrnos which lies among 
hills neur Ornpna, It was ex 
cuwited between 1884 and 
1887 PHrt of the temple 
ptun, u long colonnade In 
which iMitlent* probably slept 
when awaiting the dream- 
rex elutions, and n small 
theater wero uncovered 
Some of tho most impor¬ 
tant excavations ever nmde 
on the mainland of Greece 
were those of 1884 upon the 
Acropolis of Athens. Tlie 
excavations were lieguu at 
the Propyhieu and continued 
round the Acropolis, result¬ 
ing In the discovery of a 
very early 4 Ye^al^rtc ,, wall 
To the south of the Brcch 
llioum the remains of nn 
early sixth-century temple, 
the "nokatompedon," or 
temple one hundred feet In 
length, came to light Very 
Important sculptures In soft 
stone belonging to this early 
temple were found, these 
were originally colored, a 
device which would go far 


to conceal defects In the stone. Another sanctuary 
site was excavated on a three-peaked mountain of 
Bcootla at Prolos In 1883-6. Inscriptions throw light 
on the worship of Apollo Ptofoa. The temple had the 
right of asylum, and tliere was also an oracle at¬ 
tached to it 

In Ihcotlo, four miles to the west of Thebes, the 
temple of tlie Kubelrl was excavated liy the Germans 
In 1887-8 The temple, though several times rm>n- 


st rooted, was in existence from early Greek to Roman 
times. It is of peculiar structure, having four Internal 
divisions instead of the normal three. The Kabetri 
seem to have been deities of a subterranean character, 
half goblins, whose worship flourished in the Island of 
Bamothrace as well as In Borotla. At Thebee they are 
found In the relationship of father and son, as may be 
Judged from the objects excavated from the temple. 
The potsherds frequently show grotesque scenes and 
parodies, white several votive 
objects, such as bells, wheels, 
figures of bulls, and terra¬ 
cotta models of tops, are In¬ 
scribed with dedications to 
the two deities. 

The most famous oracle of 
Greece was at Delphi, situ¬ 
ated amid rugged mountain 
scenery in Pbokls. Various 
preliminary excavations were 
carried out In 1840, 1800-1, 
1880-7, but the main excava¬ 
tions were conducted by the 
* ranch School under M. Ho* 
inolle from 1892 to 1908. We 
first tutor the sacred pre¬ 
cinct at the southeastern 
corner of the sacred way 
ITere on cither side were the 
various offerings made by 
the different states, such as 
the bronse bull dedicated by 
the Gnrcyraons, and the 38 
bronse statues erected by 
the Spartans in commemo¬ 
ration of their victory at 
JKgrwpotJiml Next came the 
various “treasuries,** small 
shrines dedicated by tlie va¬ 
rious cities of the Greek 
world Moat of these treas¬ 
uries are situated near the 
bend of the sacred way to¬ 
ward tlie north 
Strabo attributes the great¬ 
ness of Delphi to these treas¬ 
uries “which peoples and 
kings founded, and Into 
which they placed their ded¬ 
icated wealth, and the works 
of the greatest artists." True 
to this description, the treas¬ 
ure houses have furnished 
some Intereating sculptures. 
That of the Slkyonlans, 
built about 680 R 0* has a 
score of metopes, the sub¬ 
jects of wltlch are Identified 
by Inscriptions—Etaropa car¬ 
ried off by the bull, Hello on 
the ram, tho hunt of the 
Kalydonfan boar, etc The 
most striking series Js, how¬ 
ever, that furnished by the 
treasury of the Kntdlans, 
built about 510 B C„ the 
facade of which, m restored 
In the Museum of Delphi, Is 
shown on p 37 The friese 
represents on the left an as¬ 
sembly of the gods, on the 
right a combat between the 
Homeric heroes and Almas 
on the Trojan side and Mo¬ 
nel aos and Mery on on the 
Greek side. They are fight¬ 
ing over the body of Rupbor- 
bos. In the pediment or tri¬ 
angular gable Is a group 
representing the legends 17 
struggle of Apollo and Hera- 
kleg tor the Delphian tripod. 
The foreground in the Illus¬ 
tration la occupied by the 
colossal figure of a seated 
sphinx, probably an offering 
of tbe Naxtans made in the 
first half of the sixth cen¬ 
tury, B. a It originally 
stood on a oolunm South of 



Map showing the principal sites of discoveries in Greek lands, after Marshall 



Theater at Pergawm, seen from the berth 
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the retaining wall of the temple of Apollo, The re* 
of tbu 


mains of this famous temple of Apollo, in which the 
pythf* gave the Insured oracles of the god, are scanty, 
|br It was much rifled for building material In the 
Middle Ages. 

Excavations were made In 1807-1000 at Thermos, In 
1800 at Megan* In 1901 at ABgina and 1007*8 at Rhlt- 
sona 

Having now finished with Northern Greece, we come 
to the long list of explorations in the Prioponnesos. 
The work of the greatest Interest Is undoubtedly that 
at Mycewe (1874*8) and Olympia (1875-8) Tl» center 
of Myceuftan civilisation seems clearly to have been 
Myoetue* famed In the Homeric poems as the home of 
Agamemnon, who led the great exi»edition against Troy, 
and famed, too, for Its 
wealth In gold- Mycone Is 
situated on Mils which rise 
from the Argtve Plain, some 
nine miles from the sea. It 
consists of two distinct parts 
—a high town, or acropolis, 
and a lower town. The acrop¬ 
olis, which Is the older part 
of the city, was first exca¬ 
vated by Dr Sdtllemann in 
1870. Beneath the acropolis 
to the west and southwest 
lies the lower city of Myce- 
me. Here an area of some 
1000 by 275 yards was en¬ 
closed within walls. The 
most Important remains of 
this dty are the “beehive" 
tombs, two of which have 
been found within the walls 
of the lower town, five out¬ 
side. 

Olympia was the great 
center of Greek athletic life 
tn Blis in the Petoponnese, a 
site famous for many rea¬ 
sons, but perhaps not least 
as supplying the theme of 
many of Pindar's moat ma¬ 
jestic odes. The sacred pre¬ 
cinct, or Altls, which lies In 
a broad plain between the 
rivers Oladeus and Alpheus, 
was excavated by tbs Ger¬ 
man Government between 
1875 and 1881, although the 
Temple of Zeus had pre¬ 
viously been explored by a 
French expedition In 1829. 

Other excavations were 
carried on from 1880 to 1000 
In chronological order, as 
follows Tegea, Bpldauroe, 

Tlryns, Martinet, Lykosurs, 

Vaphio, Megalopolis, Argos, 

Corinth and Sparta. The 
author describes each site 
and what was found there in 
detail The most interesting 
discoveries, perhaps, In this 
list were those at Argos, 

1892, carried out by the 
American School and the 
older excavations of Tlryns, 
so famous In Homeric 
imoius 

We find that very impor¬ 
tant light has been thrown 
on ancient Oorinth by the 
American excavations begun 
Id 1806 by their school at 
Athens, and continued In 
succeeding years. Perhaps 
the most interesting discov¬ 
ery Is that of the famous fountain of Pdrene, which an 
ancient traveler, Pausaiilas, In the second century, after 
Christ, described. In 1808 the facade of this SMng 
was discovered, and the different stages of Its building 
can be traced from the first simple grottoes, with cross 
walls to support the roof, to the elaborately veuecrcd 
facade of Bomsn times, which has In front of the 
grottoes arches decorated with I>orio and Ionic half- 
Cotaams, 

Leaving the mainland our author deals with the dis¬ 
coveries of extraordinary interest made in the Islands, 
particularly Delos, Melos, Crete, and Cyprus. He deals 
also with the discoveries in Asia Minor at Ephesus, 
Troy, Pargmmoo, Priene. Miletus and gardes, as well 
t places tn Syria and Egypt, such as fltdon, Naukratls 
The excavations of Troy by Dm. 


BehUemaxm and Dflrpfeld are too well known to do 
more than refer to The excavations at Perga mon are 
less well known. TMh <lty has been compared In Its 
geiHtrul situation with hdinburgh The acropolis, which 
rises nearly a thousand feel, corresponds to Edinburgh 
Castle, tl*e Hellenist!* town at Its foot to the Mediaeval 
part of tho Scottish eaidtal, and the Koman city nu the 
outskirts to Edinburgh New Town The excavation of 
the amqMdlH was begun hy the OenuanH In 1878, and 
the ttr»t and most striking discovery wns thut of the 
sculptured Blubs of the CIreut Altar of Zeus Another 
structure belonging to this dty, the theater, presents 
a reinurkuble apiieuram-e when viewed from uhove, and 
is a good Instance of tlu way tn which the Greeks took 
advantage of u natural slope for theater construction 



Naxian sphinx, and restored facade of the Kukttaa treasury at Delphi 


The location of the \urtou« sites will be readily found 
from tlie excellent map which accompanies Prof Mar¬ 
shall’s book He arrange* hU facts as to discoveries In 
cliapters dealing with the great periods—the earlier 
prehistoric, the later prehistoric, the earlier historic and 
the later historic period There are also chapters on 
temple sites, and mow* Isolated discoveries. There is 
also a select bibliography which covers the ground 
admirably and a chronni*>glcil list of excavations which 
we have used us a guide for our all too brief notice, 
using It to burk back to Prof. Marshall's text The 
book give* lu condensed form what the average reader 
wants to know with all the unnecessary details elim¬ 
inated. Other books ou archeology so admirably 

abridged In the treatment of Intermina b le-- 

tlals would be very wclctone. 


The Strength of Papers 

I N a new publication of the Bureau of Standards, 
Techuologltul Puptr No 1W, entitled, “A Prelimin¬ 
ary Study of Tearing Instrument*—'Tearing Test 
Methods for Paper Testing ’ n study is made of the 
relative effect of different sIech of tost samples mi the 
tearing strength of pni*er Data are presented to show 
Hint the larger the tost suinplcx the greater uro the 
value* of tearing strength Tlu.ru Is ulso taken up a 
study of two Ih>ch of tearing Instruments on the 
mar Wot The degree of noon racy of each Instrument Is 
determined, and the errors are plottin) In the form of 
curves. In the com 1 unions, the good and lmd qualities 
of lliese Instruments are discussed at length 
Tldn publication 1 b now ready for distribution and 
nn>nno Interested iiiuy ob¬ 
tain a copy by addressing a 
request to the Bureau of 
Standards until the free 
slock Is ixluiusted. 

The Mount Everest 
Reconnaissance 

O FFICIAL accounts havn 
oouio 11 1 rough of the 
JulyAugusl ui ttvltlcn of Ibo 
nrienllsis Investing Nutures 
mightiest fortress In tile 
hope of taking 11 hv esca¬ 
lade A month whs spent In 
trying the northern und 
western approaches only to 
end In the cunvh lion tlmt 
both fneos present in*uper- 
able tflllhultles to un\ mate¬ 
rial advance The south sldo 
also presented only unclliub 
able pmiphvs, and the re¬ 
maining hopes centered on 
the east and northeast faces. 
Breaking camp at Tlngri, 
the udvontun rs lmd In 
crossing a spur from Chhoe- 
buk to Hehu, a iimgnltWtit 
vliw of the northern face of 
Everest almost on* In led by 
great hands of perpend I i*u- 
Iar hluek rock that seem nb* 
Holulely unmnlahle Press- 
ing fnrw a rd sotm fine scen¬ 
ery was opened up with a 
background < if gluctuted 
peaks 23,000 to 24,000 feet 
high Two miles down the 
Anin valley one of Ever¬ 
est s big glacier streams 
was encountered Here, tm 
an olil river termce, tlie new 
base camp wns pitched at 
more than 12,000 feet Col 
Howard Bury gives piquant 
thumli-nnil nketc lies of a 
neighboring high level valley 
with 14 lakes varying from 
hlnck-green to turquoise 
btue, the ground was rar- 
peted wl I h many varieties 
of gentians, with embossed 
designs In rhododendrons 
and deep-claret meeonopses. 

On August 2nd Messrs. 
Bulks k and Mullory started 
to explore the eastern up- 
prnHthes, up to this time 
photogmphh survc> s und 
maim had l*x*n made cover¬ 
ing more than 0000 square 
miles of now count r> The 
explorers wen* striking for 
a valley that upimrenth lei! 
direct to Everest they paw**! pnwiierous villages and 
monasteries thut scanned n majestic panorama from 
Laugmula. (18,000 feet) Four thousand feet below 
them lay three giant glaciers, one of whi* h came from 
Everest TVscemllng, they pushed forward In the face 
of great dltUcultles, usecn<ling again, thij found them¬ 
selves <tn a Hpur immediately opposite M* Everest the 
air filled with the thunder of falling h*» as huge masses 
broke away from Ihc suspended glmlers and plunged 
Into the Kungshung glacier below The climbers were 
attempting to dim-over into whlth of two valievs Uk, 
glaciers came down As to the main Issue the disap¬ 
pointing conclusion was remhed tlmt the enstera face 
of Everest afforded no ponrihle means of reaching the 
summit The return Journey, by another route, led 
across the Field of Marigolds, opposite Makalu peaks. 
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A Garbage Crisis 

Must We Solve Anew the Problem of the Disposition of Domestic Wastes? 

By Harry A. Mount 


O il, for ft Mraipa of the Garbage Can! For forty 
years engltuHrn Jn this country have been leading 
certain industries and our municipalities toward a 
Promised I4tiid f litre garlmge and almllur materials 
would f*emte to lie merely wutttctt that must N> <11 him wed 
of at lurM exiiense, but would be made to yield \alu 
ubU products width would imy for thetr disposal, or 
might eun show u balance on the profit side of the 
ledger 

Now It apjiears that what wo thought wns the Prom¬ 
ised hand just ii head wus pcrlmiM only a 
mirage for an economh eimdttlon has 
a risen which apparently makes the plan 
lin|HWslhl< of unccesH uml ull of the prog 
resft of nearly n half a rantnry along Uds 
line may lie wI(h*<! out Where Is the 
iiihu, nr whero la the itlon, that can hu\p 
the $7,500,000 Invented In garbage re<!iu 
lion plants at 111 operating, which embody 
the tiest thought American engineers 
could offer to those confronted with a 
problem of garbage dlsjioHul? 

In brief, the prewnt-dny system of gar 
Imge reduction (the only system which 
seeks to turu to in'oimmUnl urn* the con¬ 
stituents of gurbuge) is founded on the 
thought thut some of the contents of 
gurlmge are valuable Destroy this value 
and the wlmle system fulls. That Is 
what has hapiwned. 

Garbage ought to be regarded as a 
liability And not un asset The problem 
primarily is to be rid of the gurbuge as 
cheaply as possible in an Inoffensive num 
ner Normully the reduction process meets 
these requirements perfectly, und, as well, 
salvages the useful material present 
The principal muter la I salvageable from 
garbage Is grenw I*or the ten *enrs prior to the 
war this grease found n ready market among soap 
and candle makers Th« \ti\w of garbage grease 
reached a peak during tlie War and it seemed as If 
the success of the mlieme was eertnln Hut since 
the signing of ilie armistice this country has been 
flooded with millions of (kiuikIh of oils from the Orient, 
und tullow from Houih Amerlra, produced in tliese 
count rU*H ao cheaply thut cnrn|M*tltimi with them is 
ImposHlhle T1 h*«* products lm\e the additional ad 
vantage that they are cleaner than garbage grease 
and therefore do not huve to be so tlwr 
oughly processed by the soup or candle 
maker Tlie Houth Amerlran tallow su|»- 
plles candle mukirs with n lirst-rnte 
prmluu nt u minimum of cost and the 
map maker bus Ids choice of such Ori¬ 
ental products ns soy bean oil non-odlbte 
fish oils, nnd wind grease These come 
chiefly from China, Japan, Korea, Man¬ 
churia, and India 

In the ten years from 1005 to 1014, In- 
cluttlve, garbage reduction plums had no 
dlttloutty in disposing of their garbage 
grease at hii uwrngo price of 4^4< 0 
pound During the wur, two or three 
times tliut much could Ito had and the 
demand gn ntly ex**ec»ded the supply 
Now the best price obtainable Is from 
1^4c to 2c a pound (dependent on quality 
ami distance It must be hauled), and 
there Is little or no market at any price 
This fact, coupled with other unfavorable 
circumstances, lias made II Impossible to 
operate a gnrluige reduction plant ex<*ept 
at a large loss. This means thut all of 
the privately owned plants which hu\e 
not already shut down will soon have to 
do so, and sooner or lator the municipal 
plants must follow their example 
The tragedy Is not so much in the money loss In¬ 
volved as in tlie fact that tlie state of the art will be 
aet back a good forty years. There Is no other method 
of garbage disposal which hns been widely accepted 
os satisfactory 

It Is true that there are methods of garbage disposal 
now in use which are much more widely used than 
reduction, but these are admittedly makeshift methods 
or of doubtful economic value 
It is true, also, that there Is a great diversity of 


opinion os to wliethcr reduction Is tlie heat method of 
giulmgc dl&fxmul Hut the Idea has liven steadily gain¬ 
ing ground In Hu* (Hint few years and with Improvement 
In imuhlnory uud methoda it has shown steadily better 
results The system ns It U usnully carried out con¬ 
sist* In "digeHting* tin garbage liy steam cooking un¬ 
der prcMMure In large tlinks. This breaks down the 
materials ho that tlie grease cun be extracted The 
sol Ida which remain arc partiully dehydrated and sold 
us * tankage' for use iih fertiliser 



Top view of garbags digesters 


Tlie optimism with which the process wn« generally 
regarded muy lie HurmlMcd from the following para 
graph from n bulletin Issued In 1019 by the Dejmrt- 
ment of Agriculture 

“Several 1 important sources of recoverable fats and 
oils are still o\erlooked In this country One of the 
promising of these is etty garbage Some Idea of the 
total amount of grouse that might lie recovered from 
our domestic wastes nmy be gained from the actual 
yield of 4,000,000 (pounds from the reduction plant 
operated by the city of Chlougo Armour A Company 



The digesters as they appear from below 


contracted to buy this quantity of grease from the city 
nt a price of 11.07 cents a pound In 1018 and the 
Ktnery Candle Co. pays 13.3 cents a pound for a sim¬ 
ilar grease obtained from Washington garbage. It has 
been stated by un authority on tlie subject of garbage 
disposal that 30,000,000 pounds, over $3,000,000 worth 
of grease, which could he converted into 4,400,000 
pound* of nitroglycerine and almost 40,000 twelve-ounce 
cakes of soap, goes to waste In 24 hours In our large 
cities alone. If this garbage from a combined popu¬ 
lation of 5,000,000 were property utilised, we would get, 


In addition to the grease, 00/100 tom of fertiliser, suf- 
tU lent to grow a 3,000,000 busbel wheat crop,*' 

W J Mprlngborn, a noted authority on garbage dls- 
posal, estimates that under normally favorable condi¬ 
tions, tlie reduction ay stem might be expanded to eco¬ 
nomically cure for the garbage from all American cities 
of more than 100,000 population. V rom these there 
could he room ered yearly about 130,000,000 pounds of 
grease ami 200300 tons of fertilizer, the combined value 
of which would be nearly $11,000,000 The railroads 
would receive neurly $2,000,000 for haul¬ 
ing the grease and fertiliser ami another 
$723,000 for freight oh coal and other 
supplies needed by Urn plants. 

As a matter of fact, during the war 
even better results than thene were ob¬ 
tained from our army cantonments. Tbs 
situation was most favorable, la*re, how¬ 
ever, because the separation, collection, 
etc, of the garbage could he most closely 
controlled. In apite of the fact that wher¬ 
ever a good dumping place could be found 
(aa a large body of wnter) no attempt 
was made at reduction, the sale of the 
ramp wastes developed a revenue of more 
than $1,000,000 a year 
At this writing twenty four large gar¬ 
bage reduction plant* are still in opera¬ 
tion In this country, many others having 
shut down Of these plants, fourteen are 
owned by municipalities, ns follows Chi¬ 
cago, Philadelphia, Cleveland, Indianapo¬ 
lis, Washington, Ihadiester, Columbus, 
Hyracuse, Dayton, Bridgeport, New Bed¬ 
ford, Wilmington, IJH*U, Reading and 
Kthenectady The remaining ten are 
oiieruted uh private enterprises and dis¬ 
pose of tlie garlwge of one or more dries 
each <« a contract basis. 

In Addition to these, numerous plants have dosed 
down all over the country A great plant on Staten 
Island, constructed by private enterprise at a cost of 
more than $3,000,000, to dls|ioflc of the garbage from 
New York Oily* has recently been aold us Junk for 
$225,000 Tlie Immediate prosiiect Is most uninviting 
Whut Is to lie done? Cities must continue to dispose 
of their garbage In as neurly us possible an Inoffensive 
manner regardless of the merits of the several systems 
of disposal or tlie economic situation 

It would seem at first thought that great 
hog farm* might solve the garbage prob¬ 
lem for large cUIes. It Is pretty generally 
a practise among smaller American cities 
to feed the garbage to hogs. Rudolph Iler- 
rlng, n New York engineer, who has been 
the most prolific writer on the subject of 
garbage disposal, has this to suy of hog 
feeding in n book Just off the pres* 

“The metis*! of disposal by feeding to 
bogs has spread to many dries. With 
pork at present prices, garbage will pro¬ 
duce from $7 to $8 In value per ton Thus 
for communities where the garbage can bo 
prtqierly collected and controlled, no other 
met laid shows equally high returns** 

It ought to Im noted that tlie last quali¬ 
fying sentence almost always limits the 
usefulness of hog feeding to small cities 
because It Is Impossible to control and col 
tact pnqierly the garbage In large dries, 
or at least because only part of sui b gar¬ 
bage is useful for hog feeding Further¬ 
more, It has been pretty definitely proven 
that garbage Is not the best food for hogs 
under any circumstances and that garbage- 
fed hogs are particularly susceptible, be¬ 
cause of lowered vitality, to cholera and 
other diseases. This introduces Into the business of 
hog feeding a gambling dement that Increases as the 
rise of the herd and the rise of the city furnishing the 
garbage Increases. In spite of these facts several targe 
cities now feed their garbage to hogs, notably Albany, 
Denver, New Haven, Providence, Springfield, Mass., and 
Worcester Many other dries feed to hogs only the 
choice parts of the garbage, such as Is secured from 
hotels and restaurants, and dispose of the remainder in 
some other way 

About the only other methods of garbage dlqpnl an 
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to damp tb« waste into sum© large body 
of water, throw It on a dump, bury It, nntl 
bum It New York City now utilises the 
first of tlieee methods and hauls Its gar* 
Imge to sen and dumps It But Inland 
dtlee usually have to choose some other 
method, and even New York finds the 
method of dumping at spa not entirely sat 
lafactory, since the barges must go on a 
long and extensive ocean voyage or the 
dt>*tf chickens will come to roost In 
the form of garbage-strewn benches. Ah h 
matter oj fact, on some of the ocean 
fnmt near the big city the volume of 
tldally deposited garbage is right now u 
serious problem 

In some cases the garUige Is plowed un 
der In fields us fertiliser Hnt the Imme¬ 
diate value of garbage ok fertiliser Is fur 
below what a chemical uniilynlH might in 
dlrftte because most of the plant food 
present Is not Immediately available us 
such It must first go through a Jong 
process of decay And then If the gar 
Imge contains much grease, this mn> clog 



New timing disk for airplane motors, B and C are the thumbscrew and flange 
by means of whirh it is attached and operated 


moving upward and Is about to start 
downward—marking this point on (he pen¬ 
cil Approximate top deud center is thu* 
vouchsafed 

Ttie pm|iellir Is now turned over in a 
forward direction until the pern II or scole 
has moved down so that the murk Is e\ett 
with the (op edge of (lie hoU, using the 
{tend! In marking the disk In line with 
one or tlie iwinters. The engine U gi\ea a 
luukword motion until tin i*iHlt lias 
irnwed up and down until the mark Is 
ugnln i\iii with the spark plug hide the 
disk Is lag marked In line with the (Milliter 
A pair of dividers will rtvoul the point 
lMtwis>n tla two murks on the disk 

^ui h (mint denotes (lie exacf dead center 
of \us 1 and fi t ranks, the pruts Her Itelng 
turned until the {mint Just discovered la 
under the rigid i«»JnN r Without turning 
(lie profiler tla (hinge Is loosened ns well 
as thumtftu rews, and the disk Is turned by 
hand until one of the lJOnlcgree marks 
co|m Ides with tlu {mlnter Kc rew down 
tla flange and thumbs*. r* ws and actual 


up the pores of the soil with the effect of stowing the 
free circulation of air and wnter, and thus the gurluige 
may even become a detriment to the soli 

Incineration la one of the oldest methods of garbage 
disposal, and in many respects one of the most promis¬ 
ing Thla hypothetical new Mosea of the Garhnge Can 
might wall take a lesson from the Moses of old, for It 
Is recorded that during the exodus from Kgypt Moses 
ordered that ull offensive and unclean waste be taken 


New Timing Disk Reduces a Day's Work 
into a Few Minutes 

BV1AT1NU the remnvul und replacement of prn- 
IMdlers mdlator shells nud radiators, the labor- 
savlng feature of ii new timing disk designed Hnd built 
by the engineering departnunt of the Lulled NtuleH Air 
Hervlee at Post Fljlng Held Fort Kill, Oklahoma mer¬ 
its Immediate recognition und widespread populurltv 
Specifically the Instrument was Invented for use on 


operation Is Jn order Subsequently all (lie knowledge 
ewumtlal In timing the motor Ik that of recognlxlng 
when the valves op«»n and close with reference to top 
and bottom diwd center Once having timed the motor, 
the disk is subject to reinovul b> loosening the expan¬ 
sion sen w Hnd extra* ling the spindle front the propeller 
huh. hornier designs of tinting disks Involved a day's 
lalxir, whereas the recent Invention accomplishes an 
equal tusk within a few minutes. 


outside the camp and burned 

Moses, iKiwever, would have wondered nt the modern 
Incinerating plants which not only provide n sanitary 
method of garbage disposal hut by tmrntng the garbage 
under boilers develop energy In excess of the needs of 
the plant The umount of energy available 1 h not great 
because most of the Htecun thus generated must he uses! 
to dry the garbage before It can bo burned However, 
steam from ouch a plant operates a pumping plant for 
the city of Milwaukee, and the < tty of Savannah pumps 
part of its wuter supply In this raunner There la at 
least one small installation where this excess steam Is 


IJbertv motors, Imt bv slight modifications It Is adapt 
able on airplane engines of any design The spindle of 
thU dink Is provided with tapers and un expansion fea¬ 
ture, adjustable to fit Into the huh of all Liberty motors. 

The expansion of the spindle Is possible b> thumb 
screws. t random to revolve around \\w spindle Is per 
mltlod the disk Hself until the flung* Is strewed up 
Jamming the disk against the back tlnngc width Is stu 
tlonary on the spindle Pointers are adjusted 4"> degrees 
apart, Indicating the center line of piston travel Wash¬ 
ers and nuts secure the Indicator Into portion Vertical 
position for tlit. Indicator Is Insured b> a pendulum rod 


Elevator Interlock* 

N connection with the safety work of the Bureau of 
Standards, a survey has ls*en mad*. of many elevators 
located In several large titles with an bleu of analysing 
elevator acrid cut stnllHilcs ns bearing u|K*n the use of 
sufi ty Interlocks. It has been sliown that 73.8 per cent 
of all fatal accidents In connection with elevators which 
tune doors to the shafts could lie eliminated l»> the use 
of well di*slgiUHl Interlocks Tlie nqs»rl has been pre- 
pan d In the form of Tethnologh Paper No 202 of tlie 
lluroau of Standards, "W asldngton 1> C 


turned tnto electric energy 

The chief difficulty with incineration la tlwt the fumes 
from the burning garbage are likely to create a public 
nuisance. The city of Now Bedford, Mas*, recently had 
an experience of this sort New Bedford until recently 
disposed of Its garbage by reduction, but when the plant 
began losing large sums of money, an attempt was made 
to economise by Installing n dryer so thnt garbage could 
be burned under tlie digester tank hollers The furacw 
Inspired such a protest from cUlsens that the plan was 
quickly abandoned 

Incinerating furnaces for the punxme of disposing of 
garbage with no Ides of deriving therefrom any useful 
product or energy have been highly iierfected They 
consist usually of n coal fire beneath a grate on whkh 
(he garbage la spread to dry, the dried material finally 
being fed Into the fire and burned 

To the potential Moaefi of the garhnge cun the writer 
has these suggestions as to methods of attacking the 
problem of economical garbage disposal 

1 Kind some new use for garhnge grease so thut 
there will be u steady market for this product 

2 Kind a method of overcoming the fumes from burn¬ 
ing garbage so thnt Ihe excess calorific value of garbage 
might le turned Into useful energy with 
out creating a nuisutwe 

8. And, failing in these, find a way to 
convince n most skejrtlcal world thnt any 
method of garltagc disposal not jet tried 
la worth trying. 

Aerofoil Data 

A BECKNT pnper of the National Ad 

vbstry Committee for Aeronautics, 

“The Minimum Induced Drag «f Aero 
fidls, H by Max M Munk, helps to explain 
the phenomenon of flight It contains 
some theorems concerning the arrange¬ 
ment of alrplune wings which are of tim- 
slderabta practical Interest. In particu 
lar, It shows the theoretical reasons for 
the decrease of drag which accompanies 
aU Increase In the aspect ratio or lateral 
extension of a wing The efficiency of a 
given arrangement of wings may be cal* 
minted from the formula In this paper. 

A copy of this paper, which may be or¬ 
dered as Beport No, 121, may be obtained 
upon request from the National Advisory 
Committee for Aeronautics. Paadnh 


For the unke of convenience, (he tndhutor Ik cut Into 
three sections and tin ends are threaded ho those will 
m rew Into another It cun l>e iiHHembti*d In tlu* nlwonoe 
of wrenches or tools. The disk Is marked every I JO 
degrws, the notation being the point of top dead renter, 
the crank shaft having thru© throws of 120 degrees 
Valve and Ignition timing Is checked hy call lira ted fh*- 
grees on each ride of these 120-degree marks. 

Instructions from the Air Service Intlude specific 
directions foe using this timing disk The tall of the 
ship U raised not nn nlwolute requirement, but one glv 
Ing the pendulum of the instrument full ncthm The 
spindle Is shoved Into tlie hole of the propeller hub the 
adjustable screw being turned until u tight fit Is Insured 
Forthwith the ttmiuhscrew 1h relieved and the flange Is 
strewed back, Hierehy permitting the disk to circumvent 
Ihe spindle Tlie removal of nt least on* spni& plug 
from euch cvUnder fmllltntes turning of ihe profiler 
TJie top dead center of a cylinder snj, Vo 0 Ik then 
discovered hy inserting u pencil or scale Into the Hjairk 
plug hole und turning (be propeller until (he piston by 
upward stroke torn hen llie pen* tl or scale and muses It 
to ride up Continue In turn the engine over slowly 
until (ho piston, os directed by pen* 11 or scale stops 



Pandalun ffidlw nrackins for determining tko sensiUveness of expioslvos 


How Sensitive Is Dynamite? 

M INING coal- hnxnrdouB ocruyintlon thnt It Is—In- 
volveM ihe use of explosIveH In limneling for Ihe 
winters futl supply Frvquenlh a cartridge of explo¬ 
sive becomes lodged In a drill hole and In foiling the 
clmrgL of nliroghccrln or utlur form of dvnnmlle to the 
1ms* of Hu oisnlng nunuilng nmj la rexorted to an 
exigent* that Ik likely to result In pr* uitihm c<mibus- 
tlon unb*KK (he frbtlonul resistance of the particular 
explorive Is known Slab advance knowhslge inu> now 
la iiwirtnlncd b* conHtillln^ a nuiLhlne designed by the 
l nllcd Stut**H Hiirtmu of Mines ami udapted f*»r use at 
Its (xplostve i\|K*rIni**nt rinllon n*»ar !true*>t«m Pa. 

A riu* a iienduluiii and an anvil nr* the tlir**c emen- 
Ital |mrts of lb*. apimraliiH which knd tluaiHtlvcs Lo 
uisv Introduction to the hijnum In a new guise The 
swinging ste* I slim, which innv lie shod with hardwood 
filler or a pmduit of more fc»r*vful lmimct exerts Itself 
In a pendulum like fushlon fnuu varying heights on a 
steel anvil which contains and exptwes the charge of 
explosive Smooth faced like the anvil of the Immortal 
village blacksmith lo the oxtent of huvtng a surface 
V/j in*lies wide and 12 Inches long. In the middle are 
to Is* found Hire* grimves for holding the 
— obJ*t t of the t**st Tlie st«*el shoe litis a 

Kvvnv —that is a radius of swing—of 6 feet 
try* InthcH and the curvature of Its lieurd 
lc«w face Is lOUj Imhi-s heights ranging 
from 2 2 to 41 |M>uncls are ouiplojed in 
vnrvlng the force of the blow the shoe 
la Ing dropped from helglils of 10 7 to 78 7 
Inches Some *xploHlvt*s have jiebled to 
Hu Impact of Hi* shoe when shml with 
wood filler, while other mmlmstlble mate¬ 
rial Is less sensitive even when (sninded 
with harder suhstanceK. 

1 xploslves re**ognlk*.ri for use In mines, 
according to the 1020 |tennlsrible list of 
the Ilur*iiu or Mines, nu miter 170 us c*»m 
{Hired with 1112 In 1010 Tblrtv fmir new 
* splotches were' admitted on the approved 
whedule while 17 pnvlously sanctlone*! 
were strlckcs fnmi the list A digest of 
the rules, regulations, and practices gov 
crnlng the testing of explcmlves lias been 
preiaired, and all may obtain the report 
upon application to the Pittsburgh Exper 
Iment Ktntlon of the Bureau of Mines, 
nlAalvaa IMttnburgh, IN 
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Lessening Lumber Losses 

Some of the Ways in Which Wood Wastes Are Saved and Put to Work 

By George H. Dacy 



Creosotlng post*, pole* and railroad ties to prevent decay 


T HEIHC nre two wnjs, and only two, In 
which we can continue to meci our 
W(mm 1 requirenient k navs l r n< le Sum 
One of ttH*ae 1* to grow more wood, the 
other alterant lv< In to tine mure eflfecti\oly 
the anppltcfl now uvutlnble We must see 
tlmt onr remaining ! 17,000,000 hitch of 
virgin forests lire « ut In huiU a wny an to 
maintain the prodm tlvlty of tlie land and 
Hint our 81000 000 ut res of whollj Idle, 
nrnl our JHTtOOOOUO at res of purtlnlly hilt 
forest lands are put to work h urther- 
more we muni mv Hint, of the 24 billion 
■cubic feet removed from tlio forests each 
year, 70 to 7 r > f**r cent no longer giies to 
wiiNh In I he form of saw dust shavings 
anil other mill refuse-—Hint more than 
2.1 to SO i*»r n nt 1 m put to Koine use 
It Ih only durian tlio hint few' scare 
tlmt any great amount of toitinloul and 
scientific study has been devoted to wimmI 
In this country Thousand* of cximtIm 
previously hod de\otcd their encodes to 
the solution of problems related to steel, 
concrete, oil and rubber Industries, but 
wood wlihh whs more oomph x and Intri¬ 
cate than uny of these whm utsgleoted 
Hence about n decade nipt Undo Sain and 
his skilful foresters, appreciating tlie vital 
need for more knowledge al*»ut wmsl, plunged mto tlie 
task of research and Investigative work In seurt h of 
knowledge nuggets whUU would permit of our more 
efficient utilisation of our tlmbir supplies. Tlie results 
are that noire Ilian a hulf million tests lane lx>en made 
on 149 different kinds of native woods at tlio federal 
Forest Product« laboratory at Mudlson, Wisconsin 
These make It possible to substitute net urate fatis and 
figures for previous guesswork In utilising wood for the 
thousand and one purposes for which Its strength, elas¬ 
ticity, toughness and other tm* lumbal projsrtles 
adapt U In Home cases this means merelj llndlng u 
use for Honielhlng always heretofore discarded, In 
others It ln\olves actual ntw processes of trentniunt 
extending the use of a jmrthulnr variety of wood 
Grading rules for tlie building trades have lieon 
worked out a* a result of experiments on the strength 
of southern yellow pine and Douglas tlr which now 
make It possible to Mature ns grout structural strength 
In construction by the use of 20 i>er cent less luutcrial 
than was formerly employed Tills discovery atone 
means a snvlng of nhout $10,000000, If all contractors 
will prudUv IL Formerly, untold millions of feet of 
valuable hickory Imve been wasted because tho bundle 
and B|M>ke iiiiiiiufarturens huve assumed erroneously that 


the red heurtwood was Inferior to the white mtpwood 
Govcrniia nt tests have demonstrated the error of this 
uKHUmitthm and have effected great savings In the hhk 
or> Indiistry 

Heretofore, time and money have lieen wasted in dry¬ 
ing and scumming green lumber by natural air exposure 
nut hods. The fcd« nil forestirs have speeded up tliene 
hmg-druwn-out natural processes of curing by the 
meihnnhul use of dry kilns, und now more than 85 
different kinds of woods such os Dougins flr, spruce, 
southern yellow pine, gum and ouk can lie dried la short 
Iterlods at low cost An annual saving of more than 

000,(109 has already lietn effected despite thut the 
umo of the new methods is still Infantile In extent as 
measured In terms of the countrywide Industry For 
example, It used to tuko one to two years of air drying 
to season TVmglas hr so that it was adapted for certain 
manufacturing us**. Now this work cun he accom¬ 
plished under kiln drying systems In one month in 
otlur Industries, kiln drying has reduced tlie loss of 
muterlul from <10 jur rent to less than 2 per rent, while 
shortening the seasoning period nt least 40 per cent 

A heuv> tall on our available forest stmks Is made 
annually In tlu replucwnt nt of decoyed railroad ties, 
mini and bridge tlmlier*, poles, jsists, piling and other 


wooden materiAl of Urge si see exposed to 
constant weathering There are now more 
than 85,000,000 railroad ties In use In this 
country which have not been treated with 
protective overcoatings of creqaota, alnc 
chloride, or other suitable preservative* in 
order to protect them ugulnst decay For¬ 
est Service tests show that untreated 
crossties only lost an average of 7 ft years, 
wlierens treated tie* are serviceable for 15 
year* or longer If all railroad tie* usod 
In this country were annually treated In 
this manner—the cost per tie la not large 
—a saving of more than 1,000,000,000 
Iwird feet of valuable hardwood lumber 
would result If ull wood used In the 
United States which Is exposed to decay 
were similarly armored, tlie annual saving 
would uggregato over 0,000,000,000 bourd 
feet, equivalent to 20 per cent of onr an¬ 
nual lumber cut This would go a long 
way towurd saving our forests. 

Almut 15 |>er cent of tho annual lumber 
cut Is now used In making boxes and 
crates, the bulk of which ore unwitisfac- 
tory In shape, slue or strength The Na¬ 
tional Forest Service has devlowl efficient 
testing methods und systems of standard¬ 
ising these containers so that a good many 
millions of dollars worth of freight will be rescued from 
reiwtltloiiH of previous disasters during transit, while 
lurge umounts of lumber which previously have been 
wasted—so fur ns satisfactory container service was 
concerned—will Is? saved During a recent year, our 
domes t It rati roads paid out ov er $100,000,000 for 
freight lost anti damaged during shipment due to faulty 
lmxes und crates. White pine alone formerly whs used 
largely for containers, but now as a result of govern¬ 
ment experiments, 40 different kinds of wood are used, 
many of which sro thinner and stronger ami reduce car 
und cargo space from 10 to 40 i>er cent—to say nothing 
of the direct economy of material. 

As a result of the prevalent practice of cutting small 
dimension muterlul from finished lumber Instead of 
from the logs, lurge wastes occur In the handle, ftpoke, 
cliulr, furniture, toy and agricultural Implement Indus¬ 
tries, In the furniture business, from 40 to 00 per cent 
of the raw lumber Is frequently wasted Some hickory 
handle factories rei>ort that not Infrequently It take* 
two ton* of lumber to produce 400 pounds of satisfac¬ 
tory handles. Experts say that a saving of about 
0,000,000,000 board feet a year tun be effected If only 
all the lumber which Is now wasted by tlie Industries 
could be saved and used us small dimension stock. 



Making oar supply of wood stretch oat farther than In tho put 
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Ttw potentialities presented by the perfection of 
built-up methods of construct ton—discovered and Ira 
proved by the U, S. Forest Service—Indicate one prac¬ 
tical means of plugging the large** leak In the Held of 
wood utilisation The history of the uvertigo saw log 
la prolific In tales of waste from Ute time the tree 1 h 
/ piled Ur 8. T Dana, prominent forest economist 
aaya In tUU rogurd “Of the wood in the forest, some 
25 per cent la now lost In the w<km1a, 40 i*r cent at five 
mill, S per cent in seasoning and from 5 to 10 tier cent 
In converting the raw lninbcr Into the finished product 
Moreover, the replacement of our magnificent virgin 
forests by small slsed, poorly formed, often defective 
second-growth trees is making it Increasingly difficult 
to secure high grade material The problem 1 h to nscer 
tain some way of utilising the 75 tier cent now wasted 
and of making I be low grade material from our inferior 
second-growth ft treats do the work for which high-grade 
material lias heretofore been regarded an iiHllH|>en(table 
Built up construction, by making possible the use of 
odds and ends from low-grade lumlier, slabs, edgings 
and other material now wasted muy furnish the nn 
swer One of the striking features uliout but It up prod 
ucts Is that If properly made they are not only fully as 
serviceable as similar articles made of solid wood, but 
that the glued Joints are ordinarily stronger than tlie 
wood Itself Their chief weakness rests In the fuct that 
when they are constantly Immersed in water or sub¬ 
jected to alternate drying and wetting, they must be 
made of watorproof glue, a tq&tcrial wliich does not yet 
exist ” 

Wood Is the most wonderful material In the world 
If the diversity of products emanating from It Is any 
basis for Judgment Products derived from wood are 
now being cmplu>ed lu the manufacture of news and 
writing paper, linoleum, artificial silk, gmniowder, 
paints, varnishes, soaps, inks, celluloid, ku usage (usings, 
acetylene, chloroform and Iodoform Again the writer 
quotes Mr Dana, who told 1dm that 00 j>er cent of our 
paper supply Is now made from wood "The paper 
Industry employs 110,000 persons, has an annuul out¬ 
put valued at $850,000,000, and consumes eurii year 
over 6,000,000 cords of wood, the product of more than 
1,000,000 acres of forest Over 60 per cent of tills Is 
spruce, and the majority of the remainder hemhxk, 
oalsnm and poplar In the wrapping paper field, metli 
ods for utilising the southern yellow pines, hitherto re¬ 
garded os unsuitable for tlie commercial production of 
paper pulp, have been developed and the Industry estab¬ 
lished. One of tlie largest lumber coiniwnies In tlie 
South Is now turning Us woods and mill waste Into 
paper pulp at tho rate of 60 tons a dny Recently 
marked progress has been made In working out methods 
to enable tlie use of southern pines, snih as sltorlleuf, 
In mixture with hardwoods such an red gum for the 
production of lwok paper, and already these methods 
have been Introduced Into one extensive mill ” 

Studies are now under wuy under the direction of 
the U S Forest Service designed to consummate the 
potential salvage of material worth more than $16, 
000,000 now lost each year through the decuy of pulp 
wood and wood pulp while, In storage. Another uvenue 
wliich promises partly to cork up tlie annual drain on 
our forests for wood pulp emanates from tlie use of 
hull fiber and second-cut cotton Ilnters and their utili¬ 
zation for paper pulp purimses. Experiments liuvc 
shown that these materials, of which there are ubout 
200,600 tons available each year, can lie converted into 



greatly Improved and t Ik amount of ulmliol obtained 
from a given amount of wood ban 1hx»ii increased from 
10 to 1*> |rt*r cent bv 1 m*h« r control of tin* tcm|»erutur« 
and the use of 1 «*hm fuel f Iffy i»cr cent ln< reused j It Ids 
of alcohol have recentlv resulted bv adding sodium car 
homite In the form of <hii>s or sawdust briquettes to 
the wood 



New apparatus for studying steel under the In¬ 
fluence of an intense magnetic Held 

The naval store* Indusirv *nn bo saved onlv by per 
tietuatlng our forests, but It can lie prolonged bj d(vN 
Ing mctlmds of tapping whbh will give larger yields 
with less injury in the trees. A new system of tapping 
develojied liv the tores! Service experts has already 
effected a saving of more than $-1,000,000 a year Under 


this system, 20 per cent more gum can be obtnined, the 
deterioration of tho tlmlier Is mud) less ulld the (lunger 
from fire Is great I \ de< mined Potcntlullv, It Is antics 
1 put(*d thnt present methods will lie so motllfied that the 
lives of the frets will be greutlj prolonged 
Sawdust und mill wastes can now lie used on a prnc- 
ilcnl stale (n the inaiiufacture of grain alcohol, tlio 
sawdust Is lag b^drollzcd h\ treatment Willi a vreuk 
add and then conked so thut Its cdlulosc is converted 
Into sugar \iast Is tlan added, which ferments the 
sugar and finullv prodnceH alcohol whldi can lie sc|>- 
aruted from the nwt of the snluthm by distillation One 
ten of drv, nmlfenniH vmmh! like Douglas Hr or southern 
vellow pine will vldd from JO to 25 gnlions of 05 i»er 
(1 lit nimbi 1 ( hemislK and foresters predict thnt shortly 
train ulcolad will l*e one of our lm)x>rinnt motor fuels. 
Alrcndj some n*sort to ibis Mini alcohol for motor fuel 
luis been m id< as our gitsollm siippl\ dis reuses It Is 
estimated Hint more than ton (NN) INK) gallons of this 
alcohol could U made from tlie \v«kk 1 material now 
wasted anmndl} ut Annrle-in mills Small trees ami 
low grade material could also Is devoted to tills use 
It ma> be that tho time will mnu when tret 1 ** will he 
grown lu planted forests for the Hiteclullzed prmlucttoli 
of grain alcohol for use in automobiles Tills would 
U but tin logical outgrowth of the du> s advances In 
diemUul tedinology 

Magnetic Testing of Wider Applicability 

T HIj flaming forge of tlie village hbuksmlth shapes 
the pl(Mv of Kted In n*s|s»nse to the needs of the 
mnini nt Kolmdy doubts the plIulileuesH of tlie metul 
when NiibjeiLcd to Intense beat, but prabablv few reason 
that the siiednu n of steel undi rgoea marked iluinges 
In rimruiUr while the hot flames are being applied 
411 bv whj of suggest lug that sled Is an Interesting 
subject for study and that scientists have not suld tlie 
last word on mctullurgj 

Tlie development of new apparatus by the National 
Ilun till of Stundards hnds emphasis to the theoretical 
studj of Ktm 1 und* r the Influences of Intense magnetic 
Adds. Its accommodations for making magnetic tneiis- 
ummntH of relntlvdy long straight Imrs of Iron or 
kUkI lu Intents* lit Ids Is the distinguishing characteristic 
of this device us compared with other similar apparatus. 
The projeiling lairs evident in the iUiistmtlon repro¬ 
duced herewith emphasize tills novel virtue Hereto¬ 
fore the length of the test hjkm imen wus restricted hy 
the lestlng mechanism Itself Hj the use of this appu 
intus it Is iiosgible to tarry the inugiieilzlng force to a 
miflldent digree to determine tlie saturation Intensity 
of mugm fixation ((f long bars. 

The apparatus Is comjHiscd of nn electromagnet of 
tin Du Hols tji»e with fiat poll pieces* These are seji- 
aruled liv an air gup of 2 centimeters and pierced co¬ 
axially so that it rod 0 million Ltrs In diameter and sev 
eral ct ut 1 UK tors long urn lie extended through them as 
vvdl as the electromagnet The test spedmen is sur 
rounded l>> three conxlut colls wound on brass forms, 
endi I lentlmeler long and having external diameters 
of 7 111 11 Him tors, 10 5 ml III meters, and J3 2 millimeters, 
nspedlwlj Kuril cull has 100 turns of No 40 enum 
* led cop|H»r wire Insulation fnim the brass forms Is 
guaranteed bv tlie endoslng of the lull* r In a thin sheet 
of paper rdnforeed bj having the whole eoll, after 
winding, shelhu ked und baked In un oven ut 100 deg 
(Vntigrade for several hours. 

This apparatus should prove useful In applying romp- 


high grade paper Revered large plants 
are now engaged la this work, their dally 
production amounting to 800 tons with a 
sale value of $15,000,000 

Wood alcoliol which Is indispensable In 
several clieiulcnl Industries is made by 
the destructive distillation of wood Ace¬ 
tate of lime also uhtulns from the process 
and gives rise to the production of acetic 
arid, acetone, acetic ether and similar 
materials. Small and crooked trees, limb 
wood and slabs are used for the produc¬ 
tion of wood alcohol whose manufacture 
furnishes a profitable dlfqmsltlon for these 
misfits of the tlmlier tract The by-prod¬ 
uct of the distillation consists of charcoal 
which is used as a fuel as well ns In the 
smelting of iron, tin and cupper, In the 
manufacture of gunpowder, as an Insulat¬ 
ing material, and as a clarifier In sugar 
re fi ner ie s. 

Formerly birch, beech and maple were 
considered as the only satisfactory woods 
for the making of wood alcohol, but re¬ 
cent investigations bate demonstrated 
that oak, gum, dm, ash and hickory are 
just as efficient for this purpose. The 
imthoda of dlatiUatlon have now bran Uraati fatal tho dwteil bata of tannin, in tha world'* aaallcat tannery 



milt analysis lu tlie theoretical stud* of 
Iron and stool The device will not dis¬ 
place other serviceable apparatus, but con 
xtltute nn additional metliod for studying 
the phvsteal properties of stool The Bu¬ 
reau of Rtundnnls Is now engaged In stain¬ 
ing tho correlation between the magnetic 
and mixhanlcut properties of sl«d —lip 
N ff ir/Hfcrz 

A Tiny Tannery 

T HB world’s smallest complete tannery 
Iihs recently lieen constructed by Prof 
A W Tlionms of Columbia University, 
New \ork Barely two and one-hnlf feet 
long, raw hides can lie fully and most sei- 
cntlfii ally tanned In this Invention Pro¬ 
fessor Thomas built this tiny tannery, 
which is believed to be the only one of its 
kind In the world, with tlie object of mak 
Ing n careful and scientific study of tlie 
fundamental chemical action of tanning. 
In other words, to find out Just why cer¬ 
tain chemicals acting upon the raw hide 
tan It Into serviceable leather Curiously 
enough, although the process of tunning 
has been understood for generations, we 
have yet to learn the chemical why of It 
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The Latest in Steel Rails 

Doubling the Life While Increasing the Goat Only by Twenty Par Cent 

By Frederic C. Corf 

BSKKVANT strollers upon that favorite American upon and argued about without limit and without satin- smooth black, HirdMM kwi greats incrtaied With- 


web-of an (KtntHlonal rail, In addition to tht usual other 
lubultatlc letters, Hgunn mid signs, the raised letters 
“H 8 8/ m*ur one end Them; letters are the Initials 
of the words ‘SundUrg Sorbltlc Steel/’ h material now 
engrossing the Interest of rullroud managements, melul- 
lurglsts and manufacturers In Burojie and America 

Five hundred tons of sarhltU steel rails, weighing 
100 pounds to tlte yard, or enough to lay three miles of 
continuous trutk, have been laid slm-e lust February 
on the Spiiyten Duyvl) curve In the electric wine, and 
lu numerous other curves, cm the Hudson Kl\cr and 
the Pennsylvania divisions of the New 'lork Ontrul 
Railroad In each Jnstanc*e, in accordance with the 
request of the manufacturers, the outer rail for on© 
half the curve In norbttli steed and for the other liulf 
of ordinary open hearth steel this In order that com¬ 
parisons may be made under Identical mndltlons In 
numerous Instances. 

Kepresentatlres of the railroad and of the licensees 
under the Sandberg patents keep these rulls under 
observation. Contours of the rail "heads are taken at 
Intervals of throe to six months. Fmm the amount of 
metal worn the life of the rails can be determined 
and the relative merits of tho new and old processes 
compared 

At least two years will be required to mull definite 
conclusions, but ex|*erlments begun at a prior date on 
other Amerlcun railroads seem to bear out the assertion 
that sorbltlc steel will wear from two to three times 
us long as ordinary open hearth steel rolled at the 
same time front tlte same Ingot With 
open hearth rads at $47 a ton, an add!- ■ 
tlonnl charge of $0 a ton Is made for the 
Handberg process. An extra wear of 100 jrw 

l»er cent or more for an increased price of 
10 per cent would seem to be u most at- M—J 

tractive bargain for frugal railroads. , 

In December, 1917, the Pennsylvania 1 

Railroad purchased an experimental lot firefv 

of 130 pound rails made by the new pro- to the 

cess Some of them were laid In 3- and And 

4-degree curves on Turkey Hill, where Ipiovl 

they were subjected to a slow freight traf- a // i 0 

lie aggregating 127,000,000 tons In two 
years. Numerous otlier American rail- t 

roads, Including the Lehigh Valley, Dela- 
ware ft Hudson, Delaware, Lackawanna . 

ft Western, New York, New Haven ft Hart- * acl 11 

ford and Southern huve ordered expert ^ 11 

mental lots of sorbltlc steel rails varying {T 0 , 

In weight from 00 to 136 pounds to the Carl 

yard The accumulated data from all 
these trluls ought to be conclusive. I 1 

The manufacturers have also supplied 
a lot of the new process roils to tho French State rail¬ 
ways. In England, where the process originated, ex¬ 
periments with the Sandberg rail have been conducted 
for the last four years on several steam railroads 
and on more numerous street railways In tho larger 
cities. The English are also experimenting with the 
Sandberg process for hardening what they Insist on 
calling “tyres. 1 * 

During the war an offer of the Sandberg process as a 
free gift to the British Government was accepted after 
exhaustive experiments by the Ordnance Committee, 
and the process was adopted by the Ministry of Muni¬ 
tions for the purpose of reclaiming blgh-exidoslve-shell 
steel which failed to meet siiecIflcntlonH. The process 
was used extensively In Knglund, Canada and the 
United States for this purpose, saving several million 
shell forgings which otherwise would have been re¬ 
jected. In this way tlie Sandberg process was brought 
to the favorable attention of the corporation which 
obtained the right to use it In the United States. 

The process Is the Invention of C. P Sandberg, a 
distinguished British metallurgist now deceased, de¬ 
veloped commercially In response to an Increasingly 
urgent demand for rails of a higher quality It Is 
well known that committees of the American Society 
of Civil Engineers, the Amcrlcnn Railway Engineering 
Association, the American Society for Testing Materials, 
not to mention the United States Bureau of Standards 
and a number of private Investigators have been study¬ 
ing the rail problem for years. Section, chemical com¬ 
position and details of manufacture from tbs open- 
hearth furnace to the cooling bed have been reported 


lH>en promptly followed by an Increase In tbe demands 
upon 1L 

Attempts have been made, both In Ragland and the 
United States, to find a method of tempering rails 
economically, but the plan Involved quenching the rail 
at a high temperature and then reheating to arrive at 
u given temperature The process was slow, very ex 
pensive, difficult to control and uncertain In results. 
The New York Central bus 1/500 tons ot mimguneso 
steel rails In service The Southern Pucilh purchased 
4000 tons of manganese mils to lay In passenger tracks 
on mountain divisions. A number of other roads have 
also tried manganese rails on curves. Prior to the 
war tho price ranged from $80 to $85 a ton during 
the war the quotation went up to £250 to $280 a ton, 
now It Is around $180 

Manganese mils urc tempered by being quenched 
In water It is agreed that they will wear ten times 
as long us open-hearth steel, but their elHSth limit 
Is only 35,000 pounds Extra good wearing rails ar© 
not needed on tangents, hut they are essential on curves. 
Hulls of tru< h low » luwtlc limit, if hit by a locomotive 
ut high Hixvd not prn)>er1y counterbalanced, might bend 
with unfortunate results. 

An Iduil method of manufacturing a rail which 
should at hast suMsf> present demands would not re* 
strict the output, would not discard old plunts or re¬ 
quire elaborate new upiuirntus, would not unduly In¬ 
crease cost and would materially Increase both safety 
und durability 


£ VEN the lawman whose interest m metallurgy prompts him to try 
to keep potted on thu tub fed mutt have met the termt austenite , 
martensite, troostite , sorbtie , pearltte, ferrite, cementite , and per- 
haps a few other ~tte* of one tort or another Nobody, we believe, u en¬ 
tirely clear at to the how and whys and wherefores, and particularly at 
to the precue whats , of these substances; j but me are beaming every day. 
And in the learning we are putting on a very solid basu of tacnhfic 
knowledge a lot of things which have never before been understood at 
alt , or known in any tense other than the empvnc, The heat-treater 
knew by bitter experience that some thmgs he must do and others he 
mutt not , he had no idea why Thai peal oroptst u bemg made m 
this essential department of engineering tnowfesfgc a evidenced by the 
fact that the makers of a new tteel rod for which double bfe u cloaned 
are tufictentlv removed from the emptrtcal to be able to chnstm thetr 
product "sorbltlc " It u (Au torbtttc rad and ttt showing that Mr, 
Carl tells us of m the present story — THE EDITOR. 


The Sandberg process seem* to meet all these re* 
qulremcDts fully The additional apparatus required 
Is nothing more than n section of pipe the length of a 
standard rail, pierced with hole* three-sixteenths of an 
inch In dlumeUr and spHced three-eighths of an inch 
apart As the rail comes from the hot saw, at a tem¬ 
perature of about 1.800 de g rees Fahrenheit, at which 
the color Is a deep orange, it U held dose under 
this pipe while air at u pressure of 12 to 15 pounds 
plays upon the top and sides of the head for about 
three minutes, or until It has cooled down through the 
critical range to recalesrence, when tins temperature 
of th© head Is about 1/150 Fahrenheit The rail then 
]Misses on to the cooling bed as usual Two such pipes 
are sufficient to treat 20 per cent of tbe output of the 
big rolling mill at Steclton, near Harrisburg 

Steel In a sorbltlc condition has long been known to 
give maximum hardness and strength combined with 
toughness, a high elastic limit and resistance to shock. 
A sorbltlc structure Is therefore aimed at In the metal 
for gun forgings and other high class work Sandberg's 
contribution to the art was a practical method for 
treating rails to attain this structure. 

The effect of the Sandberg treatment la to develop 
a sorbltlc structure in the upper surface of the head 
of the rail to a depth of about three-rtghtbs of an Inch, 
although It la claimed that the sorbltlc structure Is 
carried to a depth of about an Inch in some instances. 
Sorbltlc grannies are so very fine that It Is difficult to 
distinguish them even when enlarged 1,000 diameters. 
Photomicrographs show a marked contrast to pearilte 
with its distinct markings, tbs sorbite being a perfectly 


treatment renders tbe steel more ductlla 

In one test u raU was cut in two, one half being left 
as rolled while tbe other half was given tbe Sandberg 
treatment Pieces 8 Inches long were machined from 
tbe heads of the two pieces, then fixed in a chuck for 
abrasion tests. After 2,000 revolutions per minute for 
20 minutes the pieces were measured by micrometer 
The untreated piece had worn away 1.85 millimeters, 
the sorbltlc steel only .32 millimeter Under a sliding 
abrasion test, the nearest approach to actual wear to 
which a rail Is subjected in tbe track, sorbltlc steel 
showed a resistance of three to one as compared with 
untreated steel By the Brlnell test tbe sorbitic part of 
a treated rail showed a hardness of 800 to 850 as com¬ 
pared with 240 In the pearlitic structure of tbe web 
and base of the same rail Hardness by the eclero- 
scopic test Is 50 to 02 for sorbltlc steel and 88 to 40 
for ordinary open-hearth steel Sorbltlc steel has an 
elastic limit of 00,000 pounds and a tensile strength of 
140,000 pounds with an elongation of eight per cent, as 
compared with 60,000 elastic limit, 125,000 pounds ten¬ 
sile strength and elongation of ten per cent for open- 
hearth steel 

Another form of the Sandberg treatment for producing 
a sorbltlc condition lu the upper surface of the beads 
of rails in place has recently been applied rather ex¬ 
tensively on street railways In London, Bournemouth, 
Manchester, Birmingham, Liverpool and Glasgow ▲ 
four-wheeled push-car with hand gear tor slow uniform 
movement. Is fitted with a special acetylene burner 
tor heating the bead of the rail When 
■ m -^ 7 \ proper temperature has been reached 

tbe head is cooled fay a Jet of water from 

to try * tll0k on th * «* r 

. Photomicrographs of drillings at various 

, • depths show a progressive change in the 

^ cr " metal At a depth of one-eight Inch there 

“ cn ” Is a sorbltlc structure with a hardness of 

rty as 000 on the Brlnell scale, at a depth of 

) day. three-sixteenths Inch there Is a change 

enhfic from sorbltlc to pearlitic structure, at a 

od at depth of five-sixteenths inch normal pear- 

reater htlc structure is found. The rails so 

as he treated become highly polished, showing 

j the change In the structure. This process 

has the advantage of requiring no disturb- 
*"2 ance of tbe permanent way, but steam 

siwed railroad men look askance at the mere 

1 suggestion of such heroic treatment 

l Mr, Treatment by the Sandberg process at 

Steclton is such that the base end web 
of the rail are not affected Only the 

. wearing surface and tbe sides of the head 

are tempered because those are the only 
parts subjected to wear The outer rail on curvas Is 
subjected to very severe wear for It has to resist tbs 
tangential thrust of the enormously heavy trains at 
high speed. The Inner side of the head of tbe best 
open-hearth rail that tbe present state of the art can 
produce Is soon badly worn and deformed, especially 
on a busy road like the Pennsylvania division of the 
New York Central Railroad with its traffic of GQjOOQftOQ 
tons a year As at present applied tbe Sandberg treat¬ 
ment does not harden the sides as much as the upper 
surface of the rati head, and to that extent Improve¬ 
ment seems desirable. 

As sorbltlc steel rails at an Increased price are 
wanted only for severe conditions on corves under 
heavy traffic, particular care is taken at Steelton to 
insure good material Steel low in carbon is cast In 
very large Ingots—20x80x06 Inches, weighing 12,000 
pounds. Then, to insure sound normal metal, the 
upper two rails from the Ingot are discarded. 


Gtarman Locoototfroi for Band* 

A N article in the Bern mt Ta g eb UH , dealing with 
the Increasing activity In Busso-Geruwn trad* 
states that the Soviet Government recwtly ordered 
700 railway engines, which German manufacturers have 
undertaken to deliver in six to seven mouths. The 
of six mtgtose is already at H ambur g awalt- 
ttg transport to Rusda The Soviet Qovsntttomt has 
alao placed orders to Germany fur ohsmfcals, agricul- 
tural machinery and rails to the value of a mUlUrd 
and a half marks. The first deliveries of goods to pay* 
meut from Russia have already arrived to Germany. 
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A Camara That Analyse* Motion 

OST unusual effect! eta be obtained by taking 
motion pictures at a high rata of speed and pro¬ 
jecting them at the standard speed of sixteen pictures, 
or “frames,” per second Such pictures show tennis 
balls and hurdling horses floating through the air, 
boxers gently and nonchalantly fanning and tapping 
each other, and so on. There are various special 
cameras for this kind of work—high-speed filming— 
but until the present their construction has been con¬ 
sidered the deepest secret 

A new speed camera for motion-picture work, de¬ 
signed to overcome the objectionable features of the 
makeshift devices heretofore used for thin work, has 
bean Invented by a Pacific Coast man The chief char¬ 
acteristic of the new camera Is a straight pull on the 
film With a camera capable of taking 14 feet of film 
<324 separate pictures or frames) per second. It win 
be readily appreciated that there Is a terrific strain on 
the film, to say nothing of similar destructive In flu 
once on the camera Itself. 

With the film magastaes mounted at the back, the 
new camera takes the film In a direct line to the aper¬ 
ture and In another direct line back to the take-up 
raagaslnc, thus providing an Instrument that has only 
one turn for the film. 

With a turning mechanism that la geared very high, 
each turn of the handle exposes seven feet of film 
The handle la turned at the same rate as on an ordinary 
ca me r a tw o turns per second—hence to the operator 
there Is no difference in manipulation. 

Of course, when such a film in projected at the 
ordinary rate of speed, objects move very slowly, ooe 
step of a runner, for Instance, taking ten seconds or 
more on the screen. This makes the instrument of 
Incalculable value In scientific and industrial work. 

Keeping Track of Surgical Operations 

VBOERY, after all, la largely u matter of precedent. 
If one surgeon has met with success In handling a 
new kind of operation In a somewhat different manner 
than heretofore, his work Immediately serves as a guide 
for other surgeons confronted with similar cases. So 
It becomes necessary to keep accurate records of 
various Important operations without In any way Inter¬ 
fering with the work of the surgeon and his assistants. 

From Germany comes the Interesting photograph 
Shown In the lower left-hand corner, showing a new 
type of motion-picture camera especially Intended for 
recording operations. The camera la mounted at the 
lower and of a long arm suspended from the celling of 
the operating room, directly over jhe operating table. 
The camera Is carefully focused by looking through a 
sterilised periscoplc sight, which also serves as a handle 
in aiming the lens. The camera Is motor-driven, the 
necessary controls being placed on a small table to one 
side of the operating table. 

A somewhat similar Idea, although not of the record¬ 
ing character, is a reflecting projector device, which ta 
also mounted over the operating table. The Image of 
the operating table Is projected on to a screen in 


MiMu a Its *t aa mm*Um by nu of the amr 
Cmm* MRlM-pictlM MMI 



Ullr»-ip«d motion picture camera with caae open 
to allow straight pull action of ilu 


another room, where it can be studied by students and 
others without dlsturhlug the surgeon and his assist* 
unts. 

Hot High-Nitrogen Gas in a Metal Mine 

HT1JP3 Investigating the presence of heavy strata 
gases In certain mines of the East Tlntle district 
of t T tah, a small, local l*ody of light, very hot gas of 
high nitrogen composition was noted In one of the mines. 
Observation und analyses Indicate that this light gas 
was resulting from very rapid oxidation of finely dis¬ 
seminated pyrite, in lend silver sulfide ore. The gus was 
uctually mine atr wlikh had lost a large proportion 
of Its oxygen content hy reaction with the pyrite This 
body of gas was banging In a local high spot about 5 
by 5 fay 5 feet In else, (turned by caving, at the end of 
a crosscut Fifty feet from this spot, nn air current of 
0000 cubic feet per minute was entering the 5 by 7 foot 
crosscut from a raise from below 

On account of the vtusir contained in the gas, the 
bottom level of the gas could bo platnlv seen ami was 
practically a horlxontnl plane, but of slightly wuvy 
appearance, coinciding with the point whore mi ucoty- 
Jene light was extinguished. This body of gim wns 
visited on three oct unions and samples obtained by 
means of evacuated bulbs and by water displacement 
The temperature of tlie gas whs approximately 175 
degrees Fahrenheit on all three occasions, so that samp¬ 
ling required thick gloves and quick action Air three 
feet below the vapor line hud a temperature of only 
120 degrees Fahrenheit, and a relutlve humidity of 27 
per cent The stratification of Ihe air and gas mixtures 
whs so shnrply defined tlmt the sampler could hold his 
head a few Inches lielow the vui>or level for un ap¬ 
preciable period of time without any noticeable effect 
other than that due to high temperature. At one foot 
below vapor level. It was 135 degrees Fahrenheit, and the 
relative humidity wan TO per cent. When a candle and 
un acetylene light were raised Into the gas from below, 
the candle flume wus extinguished at a point two Inches 
lower than the acetylene flame, Indicating a drop In 
oxygen content from about 10 per cent to 12 per cent 
(oxygen content of norinul dry air 2093 per cent) In 
the distance of two Indies. 

The analyses and the air-free calculations made there¬ 
from show that the gnu Ik black damp (defined hy Uad 
lane, the English philologist, as an accumulation of 
carbon dioxide and nitrogen In proportions larger than 
tboke found In Htmoeph* rk air) composed almost wholly 
of nitrogen The avirage analysis of normal dry at 
mospherlc ulr Is usually given as curbon dioxide (CO f ), 
0.03 per cent, oxygen (Oj, 2093 per cent and nitrogen 
(N f ), 79 04 per cent Included |n the nitrogen percent¬ 
age are the so-called rare gases of the atmosphere 
which constitute about one per cent of the totul ran 
stltucnts of air, and, like nitrogen, are inert Mine 
Hlr always differs slightly in composition from the 
above, but In mines as well ventilated ns this particular 
mine, the CO^ percentage rarely gut's above 0.2 or the 
oxygen percentage helow 20.5, even at jwints as much as 
a mile distant from Intake openings. 

The analysis showed that as the elevation Increased 
from 12 Inches above tlie vapor level to four feet almve 
this level (and one Inch beneath the roof), temperature 
remained fixed at 175 degress Fahrenheit and humidity 
ut 100 per cent, carbon dioxide content increased from 
0 17 to (X38 per cent oxygen decreased from 8£3 to 
2 49 per cent, and nitrogen Increased from 90 9 to 9713 
per cent The calculated air-free composition of the 
blade-damp was 048 per cent or less of carbon dioxide 
and the balance nitrogen One inch below the visible 
vapor line, analysis of the atmosphere showed 0.17 per 
cent carbon dioxide, JO 27 per cent oxygen, and 79.50 
per cent nltrogen--practlcaUy normal air. Id every 



a 



case, after the gas under analysis bad been examined 
for carbon monoxide, hydrogen, and methane (0H 4 ), 
und none of them had been found, the nitrogen content 
was found by subtraction on the ussumpthm that the 
balance of the gas was entirely nitrogen 

That fiw process of oxidation was still in rapid 
progress was evidenced hy the fact that, although the 
Issly of gas occupied not more than 150 <ul>I< feet und 
the vapor level wus practically constant, a thin stream 
of hot gas, estturnU hI at 25 cubic feet per minute, was 
flowing along the roof of the crosscut to the air cur 
rent 00 feet awav 

The tendency of such a mixture of air and gas to 
“hang" to (he n»of In due to Its lighter weight ns com 
tmred with the mine air The difference In weight Is 
due prlmurllv to the dlfferincoH In temperature and 
humidity, rather than to t 1 m difference In chemical 
composition, slaw nitrogen Is very little lighter than 
air 

The gus had u strong, musty sulfur odor and had a 
suffocating effect when breathed Attempts to prove the 
presence of sulfuric acid vapor In flu* body of gas 
were not determinate, although a very slight amount 
wns undoubtedly present The presenra of this body 
of gas In this particular mine prolmbly represents the 
first step In the production of certain heavy strata 
Buses high In eurlsm dioxide Content tlmt affert mines 
In this district, that Is, the production of residual at¬ 
mospheres hy oxidation of sulfides, arooinjtnnled hy 
tlie production of heat, sulfur dioxide and sulfuric add, 
tike succeeding step being the production of carbon 
dioxide by reaction of the add with carbonates pres¬ 
ent In the rot k 

Deposition of dehydrated Iron sulfate had funned a 
Isirder uliout one foot wide anti one-half luth tlihk on 
the surrounding walls, the upper edge corresponding 
with the vapor level, while the walls In contact with 
the gas had a (eat bed nnd imrous appearance A sample 
of the material (pyrltic lead sliver sulfide) from the 
wall In contact with the gun analysed 78 per cent suiter 
und 80.20 i«er cent Insolubles while only 50 feet away 
und In the name ore body the sulfur content Is reported 
to lmve run 14 to 25 |*»r cent Mhroscoph exiuidualton 
of thin scitlons of the same sample showed that the 
pyrite occurred Itoth in mas** and In finely dlasein 
baited grains, the ludlvldual grains of the masses uver 
aging 01 iuUlliiu.ter (00039 Inch) In diameter, while 
the disseminated grains were uniformly small, many of 
them measuring less than 0 091 millimeter (000016 
Inch) In diameter 

A Trolley Cable in Place of a Bridge 

T HE accompanying view In tho lower right hand 
corner sliows un Hcrlal tramway employed In carry¬ 
ing men und material across the Tuolumne River Ht 
Hetoh lletchy, in California A heavy ruble Is stretched 
across the river, which supports the car, the latter being 
suMjicnded below tlie cable on pulleys. These tramways 
make it unnecessary to travel great distances to the few 
bridges that cross the river 



Trolley cables are employed In crossing the Hetch 
Hetchy River in the absence of bridges 











46 


SCIENTIFIC AMERICAN 


Jamtjaky, 1928 


The Noiseless Elevated 

Philadelphia’s Plans for Making Conversation Possible While the Trains Axe Passing 

By William A* McGarry 


AN elexnted railrtwd over which trains nf ten oil 
x\ steel curs will roll lit high speed witli less dlsturl>- 
iuu« of the surrounding atmosphere—and the eardrums 
of Hpei tator*— limn tlint mused now by a single trolley 
ear in nearing completion In Philadelphia So far not 
a wheel of u iHissenger cnr has turned oxer Its trmk*. 
But engineers of the Philadelphia Dcimrtmcnt of City 
Transit snj this road will be tlie quietest elevated nil! 
way In tin xxorld 

Instead of the usual ear-splitting ruttle given off 
when ii train pawas, the noise of opera that on this 
strut lure %xlll 1 m* a deep rumble mam thing akin to the 
soar of artillery at a considerable distance Awarding 


couplings for the mmol jolting daring starting and 
stopping 

The line 1ms been built by the city It rum from a 
Junction with the present Market street elevated In a 
mirth and northeasterly direction, roughly paralleling 
the course «r the 1 Manure klvtr for a distance of 
eleven mill's, nnd Is xlrtunlly completed now with the 
exception of Interior work on some of the stations, and 
the eipilimient Its operulbm lift* been delayed by fail¬ 
ure of the city nnd the Philadelphia Itapid Transit Coni- 
luiny to mull an agmment on & lease, with the result 
that the ilty t« now building Its own sub-stations, three 
in number, to distribute tlie current for operation, and 


said, make* a great i mpr o v ement over the roads on 
which tie* are laid directly on the steel* fflie concrete 
Oiling in the beam channels and the arch flooring are 
expei ted to rut the noise In half In the operation of 
the Frankford elevated, as the new line Is known. The 
same effort for rigidity has been made throughout the 
construction The footwalk on both sides of the struc¬ 
ture, for Instance, is of concrete slabs instead of the 
usual boards. 

A feature of this road which is of great Importance 
Is tlie fact that every station is built on private property 
taken over by the city, and not as an Integral part of 
the elevated structure itself. This obviates the necee- 



1. Th* •Itrated atruetnra Moth nf Dyro fit, thawing ■bijrWoturon or T-brat typo at ■tractor* on Frwfcford A to, carrying two trwfal. C. Tb* elar ird *M* of 111 f**t or*r ToMgh Ava, da whs the 
jMk *r*h coocrrt* floor 8. A detail of th* ornament*) work at the Allegheny A to station 4 Interior View of portly finished oar, showing lonsttwHiud Mot orroagment dedgned for OMVlmwn mrryisg 

capacity B, Interior vice of one of the station a, showing etaln from main floor to platform floor 

Structure, esn and stations that contribute to the comparative notsalesanesa of Philadelphia's new elevated railroad 


to the engineer**, It will be a nolsa of low pitch und of 
few vibrations compart'd to ihe familiar clouted train 
rattle, a noise tliut will taunt* far lew lo ter fort *tui with 
ordinary street conversation und tliut will be lena of u 
nervoii* strain on the nxerugc t Plzen 
This hi Movement, if It nmv In* so calU»d In advunre of 
Us completion, will be the result of \n rliups a seore of 
little changes In methods of construction, and two or 
three major meelinnlcul developments, many of which 
have toen put Into practice singly elsewliere Home of 
these apply to the elevated structure and some to the 
ears being built for the line hut all may lie summed up 
h> the statement that the object sought was rigidity at 
all times, solidly built bridge work with vibrations 
minimised, and rigid trains with no free play at the 


l* having built fifty steel cars containing many new 
features. 

The structural features of the road ure a development 
of those used In tlie old Market street elevated, com 
pleted In 1005, which 1 h exceedingly quiet In opera! Inn 
compared to some or the New \ork and Iftoston elevated 
lines. That structure rests on H-beam uprights, with 
n Out steel and concrete deck, and a rock-ballasted 
roadwoj In the new line the channels of the H-beams 
are tilled solidly with concrete, and tlie deck Is made 
up of small concrete arches, as shown In the Uluatra- 
Uons. These have been tested to a weight of thirty tons 
per square f<*nt without showing any signs of failure. 

Virtually the only notse-deadenlng feature of the Mar¬ 
ket street line is the rock ballast, but this, as has been 


slty of taking up sidewalk room with stairways. Tbs 
building lines of these stations have been set well back 
In order to provide plenty of room for any future con¬ 
gestion Passengers enter a building resembling a bank, 
go up by easy stages and croas a bridge at platform 
level to reach the cars. 

Hliort ties —h separate set for each rail—ore used In 
the roadbed at the stations in order to facilitate the 
clearing away of the rubbloh and Utter thrown on the 
track* by poaotougm waiting for trains. These ties are 
fastened directly to the concrete slabs, as the speed of 
train* at all stations will he so slight as to make the 
noise-deadening ballast unnecessary 

One stretch of the elevated, about two miles In length, 
Is rather novel. It Is said to be the ably cruciform type 

































JAKOABY, 1922 


SCIENTIFIC AMERICAN 


47 


elevated In this country carrying two tracks, although 
thaw are several short stretches of single-pillar elevated 
lines supporting single tracks. This type of construc¬ 
tion was need tn a section of the city where the line 
traverses narrow streets, In order to avoid darkening 
the thoroughfare and the stores ond dwellings. By way 
of anchorage the footings of columns, which rise from 
the center dine of the street between double surface 
tracks, are spread out under these tracks, thus assuring 
extreme rigidity 

A test car was loaded with seventy tons of steel rails 
and placed at different points Hloog the line of the cruel* 
form structure for the purpose of testing the strength 
of various members. No failure or excess stress was 
shown under the greatest concentration of load that will 
be possible In operation The most severe strains here, 
of course, occur with the load on only one track 
Throughout the line a protecting rail of steel Is used 
Instead of the wooden rail used on wane lines. This is 
a regular track rail and not the familiar lighter type 
Engineers say that It will be Impossible for a car to go 
off the structure after derailment, with this guard roll 
In place. 

Unusual care has been given all along the line of the 
elevated to the question of preventing the darkening of 
st r ee ts. The entire under-surface, except over steam 
railroad lines. In painted gray, above the six foot line 
Columns are painted dark green to that height because 
splashing from vehicles 
would soon ruin the gray 
The effect of this is a con¬ 
siderable Increase of light 
even on narrow streets. Sur¬ 
face drainage Is so controlled 
that there will be little drip¬ 
ping from the sides of the 
derated, the water being 
conducted direct to sewers. 

The cars follow the lines 
of the new Brooklyn cars In 
some respects, but offer 
many improvements. They 
are limited br turns In the 
road to a length of 55 feet, 
and by conditions in the 
Market street subway—with 
which the new line will con¬ 
nect—to a width of eight 
feet ten Inches. Beating ca¬ 
pacity Is 01 passengers, with 
total room for about 200 
The silencing feature of the 
cars Is the adoption of a new 
type of gear with which ex¬ 
periments have been made 
on tlie Long Island rood for 
some time, with satisfactory 
results. It Is something like 
a worm gear This is in¬ 
stalled between the motor 
and the car wheels. In ordi¬ 
nary trolley car construction 
a straight-edge gear Is used, 
and after a car of this type 
has been In use for some 
time It becomes noisy, due to 


at starting. In other words, a train of eight or ten cars 
will start and stop as a single unit The safety feature 
1 h the most Important in automatic coupling, but the 
saving of time and labor Is a considerable Item 
Safety features of these cars are the most advanced 
so far designed. A rod light bunts beside the motormon 
when all the doors are closed. Doors will be operated 
by separate air motors controlled electrically by mul¬ 
tiple unit control, under a pressure of 860 pounds, which 
Is expected to take enre of winter conditions and dirt 
tn the door track. Without a safety device this pres¬ 
sure, of course, would Iw dangerous. Accordingly the 
end of the door coni h ins a spring, longitudinal, so ar¬ 
ranged that a light totfrii on It makes an electrical con¬ 
tact that reverses the motion of the sliding door This 
device Is so sensitive ttnd so sure that according to the 
engineer*, a passenger tun stop the shutting of the door 
with hi* face without suffering the slightest Injury 
Patrons of the New York subway will recognise It us 
fundamentally tlie Httmo us (lie device recently Installed 
to enable the Interborough trains to run with one 
guard, for two cunt, stationed mi alternate platforms. 
After the door flies o|»en Its motion is uguln uuto- 
niuticitUy rexcmnl tind it starts to close It will con¬ 
tinue to run back and forth as long as there is an ob¬ 
struction The builders realise that passengers will 
soon become aware of this and will take advantage of 
It to hold the door iqien for friends. Accordingly a key 



Lumber of Steel 

T HAT metal luinlier provides it most practicable 
Uoine-hulldtng material Is Indicated Uy an exhibit 
recently completed In Canton, Ohio A two-story metal 
house was const rutted to show tlint metal lumber con¬ 
st ruction lias reached a perfet ted stage 
Prom this house plans and drawings for homes of 
varying 1>pes, dimensions and costs will be evolved to 
meet the taste and purse of ever) home builder For 
em h standard house every metul jojst, stud and channel 
will he supplied of un exait slxe so that all parts fit 
quickly and easily Rplkes and nails are replaced by 
bolts (% Inch and 7/10 Imh) In the assembly of metal 
lumber 

The general plan of construction In the house erected 
will l>e followed In ull 'Hie framing of the outer walls: 
Is of four Itu h channel shui*** on the Inner and outer 
flanges of which are prongs, punched for tlie attachment 
of metal lath Partitions are erected of two or four 
Inch studs, on both sides of which metul lath Is affixed* 
Plaster Is then applied ns In homes of wood construc¬ 
tion. Tlie floors are constructed bj using metal joists, 
spaced by two feet. Strips are nailed to these Joist* and 
wood or composition floors msy be Installed as In any 
conventional construction building 
Metal lath goes quickly Into place on the bottoms of 
these Joists to provide celling*. Metal lumber rafter* 
support the roof to which nulling strips are attached. 

Any form of roofing de¬ 
sired may be applied Wood 
grounds are applied for the 
Installation of windows, door 
frames, baseboard*, picture- 
molding, etc In tlie finished 
Imuse no metnl ran be seen. 
Inside or out 

An exterior finish of stuc¬ 
co Is used It Is pointed out 
that in n building of such 
firm framework this stucco 
will be permanently free- 
from < rinks, Moinetlmeir 
caused !>\ settling or “weav¬ 
ing” Plaster and Interior 
finishes w 111 also be pre¬ 
served 

Tlie steel structure Is Im¬ 
bedded In the foundation* nt 
nil points and is thus an¬ 
chored seeurel) The foun¬ 
dations may lie of any 
standard tvpe Fire risk I* 
reduced to a minimum The 
building Is fur more fire- 
resistive than n brick houno 
with wood iMirtltlons. Fire 
can not get in from the out¬ 
side and Is conflned to any 
room In which the blare 
originate* 

Diminished Flax Acre¬ 
age in Ireland 

F OLLOWIN'] u recent offi¬ 
cial minej of the acreage- 
In Ireland under flax during 


gear rattling. Engineers of 
the transit department have 

made un exhaustive study of car noises and have deter¬ 
mined (hat a grant percentage of this noise comes from 
the gears In the operating machinery The new tyiw of 
gear Is set at an angle so that the grip at all times la 
by three teeth mi each gear, instead of one, and regard¬ 
less of the age or length of service of the ear, rattling 
Is impossible so long as the gears are sufficiently sound 
to make operation possible at alL 

Elimination of noise Is obtained ulso by the use of a 
patented coupling device width couples cars, current 
and air by Simply running the cars together Each 
coupler Is equipped with a cover plate which snaps shut 
over the electrical connections when the cars are sep¬ 
arated. The couplers are so tight that a hose may be 
turned on them without getting any moisture to tlie 
electrical connections. Installations of these devices are 
a development made as a result of the study of patented 
automatic couplers In use experimentally elsewhere, 
particularly In New York 

The only air coupling possible In an automatic device 
of this kind was h butt connectUm In ordinary con¬ 
struction there is a greet deal of lateral and perpen¬ 
dicular play In the draft gear, and this adds in no 
small part to the general racket It was neemary in 
the automatic coupler to have tlie butt connection abso¬ 
lutely tight, which means constantly rigid. And by at¬ 
taining this the engineers attained also a train rigidity 
that Is expected to prevent the usual Jarring and Jerking 


The test house of metal lumber in Canton, O 

Is supplied to station men which will tnuse the floor lo 
close, Hwqsmdlng the ojienitlnn of Hie snfity spring, 
when Inserted Into a hole ou the sble of the rar near 
the door. The New York subway cars might ndvantu- 
geously he equipped with something of the sume sort, 
though the station man Is usually uble to solve the 
problem by a display of force 

It Is estimated that In Hie ordinary platform car with 
end and renter door* the uvertigo wulk of the passenger 
Inside the car is one third the length of the vehicle In 
the new car* for thl* lint the average Wulk will be one- 
sixth the length of the cur I>onn§ are placed not only 
equidistant on the car, hut also hh regard* Hie station 
There are no platforms and this permits the use of 
room thnt generally goe* to waste Tlie conductor U 
provided with a set of buttons. One controls all doors, 
ond there are separate button* for Depurate door* If 
tbeir use In that way lawmen necessary There Is a 
step up by which the conductor may look oYer 'he heads 
of passengers. The placing of the doors Is expected to 
bring about a great saving of time in loading and un¬ 
loading cars, and also a lietter distribution of passen¬ 
gers with consequent elimination of congestion. 

Air to tlie brake* Is applied electrically for the whole 
length of the train, thus vastly decreasing Hie time 
necessary for a full atm*. In event of a break In the 
current the same operation of the control applies the 
brakes In the usual method 


the present mum si. It I* an¬ 
nounced that the growing- 
area I* JO 000 hi res, hn mmimivd with 127 000 acres last 
year reports the American consulate at Belfort The 
reason for Hie decreased u< reage this year I* to he 
found In the reaction of fanner* from the artificial 
stimulus afforded by a Oovernment bounty, now with 
drawn, and by the contribution by the linen manufac¬ 
turers themselves of the sum of £080000 to the flax 
growers as an additional bonus during 1010 to promote 
the growth of flnx at a time when linen products were 
commanding phenomenal prices. Ooln<Ideal withdrawn? 
of both these Inducements for a supernormal crop ha* 
resulted In u subnormal one—Irish farmers apparently 
possessing their fulr share of human nature 

Manufacturer* are unable to forecast the result of 
this flax shortage upon the linen mnrket In the near 
future. There Is murh flax, they assert, In tlio bands 
of farmers, unsold, whU.H Is being retained In the hope 
of higher prices. They claim that, In view of the 
world-wide depression In business, they are unable to 
sell linens at remunerative prices or to create n demand 
for flax at such a price as will Induce the farmer ti> 
sow the normal acreage Kvxrv thing deimnds upon a 
return of business to Its usual volume Should thl* 
condition arise suddenly, the flux shortage would be¬ 
come acute, its It Is clulmed thut the quantity held In 
reserve by the fanner* would not supply tlie Belfast 
mills for a period longer than three months were they 
all to resume work at full raimclty 
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A Novel Sprinkler for 
Golf Greens 

E VKH fdnco the artificial 

wnt^rliiK of Rolf (jmiiN 
Iiqm 1mm n n sorted to ns a 
<U»|h mliihlo moriiiMl of mahi- 
talnlng tin turf and gran* 

III h vigorous, growing **on 
dltlon during pcrlmlM of 
drought} wi-titlor, tlllficul 
tics hitu* Ikm n < xperh tired 
In Hhirtlint tin* Hprlnklcn* 
and how n)>oUt ho ns not to 
Injure tin* j*m*u with foot 
iratkft or other objcrtlon- 
uhlo iiiarkH At tlio Wiiwoii 
owln Coif Club, Jslipendng, 

Ml.l.lxnn, ll.lx pr»bhm Huh Urgi carbid. emni 

been Holvcd Hiircvmfiilly by 
the |»t rfet tIon of a home 

made sprinkler made of corrugated carbide cans which 
are ho arranged that they cun 1 m. ahlftcd aliout the 
gmn evin when it Is Honked with water without 
damaging the grass In nnj way Any large, round 
can could lie owed Inatiud of carbide chiim, the out- 
Htundlng f<*ature of tniiHirtau(*e ulnnit these containers 
ts that they are mnde with corrugated surfaces which 
cannot bo dented <*uh11j 

Woollen ends are placed In tlm carbide cans mid 
each of them* oners Ih jierforiited In the center ho 
that they will <nrrj « pil»e The cans uro 

Hiioccd at Intervals In srnh 
a maiincr that they reull* 
operate as roll* rs for the 
pipe, which In turn Is con 
Elected to tin wuter It} d rant a 
and hose V Hlmple sprln 
kler w hit h will not get out 
of order or clog Is plucrd at 
each end of a length of pll»e 
The distance tstweeu the 
sprinklers Is ditirmlnod hj 
the WHt«r pressure In the 
loudlty a lure tla novel 
Hprlnkhr Is used At the 
country club where lids plnn 
won orlglnut ed t he sprln- 
klers are pln<*e*l 20 feet 
apnrt so that thev wuter n 
green »>ne 52 f*s t wide By 
the use of horn’ 75 feet long, 
greens which are not over 
150 feet whip can l>e sprln 
kled satisfactorily from fau , 
cet« on emit side The 
sprinkling Is started at one 
end of the green und ns tlw Berlin’s n 

various gone* In turn are 
watered thoroughly, the 

sprinkling upiuirutus tun la* pulled gently toward tlie 
oilier end of the green wltlniut any damage to tlie 
tnrf and without the liecwwlt} of the nttenduntH 
stepping our the Maturated greensward The extra 
carbide can m iirest when* tlie hose Is attached to tlm 
pt|ie bus to be removed ufter u revolution or two, but 
by that time the <an lias rea*he*l dry ground Tho 
other cutis mrvlng as Pliers support the line of lame 
Any competent workmun cun coiistru*t one of theme 
novel gn*<n sprinkling outfits in ubout lhr«»e hours 
This home made device Is suih rlor to all tho com 

tnercial nnohlng In* 1 " of_ 

sprinklers, w hkh liegln lo 
wear out Immediately after 
they make their first revolu 
tPm ami soon produce un 
even distribution of the 
water Mhc Ml* hlgun sprln 
kler U ila ap, durable und 
eftklout, It Is light In weight 
and cun l» readllv curried 
In one hand The sprinklers 
are so clitnp that the best 
plun Is to provide enough 
for null gretn on tlie golf 
course Tla y are pnrtk u- 
larly valuable for watering 
greens at night during hot, 
dry, Hummer weather, when 
it Is almost Impossible for 
workmen to operate tho or¬ 
dinary run of green sprin¬ 
klers In the dark without 
datimging the greens In one , 

way or another—By 0 H 
Dncy The soothe 


SSSIb : 




Lsrgs carMds cans form the basis of this Interesting system of lawn sprinklers, whlck is said not 

to injure the grass In any way 

carbide cans which The Grunewald Automobile Race-Course sportively, by huge 
shifted aliout the rpHh necessity of a h|m**Iu! automobile road in the miles. Whereas in 

ith water without 1 mJghfM»rbood of Berlin had long before tlm war vlously built, the t 

Any large, round made Itrelf felt In un e\* r Increasing degree On the In the middle, the 

bide chiih, the out- one hand, the j>ed**Htr1un and vehicular traffic was entering It on tho i 

flit there containers more and intire Income nlenecd by tlio rupldly growing stant height, thus 

ited surfaces which motor-cnr traffic, uu*l on the otlier, tliere whs nn in- uniform wear and ] 

creuslng demund for nihmIhI race-courses suitable for maximum speeds. 

• carbide cans and etlklcncy contents, bucIi as could not always be held thickness constltuth 

1 in the center ho on the roads serving general traffic pun loses. up of a continuous 

t»e The cans uro Pluns of building a hiksIiiI motorcar road were Joined to one snoti 



; parkway, i 
(from the 


left in this view) 


therefore HiiMuwtcd as fur laick as In 100(1, In connec¬ 
tion with the Tnunus races, but not until the last 
years preceding the world wur could these be brought 
t*> a liappv end A Hj»eiinl company was founded with 
the cooperation of the municipal corporations of Greater 
Berlin, w hi* h for a period of 80 years rented a strip 
of land 0 miles long and alsmt 45 yards In average 
width, exit tiding from VMtxleben Station, at the en¬ 
trance to the (Jrutjtwnld forest, to Wannsee Lake 
Tin aim of the undertaking was to provide a rootor- 
*ar mud ttnhndylng tlie tH*st practice of road building 



The southern curve, on which the road is broadened U a width of about 8$ feet 


both In European co untr ies 
mud tho Uni tad S t ates aUd 
taking Into acoount the ex¬ 
perience gained In connec¬ 
tion with international auto¬ 
mobile contests. While no 
comparative data on the 
roads built In tUs country 
are available at the time of 
writing, the constructors 
claim for the new race¬ 
course the distinction of be¬ 
ing the most remarkable In 
Europe. 

From a constructive point 
of view, the road presents 
a number of interesting fea¬ 
tures. It Is made np of two 

s, which Is said not par ?l!5’ **5** "“'S 

connected together at the 

north and south ends, re¬ 
spectively, by huge curves, its total length being 12 
miles. Whereas in the case of motor-car roads pre¬ 
viously built, the top line of tlie curved surface runs 
In the middle, the new road is so designed that cars 
entering it on the right will keep their wheels at con¬ 
stant height, thus affording the double advantage of 
uniform wear and remarkable ease of control, even at 
maximum speeds. The stone layer about 2S cms. In 
thickness constituting the bedding of the road la made 
up of a continuous row of coping stones 20 cms. high. 
Joined to one anotlier and which, being let down to 
the level of the road, con¬ 
stitute on both sides an 
invisible concrete wall The 
road traverses practically 
level ground and, accord¬ 
ingly, can readily be in¬ 
spected over a considerable 
length, whlclt, of course, 
greatly Increases the safety 
of truffle 

Concrete viaducts (20 al¬ 
together) have been pro¬ 
vided at each crossroad, 
thus av oiuing any level 
crossing Tlm two recti¬ 
linear courses run close to 
one another, Inasmuch as 
each of them Is traversed in 
one direction only, any risk 
of collision of cars traveling 
In opposite directions ts 
avoided Tho width of tlie 
road (2fH4 feet) Is so cal¬ 
culated as to allow four cars 
at the same time to over 
>g Into it take one another Parallel 

to the road there are grass 
strips running outward and 
inward, to which any damaged cars can be removed 
In safety The special configuration of the road sec¬ 
tion causes the driver automatically to keep to the 
right. The design of the tarred upper layer Insures 
imperviousness to water and perfect freedom from dost 
The construction of the road was, In 1914, nearing 
completion, so that Its Inauguration could be antici¬ 
pated for the full of that year However, the world 
war and its immediate after-effects, from 1914 to 1900, 
temporarily stopped the work This long period of 
enforced Idleness has, by tho way, done the road no 
material harm. On the con¬ 
trary, tlie race-coarse has 
had time to settle and will 
not undergo any farther de¬ 
formation. Moreover, a few 
months have been sufficient 
to rid the road of Its weeds, 
and to renew the gravel 
layer The tarring Is but a 
matter of a few days, so 
that the road was ready for 
training for the automobile 
races in September, 

At the very lust moment 
the company decided on en¬ 
larging the Southern curve 
to a width of about 88 feet 
and a superrievntlon of 1,7, 
and a similar enlargment of 
the northern curve Is being 
contemplated for the near 
future. The two curves are 
878 feet and M0 feet, re¬ 
spectively, la diameter—By 
at 88 feet Dr At /red Grade**pttt. 
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Bombing and Bombing Sights 

How Aiming from the Unstable Platform of an Airplane Is Made Possible 
By Dr* EL J* Loring, Army Ordnance Engineer 


N AVIQAlfoN of the air wai scarcely a proven poari- 
bfllty before consideration was given to ita military 
oaes. Kren the eerlleet airplane meets had their “bomb- 
ing** contests of dropping bags of flour or oranges upon 
targets outlined on the ground. Small wonder, then, 
that with the advent of the war the inventive resources 
of the nations were turned to the new locomotion and 
to the development of Its possibilities. The first uses 
wore naturally for reconnaissance and lire control, but 
the capabilities for offensive use were clearly evident, 
and there followed the dropping of steel darts on as¬ 
semblages of troops and animals, of Incendiary grenades 
on grain fields, and before long the Zeppelin bombing 
raids. The development of bombs and airplanes pro¬ 
gressed together—larger bomba and air¬ 
planes of greater lifting capacity and 
greater cruising radios to carry them— 
until at the close of the war each prin¬ 
cipal nation had built or projected a 
bomb of 1000 pounds weight or more of 
which about half the entire weight was 
high explosive Other types of bombs 
were also developed fragmentation 
bomba to scatter the sharp fragments of 
the bursting case among personnel, in¬ 
cendiary bombs to start fires from a 
shower of burning material or from a 
mass of oil with a high temperature 
core, bomba with smoke-producing liquids, 
bombs to give high-power Illumination, 
to pierce armor plate, and for submarine 
attack. 

Of all these types, the greatest develop¬ 
ment was in the demolition bomb with 
Its great mass of high explosive, reaching 
the greatest weight contained In any projectile, and the 
enormous power of each bombs when favorably placed 
has been shown lately In the sinking of the German 
ships and the ex-U 3.8. M Alabama ” 

It Is not generally contended that these results are 
truly indicative of the results to be expected in actual 
warfare today, the tests were rather to show the results 
of which the bombs are capable when favorably placed, 
and the question of placing them Is another matter 
For It Is only the hits—direct, or alongside of ships— 
that actually count, all others are without effect except 
on morale, and unless some desired point Is within the 
destructive area of the bomb as it hits, tlie bomb and 
all the time, energy and expense of Its production and 
transportation and the risks 
to airplane and personnel 
have been Ineffective and 
wasted. 

The efficient functioning 
of tbe bomb and Its fuses Is 
thus a distinct problem from 
that of efficiently placing the 
bomb, and with the Increas¬ 
ing power of the antiair¬ 
craft defense, driving the 
airplane to higher altitudes, 
the problem of placing tike 
bomb becomes Increasingly 
difficult 

At the close of tbe world 
war the usual altitudes were 
15,000 to 17,000 foot for day 
bombing, 8000 for night, 4000 
for naval and 2000 to 1000 
feet for submarines. While 
at the lower altitudes judg¬ 
ment and experience might 
be sufficient, at tbe higher 
altitudes definite guides for aiming became a necessity 
From the day-bombing altitude of lftf)00 feet the head 
of a common pin held at arm's length covers a circle of 
alarnt 50 foet diameter on tbe ground, a circle that will 
enclose tbe ordinary farmhouse, and la about the also 
of the crater of a 000-pound bomb, and the airplane 
traverses this diameter In from one-fifth to three-fifths 
of a second. With a delay fuse, the rise of the crater la 
a fair measure of the destructive effect of a demolition 
bombt and with a fuse giving one-half second delay or 
more* the diameter In soft soil is about 

4^weight qf bomb or 5^weight d sxplosivs 
The actual destructive ana Is somewhat greater, for 
the 2000-poun4 boffifr tbe<crat*r Is about 50 feat across, 


but dropped tn woods with instantaneous fuse the de¬ 
struction covers 200 feet radius. Figure 1 shows the 
apparent rise of tbe dentruetlve areas for several sixes 
of bombs at the usual altitudes, If viewed from the 
height of a table, and represents the relative area 
within which the bomb must be dropped to have effect 
Another view shows the effect of a direct hit on a rail 
road track with a 112 pound bomb, and It will be seen 
that a hit twenty foet to either side would have done 
far less damage. 

In order to place the bomb within this limited area 
tbe flight of the oirphiim must be directed In a certain 
definite relation to it, uml (lie Inmih re leaned at the pre¬ 
cise Instant on that flight, with a Ieewu> of not over 


sensible only from the perspective of the earth s surface 
No pendUlum or spirit level can give It, but will only 
Indicate the nppurent vertical which departs from tbe 
true vertical on every bump, pitch, side-slip or turn of 
the airplane Whether on fool, bicycle, automobile, ship 
or airplane, no course la ever laid truly on a straight 
line, hut at I lest Is a succession of slightly curving paths 
on which an trror of dlrwUon Is accumulated until 
recognised, and then cormted These curves may lie 
slight, but lateral forces arise Instantly and cause deviu 
tlona of Any pendulum or similar device 
A deviation of one degree Im an error of 175 feet no 
the ground at 10,000 feet, and Is a complete miss. 



Speed of airplane 
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MVIATION or A rtiMntlllTM FROM TUX VIATICAL ON 
A TUAN 
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one-fifth of a second. At the Instant of release the bomb 
has the motion of the airplane, that Is, the actual mo¬ 
tion in relation to the ground, and the control of the 
direction of this motion for a point one to three thou¬ 
sand fcet ahead requires more than u simple observa¬ 
tion Further, the bomber usually has no direct control 
of the direction of the airplane, and can guide it only 
through the pilot, with whom he may communicate tiy 
signal or by reins on the pilot's elbows, und almost 
every airplane, whether bouiblng or otherwise, Is 
“blind, * so that the pilot, from Ills seat, Is unable to seo 
the ground at the bombing angle. The hmuher too, 
unless located In tbe prow has only a very limited view 
of the target, and at low altitudes can see It only a very 



Fig. 2. Damage to railroad tracks by a direct hit of a 112-pound demolition bomb 


little time before the bomb must be released, during 
which time he must recognise Hie target, and possibly 
correct the direction of the airplane and set bis sights 
The bomb when released from the airplane continues 
In motion with It, but In Immediately subject to the 
action of gravity, acting vertically downward, and the 
bomb tnkes up a downward motion In addition to the 
forward modern which It already has. Tim effect to 
the bomber Is as though he were fixed tn space and 
shooting at tbe rapidly moving target with a low-power 
gun that la fixed vertically, he can not point his gun, 
bat can only await the proper moment to fire it He 
knows that It la fixed on the vertical, but be can neither 
see the gun nor soe the vertical to recognise It, for tbe 
sense of vertical Is nearly lost la an airplane, and Is 


SecuntU on tum-n-1 088 ~ 

V*=fl/»er O-t-tnjtle 

Tims the Itomber, Hliootlng from his un- 
h( uhlt* platform at the rapidly moving 
target unnhle to direct his shot except In 
part by directing the nlrplone Itself 
through the pilot, can not hy his own 
senses or by any ordinary apparatus de¬ 
termine pretlMely the forward |mth of the 
bomb or the vertical from which to deli rnilne Its range 
To hIiow something of this difficulty of sighting an 
the vertical even under the bent condition*, place the 
sheet with Figure 1 on the floor, seleit any particular 
i in k% uml try to drop a pencil into it from the level of 
>our ejes or bi Hi r, place It h few Im lies from the edge 
of a platform, 5 feet high and try to roll a marble off 
(lie platform to hit within the selected circle while 
someone moves the flgnre 

With this great and fundamental dllltciillv of getting 
the vertical ninny efforts hnve la-en made to find other 
means of finding or holding the vertical So far there 
has been but one true vertical observed from an air¬ 
plane, Us own reflection tn still water below It, as found 
bv Mujor F G Brown, and 
on tills phenomenon the Ord¬ 
nance Department of the 
Army has bused Its trajec¬ 
tory tests, photographing the 
falling bomb against the re¬ 
flection of the airplane with 
a moving pl< ture camera 
An observation method Is by 
the use of two vertical mir¬ 
rors at about 45 degrees to 
tho line of sight to right and 
left, when the horlxon allows 
at the same height in both 
mirrors the Intersection of 
their plnnes Is a vertical 
line I or service use, how¬ 
ever the development is 
toward the use of a gyro¬ 
scope, to give a reference line 
or to actually hold the bomb 
sight In imsltlon. Such a gy 
roscope Is very sensitive It 
muv mrrv the sighting appa¬ 
ratus directly upon it or mny hold the apparatus paral¬ 
lel to Itself l>> the nttion of nlnv mechanism, hy whhh 
means the apiaimtus ma> he handled without disturbing 
the gyro Figure 8 shows a stabiliser of the first type, 
with the attached sight Tills gyro lias a three-phase 
electric motor taking current from a iq»e< lal generator, 
driven by an ulr fan In the slip-stream of the propeller 
The Ihimh Trajectory A body dropped in the car of 
a railroad train In motion falls to the floor at the same 
point It would strike If the car were at rest, and If 
dropped outride the car It would fall on a vertical line 
as seen from the car, except for the effects of the re¬ 
sistance of tbe air In the same manner, the horlaontaT 
momentum given tbe bomb while on the airplane carries 
the bomb forward during Its fall and determines tbe 
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direction of It* path, nnd If there were no 
retdHlunce from the air the bomb would 
u1wu>h be virtually under the ulrphmt, 
hut IxvnuHe of thin air roririunce the bomb 
lam* behind In It* imth both vertically nnd 
horixontnllv no tlmt unhtw otherwlne dl 
rected h\ the Mini 1 * in a manner which will 
lie referred to later the homb 1* nlways be¬ 
hind the \ertlcnl from the alndane thin 
dlutance at the ground Irtlng called the 
"trail ' 

From the airplane It Ih the ground that 
oeenu* to iim\c nnd the Itomlter Ih endenv 
oring to nIumU npilnri a target mo\lng 
with the Hjxtd of tin airplane Tlie IniiiiIi 
nt it* releaw wm'dir to fall down an in 
dined c lined line Ht the rear to the 
ground Till* Ih the one and only direc¬ 
tion In whh h the bomber may Hhont and 
hi* onlv control In range Ih In rcIcaMO at 
such nn tnxtiint that the tminli falling down 
thl* Inclined cuned line run he* the 
ground In precisely the name time tliut 
the larget lake* to rench thl* line **> that 
homh nnd target meet TIiIh I* mm li the 
name a* aliontlng ahead of n fl\lng bird 
tn bring tt down hut In thl* cuae tlure 1* 
no choice of angle or point at width the 
hit In to he nindo iih Ih had bv ]»>lnllng 
the gun, the hit mu*t lie ut the trail, and 
the homh linixt lie reltiiHed ahead ho that 
the tHrgit mu he* that |»oInt nt the wunc 
Inntnnt n« the bomb 

Thcne nmdlltonH an »hown In figure t 
a hunih n leaned at O fall* along the curved 
jmtli nil A Htrlklng tin ground at A the 
nlrphint In the meantime nio\lng to II 
The homh an aeon from tin alndane fall* 
down the eiir\ed path HA to the point of 
hit neen at the angle I HA hthlnri the \er 
tlenl HI 4 . If theri» were no air r*nlntnnn 
tho bomb would nt nil times 1 m? \<riltn 1 l} 
under the nlrplum. ok at F and (* and 
wonld fall ulong the dotteil cuned imtli 
OflIK 1 a parabola, reaching the ground nt 
I> The angle fn»m the i>oint of rclcuw to 
the point of hit from which the latter 
wmild he predicted, In gi\tn then b> the 
relation 

tangent of angle of Right = 

travel of plane during fall lew* trull 

altitude of plum 
OH -AL 

h-f 

HL 

Knowing tlie terflcnl, the Hpecd of tlu 
plane In rehitlon to the ground the. all I 
tude, and the < ImnictirlHtlcs of the tioiiih 
line* or |Mdnt* uinj \h» net up In an apim 
ratu* In the airplane to form triangle* 
with aide* imrtille) to the line* of the Hg 
tire, and thu* predict or Indicate at inch 
InHtnnt that point on the ground that 
Would lie hit hv a botuh relemssl at that 
lnalimt The shies of such triangle* niav 
he proportioned to dlntumssc or to *eh*l 
tlen, for example, am tnnj represent the 
mean velocity of fall und «b tlu ground 
Wed of the alndane, or am tun} repre¬ 
sent the altitude and oft the trawl of the 
plane for the time the hoiuh Ih In the air 
and It 1* cm such u laud* that nil bomb 
slghtH arc*constructed, although with nmnj 
modification*. 
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Hg 1 Gyro stabiliser and attached bomb right. Cross sections hold the bomb 
right parallel to the gyro axis, and devices of the gyro control balance 
weights that tend to hold the gyro axis vertical A* Timing and 
trail knob. B. Altitude knob. C, Collimator, directed 
on 11ns of right. D Glass window in baas 
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released, and during the fan of the bomb 
the wind has moved the distance and direc¬ 
tion AA\ carrying with It the entire plane 
in the air containing the airplane and 
bomb to the position O'A' at tha instant 
of hit The point of bit ts still In tbe 
plane of the axis of tha airplane, as with 
no wind, since the bomb baa received only 
tbe same lateral displacement as the air¬ 
plane Itself, hut this point Is no longer on 
tbe projecting path of the airplane 01/ 
but to one side. This correction may be 
made In the construction of the bomb- 
sight by setting the trail correction always 
In the axis of the airplane while deviating 
the line or plane of sight to the ride. 

In every bom bright it Is necessary to 
establish a line of sight—tbe range sight 
—from which the target will move to the 
trail position In tlie time of frill of the 
bomb. To establish this It Is necessary to 
linve some measure of the ground speed, 
nnd this has been done hr timing, either 
directly over n measured distance, or In¬ 
directly by coincidence methods, by syn¬ 
chronising, In which a part of tbe appa¬ 
ratus Is caused to move at the same ap¬ 
parent speed as that of the ground, from 
data of air speed and wind speed and 
observation of drift, nnd by compounding 
the apparent motion of the ground with a 
known lateral motion Figure 7 Is known 
as tbe "equidistant" method, there are 
three points nn equal distance apart, the 
rear point being on the trail sight, there 
Is a reversing stop watch, having nn indi¬ 
cator which may be at the time of fall of 
the bomb, indicated by an altitude scale. 
Tlie wutch ]* started in the normal direct 
tion when the tnrget peases tho first line 
of sight, reversed when It imsse* the sec¬ 
ond, nnd the bomb Is released when the 
hand returns to the poriflan of the Indi¬ 
cator, the hand, continuing, will reach the 
starting point when the homb reaches the 
ground and the target readies the line of 
the trail right. The principles of Figure 8 
have been used a great deal. There are 
two scales, one for altitude and one for 
time, corresponding for the particular 
lionib In use The time Is taken for any 
object to pass from the altitude point to 
the trail, and n point Is set at this time 
on the tlmo scale giving the range right, 
Indicating the point on tho ground that 
the bomb will hit, so long as the airplane 
continues to fly nt that speed und direc¬ 
tion 

The values for the trail for a given 
U>mb are obtained with great difficulty 
through long nnd tedious tests and com 
putntlors. They depend chiefly on the 
furtora of altitude, air iqieed, and the 
shnpo, weight and resistance of the homb 
at various speeds, and tlie variation of air 
density Most rights are arranged for 
only one set of conditions, but it has been 
found possible to urmnge apparatus lo 
take account of all factors for different 
bomba with only a slight maximum error 

The bomb sight Indicates to the bomber 
the point on tlie ground which would be 
hit by a bomb released at that instant, 
taking consideration of the ground speed, 


Most bomb Rights nt present tn um» lime 
been In* ended for use onlj in the plane 

of tlie wind—that Is, up or _ 

down wind, but this restric¬ 
tion is a very scrlou* one, 
particularly where them Is 
an effectho anil alrtnift de¬ 
fence, an the directions of at¬ 
tack arc then known In ad¬ 
vance, and several bomb 
right* have been divined to 
permit of use In unj direc¬ 
tion to the wind. Tlie Hctlon 
In a cross wind Is readily 
understood If we consider 
that the effwt of the wind, 
as seen from the airplane, Is 
to blow the ground away up 
wind In Figure 0, a view 
tn plan the airplane Is at O 
flying with its axis directed 


Fig, 4. Bt the time bomb, released st O, strikes the earth at A, the airplane 
has moved forward to B. Air resistance retards forward movement of bomb 
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wind speed and direction, air speed, alti¬ 
tude, and the bomb's characteristics, or 

_ with conriderable of these 

factors, It may Indicate the 
proper moment of release, or 
perform that function auto¬ 
matically The complete 
righting apparatus Is required 
also to determine the speed 
and direction of the airplane 
and of the wind in relation 
to tbe ground, and to show 
the proper direction of tbe 
axis of tbe airplane to reach 
a given target and to com¬ 
municate this direction to 
the pilot. 

The bomb U an elongated 
body provided with fins or 
vanes at the friar to direct it 
on its path. But tbe path is 


along OA when tbe bomb ts Flg> 5. Bomb dropped from airplane, showing true flight Note how the bomb fellows tha airplane carriages* shown In Figaro 
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Fig. 6. Showing tfict of a ctom wind on tho 
path of an alrplana 

4, and If tho bomb U not properly proportioned or the 
vanea have been damaged, the bomb may not tarn suf¬ 
ficiently and may move at an angle with Its path. If 
thla angle become* great, the force* on the vanes may 
change the path, If nosing up, or hanging back on the 
turn, as at A, Figure 10, the bomb 1* forced forward 
or "skids" at tha expense of It* downward velocity, If 
nosing down, as at B, it may be forced down In a more 
nearly vertical path at Increased speed, transforming 
Its forward Into downward motion, so that It may reach 
the ground In even less time than the theoretical bomb 
of no air resistance Figure 5 shows a bomb properly 
directed on Its path Figure 11 shows three bombs, one 
flying true and two nosing up Figure 0 shows the path 
of two bombs, supposed to he slmilur in ever> way, one 
of which fell true and the other wobbled or pcwribly 
even cartwheeled. It Is Impossible to predict these 
variations, but fortunately they are much reduced with 
Increase of else Accurate bombing not only requires 
that a bomb take a certain path, but that It always take 
the same path, ho that It* point of hit may be predicted. 

It will be seen that It Is by no means a simple matter 
to direct nn airplane and release a bomb under trying 
conditions In a manner to obtain a hit It requires 
good training and team work In pilot and bomber, 
steady nerves, quick reaction, a special class of per¬ 
sonnel, sighting apparatus of a special nature, steady 
airplanes, and a careful proportioning of the bomb* for 
steady flight But good bombing will place a given 
weight of bombs against R target with less loss of 
bombs, of airplanes and of personnel. 

Probable Limit* of Electric Generators and 
Superpower Plants for Germany 

BITING In Zeitnchrift det Vereinet dcuticher 
Ingenieurc for August 27, 1021, snd abstracted In 
Mechanioal Bngineering for November, Prof W Beicbel 
discusses the problem of the most economical and the 
largest commercially possible sixes of electrh generators 
for central stations. The economy of large units 1 h 
generally recognised and an interesting discussion Is 
devoted to the question os to the largest possible sixes. 

The most advisable speeds for varlou* else* are 
given as S000 rpin for generators up to 2fi,000 kva, 
1500 r pjn for generators up to 40,000 kva, and 1000 
rpra. for generators up to 00,000 kva As examples 
of large generators two units are cited of 60,000 kva. 
at 1000 rp.ni. Installed during the wur In Germany 
The diameter of the rotor Is 2£5 meters, so that the 
peripheral velocity at 1000 rp.ui. Is about 118 meter* 
I*er second. Such large dimension* required a very 
powerfully built axle and also a design In which the 
critical speed was higher than the operating speed As 
it matter of fact, tlte axle weighs 86 metric ton*. Tiie 
teeth are provided with ventilating orifices through 
which air for cooling the rotor Is driven 

The author distinctly states, however, that 00,000 kva. 
1* by no means the limit of slxe for such generators, and 



Fig. 8. Method of sighting, involving nog of an 

ah** end a tfme scale 


Fig. 9. Night photograph by Dr. A. W. Doff, using 
s storage battery in the bomb snd sn electric light 
on the talt Note that the bomb that is wobbling— 
probably "cartwheeling”—loses its forward velocity 
more quickly, snd finally falls In a nearly vertical 
path. Full breaks in the lines Indicate seconds. 

The bright points are stars 



Fig, II. Throe bombs droroed from anaJrpjone. 
Note tho true trajectory of the upper bomb and the 
"nosing up” of tbs two lower bombs. Accurate bomb¬ 
ing not only requires that a bomb take a certain 
path, but that It always tabes the same path 


Fig. 7 Diagram illustrating the "equidistant 
method” of righting 

tlieorettcnlly It la by no mean* impossible to go conrid- 
eruhly he>ond that in fait, lie suvs that it has been 
established by calculation that gent rotor* may be built 
In sixes up to 160,000 k\n and the most serious olmtacle 
in tin way of accomplishing such const ruction* lien In 
the dldtuilty of the transportation of such huge mn 
< hint** b\ railroad, nece**ltntlng their assembling and. 
In luirlhuliir winding on the spot of Installation, a 
prod's* not alwa>* attractive 

The u*p of giant machines of 160000 kva at 1000 
rpm Is suggested In n central station with six units, 
one being a Htnndh} Sm li a plant would have a nor- 
mnl loud of 400 000 kw and a peak loud of 1100,000 kw. 
with a total output per jear of *ay 2 000,000 kw hr 
Five such central stations would have been sufficient to 
*otIsf> the entire demand for electric power in Ger 
nmnv For Kteam turbine* driving these generators are 
suggested double units with steam mini lari on In the 
middle 16 to 17 ntmos pressure at the turbine Inlet 
und 20 ntmos. gage pressure on the boiler with a steam 
tcmisrulure of 450 degrees Centigrade at the turbine 
Inlet valve 

In view of the great consumption of fuel and water 
of condensation It 1* obvious that economically such 
big plants should ho located only near a Inrge coal 
suppl} and also near a large river Assuming that 
coal would be delivered TOO day* In the >ear, this would 
mean that 7500 ton* per day would huve to be received 
Into the plant und be distributed either to the boiler 
rooms or to the bunker*. 

The general conclusion to which the author comes 
Is that at present the limit to the sloe of electrical 
generators 1* set mainly by the demand for power 

What Is Gray? 

A NFW publication, Stieniiflr Paper of the Bureau 
of Standards, No 417, entitled “The Spectral Dis¬ 
tribution of Knergj Required to Kvoke the Gray Sensa¬ 
tion * has Just lieen announced. The chief significance 
of this pni*er lies In the development and testing of an 
experimental method for dvtennlnlng on objective phys¬ 
ical standard of "white light * 
hxpcrimintul results are given from four obaervern. 
Hie average result* of these observers lndlcute that 
"white light may l»e it presented (1) Theorethally, by 
the light from a Plum kiun radiator at a U mperatura 
of 5200 degrees absolute, (2) pravtiniUy, to a fair ap¬ 
proximation, by average noon sunlight at Washington 
It Is however, emphasised that tho final establishment 
of sm h a standard should be based on a more extensive 
statistical investigation 

An apiiendlx to Ihe |Miper sets forth the desirability 
of an extensive statistical determination and correlation 
of the characteristics of color vision This publication 
Is now ready for distribution, and any one Interested 
may obtain n copj by addressing a request to tbe 
Bureau of Standards until the free 1 stock Is exhausted. 



Fig. 10. Showing bomb A nosing np and bomb B 
nosing down 
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Ichthyosaurus with young, froai photograph in tho American Musenm of Natural History 


How Did the Ichthyosaurus Live? 

O other pnhlstnrlr irentim now ixllmL 1 h rtxvlv 
Ihk iih much consult ration to-tiHy hs the iththyo* 
HiiuriiH. The jM>jmIijrl!y of this wiirtptlle Ik < lilefly 
bunt-tl on the fuit Unit nunurous will pivs%r\cd fossils 
lire constantly ln*lnjc foiinif In ctrlaln set Hons of the 
HlHte-quurrk^H in Jlolxiiilinli n nml othir imrla of WurL- 
timilK*rg tti« > im found In hikJi lurac numln rx I hat one 
*un ulinoHt lx» procured iis diKiml It Ik for tills 
mi Non that (Jerimini s genlock collet thins comprise 
HUtli complete und interesting spoiIuicLH of n now cx- 
tlmt jhinI 

In \lew of the winlth <»f fossil material available 
for Intern trillion and comparison, the w lent I si was 
enabled to study c\ir> detail of the bodily structure 
of this sen monstc r The wlentlNt whs uIko cnnbled 
to determine to a large extent I1 h habits of life by 
ineiiDH of u eompiirutHc study of existing ereutures, 
whose Uallly structure rerteinbleH that of Uu Iehthyo 

KinmiR 

The lihtliyosuurus npjienred chletly In the Jurassic 
and CretHeeoiiH formations in Kami* an 


in the ntimlier of phalanges, which enlargement of the 
tins wan no doubt the result of a splitting of three or 
five fingers as evidenced on all Trlawlc formations. 
The gills are considerably more pointed, and are 
ecpiipiied with a set of teeth, set in a common groove, 
the possession and formation of which give proof of 
the dangerous predatory instinct of these monsters. 
Large circular bony plates protected Its eyes against 
the wutcr pressure at great depths, for the Ichthyo¬ 
saurus, like Ihe whale, was an unusually good diver 
They H\ed chiefly on cuttlo-flsh (Betamnltes) and fish. 
In the iipjier Jurassic fonnatlons we find forma equipped 
with considerably fewer teeth This redaction in the 
nunifier of teeth is unquestionably doe to the Increas¬ 
ing numbers of soft-shelled cuttle-fish which developed 
at that time and wlikli formed their main diet 
A peculiar characteristic of one completely fossilised 
specimen Is a semicircular throat-sack, whose function 
liuM not yet lieea determined. Perhaps It served a pur¬ 
pose Klmllur to tliut of the human larynx, or of a box 
which hud some connection with It* absorption of food. 


The shin of the Ichthyosaurus was completely naked, 
being an adaptation to its aqnatlc existence and its 
swift movements, and in order to overcome the resist¬ 
ance offered hy the water Nevertheless, then are 
traces of armored limbs (Panserreeten) to be found 
on the front and hind fins, which give proof of the 
fart that its land predecessors were armored. 

In the black Lias strata of Swabia several specimens 
with well-preserved skins were found, on which the 
outlines of the present tail-fins are completely retained. 
These fins are vertical in position, that Is, they are 
.Joined symmetrically even with the body The ver¬ 
tebral column shows a pronounced curvature In the 
region of the toll, which is Indicative of the function 
of tlie tail-fins as organs of locomotion 
In their outer appearance the Ichthyosauri remind 
one very much of the Delphlne mammals. This cor- 
resiMindence can only be accounted for by nec e s sa ry 
adaptation to a similar mode of living Among other 
cliaracterlstlcs its simple vertebral heed bespeaks its 
monstrous nature Bony ventral ribs covering its tho¬ 
racic ia\ity, unquestionably enabled it to 


well an In the Upper Jurassic strata of 
America to Ureenliiud In the North and 
likewise In the Upper Trlnwdr fonnatlons 
of Eurojw Indhlduiil* 10 meters long 
were then a common uccurrenci IBed ex 
iluslvel) In the bcu, and ronsiMiuintly 
might be contiltfered to haw adapted them- 
sel\cs to thin life to a \ery high degree 
Undoubted^ tiny wen descendants of 
some land monsters, although their ImmUIj 
structure show k liny wire utterly lnea|»u 
tile of moling ulHiut on land hut spent 
their lives cxclusluly swimming about In 
the wutir In addition to their bodlh 
ilmrncttrl sties, whhh show adaptation to 
an ui|uath exlstenct to a high degree 
their imthod of n produc lion Is evidence 
of this fail SultUUnt proof exists that 
lluv wire Imm all\e A total of 14 InhIUh 
of Ichthyosaurus wen found with voung 
ones In llielr UkIIok. Considering tin ism 
dtfton of the voting ones in a nundsr of 
these HtKsItmiiK the preH-csN of birth Is 
eame prahlininthal in view of the fact 
that man\ of these young ones wire fne 
Ing each other Both Owe-n and Qm nstisJt 
ex prow si tin belief that tin Ichthyo- 
saurns frequentlv ate their young ones. 

Brnnea deserves the credit of having ihtl 
nltely established the truth of this asser¬ 
tion hy \ rui Ing a Berlin sjs-c (men 

The Jcht hv osaurus imnsessed a long 
tailed head w hh h w iih Joined 1 o the 
Spindle-formed torso practknlh without n 
neck, a fait whhh enabled the monster to 
ski in through the water with practically 
no resistance Undoubtedly, through bod 
lly structure nml limbs, they must haw 
been the best swimmers among the sea- 
nnlmnls of that time They possessed 
very short limbs of a finny stnn ture The 
hind rudder-organs showed weak develop¬ 
ment since locomotion was obtained by 
means of the two lobulated tall fins, act¬ 
ing in conjunction with n rather high back 
fin as keel 

In the structure of the skeleton of the Adult and infant ichthyosaurus, as raatarod from the taall remains of Urn 
limbs we find proof of a striking increase German fields 



take In large quantities of air in diving 
into the depths, for one must assume that 
breathing took place through the aid of 
the lungs. 

The large numbers of fossilised speci¬ 
mens found prove that these animals led 
a gregarious existence, and that, like the 
whales, they moved about In large schools. 
Whether or not they are to be considered 
as having been the sole inhabitants of the 
high sees, Hoknbofen** discoveries prove 
that they even ventured Into shallow bays. 

This reptilian family flourished in the 
period of the Llassic Formations, the most 
Important feature of which Is the Urge 
number of different specimens of Ichthyo¬ 
saurus and other reptilian remains. In 
the Upper Jurassic strata they become 
rarer, and rarer still in the Cretaceous 
rocks. Not a single Ichthyosaurus remains 
from the Tertiary Period. It must accord 
fngly be assumed that this reptile became 
extinct In the Upper Cretaceous forma¬ 
tion 

Derdopmwit of the Alb ert o« la d artij 
In 

A HECHNT discovery was made of as¬ 
bestos-bearing rock which given prom¬ 
ise of being of considerable value. Consul 
Norton F Brand In a recent report states 
that the deposit is located in the serpen¬ 
tine rocks of the Canadian Pacific Bail way 
connecting Kevelstoke and Arrowhead and 
is about four miles north of Arrowhead. 

The Montreal JEUflp fitter recently an¬ 
nounced that a large manufacturing plant 
tor making asbestos products la about to 
be constructed In the Province of Quebec. 
According to tbU article about 80 per cent 
of the asbestos produced In Canada has 
heretof or e been exported to the United 
States, while nearly all of toe dominion’* 
req uir ements of asbestos products has 
been reexported from this country. It Is 
understood that asbestos constitutes about 
one-half of toe mtaere| production of the 
Province of Quebec, ^ * 
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81s MMNMhrt atagM in the act Job of one cylinder, atarting from the moment when the compreaaion stroke la completed. For full detailn nee the text 


Intake, Compression, Power and Exhaust 

Successive Stages Showing What Happens Inside the Motor That Drives the Modem Automobile 


fYNB of the popular feature! of automobile allows of 
v/ recent years has been the display of engines cat 
away in some manner and driven by electric power 
from outside, to display the aucceealve steps of the en¬ 
gine cycle There are always half a down of these 
exhibits, and there la always a good healthy crowd In 
front of each We cannot believe that the people who 
go to the automobile shows lack acquaintance with the 
fundamentals of the internal combustion engine, yet 
they stand by the hour watching these exhibits turn 
over with their Internals exposed. When the author 
of "Helen's Babies" put the words M I want to see the 
wheels go 'round P Into the mouth of little Taddle, he 
demonstrated the poefs statement that the child Is 
father to the man, and gave expression to one of the 
dominating impulses of the civilised homo topics* 

This, we believe, Is sufficient justification for the pic¬ 
tures and text that occupy these two pages. Few of 
our readers are In Ignorance of what we tell here On 
the other hand, the things that experienced drivers do 
and say make it plain that all the niceties of the engine 
cycle are not universally appreciated. And even the 
reader who finds nothing here which had failed to im¬ 
press itself upon his conactouMnees will, we hope, take 
a certain satisfaction In just watching the wheels go 
'round. 

The first attempts to make an engine which should 
be driven by the direct power of an explosion taking 
place In Its cylinders, without the Intermediate agency 
of steam to convert the beat of combustion Into power, 
were disorderly and unsuccessful mainly because they 
failed to take Into account the fundamental necessity 
for compression. A proper mixture of air and gasoline 
Is explosive under all circumstances, but at atmos¬ 
pheric pressure It will not produce power to do a great 
deal of work It Is for this reason that Beau de 
Kochas, who first laid down the orderly sequence of 
strokes set down in the title above, Is often recognised 
as the grandfather of the modem four-cycle engine 

Our first series of drawings attempts to follow tliese 
four parts of the cycle through in a single cylinder 
We take the carburetor for granted, assuming that a 
means Is present for supply! 0 * to the intake manifold 
a proper explosive mixture. We start, In Drawing I, 
at the point where the cylinder stands at top dead- 
center after the completion of the compression stroke. 


This cylinder stands now on the verge of doing work, 
the gas above the piston la under compression as Indi¬ 
cated by the In turning urrows, und all Is In readiness 
for the spark 

For the moment we shall take the spark for granted, 
too, and rest secure In the confidence that when it is 
due It will arrive Drawing II shows the next stage, 
the spark has occurred, the gas In the cj Under has ex¬ 
ploded, and the arrows Indicate that pressure Is being 
exerted In all directions. An explosion, lie It noted, i on 
take place In a dosed chamber without anything of 
note happening A certuln definite pressure Is pro¬ 
duced, and If all the walls ore able to withstand It they 
alll do so, and It will be contained In the present case, 
all the walls of the combustion chHtnlier are amply able 
to contain the explosion, with the single reservation 
that the floor of this chamber, furnished by tlie piston, 
Ik movable. The expanding gases take the vent that is 
open to thetn und drive the piston down Drawing II 
shows It on Its wuy, moving downward us Indicated by 
the arrow The "throw" of the crankshaft, which a 
moment ago stood straight up, hus been pushed u round 
and now stands straight out In front of Die plum* of 
the paper The camshaft which makes a single revolu 
tlon to two complete turns of the <nmkMhuft, for a 
reason to be demons!rated later, has made one-eighth 
of a turn to match the quarter turn of the crankshaft, 
the cams are In corresjiondingly shifted positions 

In Drawing III we are within u quarter tn< h or so 
of bottom dead-center The exhuust earn has moved 
around fur enough to lime started to rulse Its push rod 
und wiLli It Its \nl\e With the crankshaft throw ho 
near Us own deud-ccntt r, the piston cun not exert much 
push on IL In any evenl the Infinitesimal amount of 
power lost by what might ut first blush wem the pro- 
muturo oficnlng of the exhaust \ulve Is more than com 
peasated for L^r the acceleration given io the exhaust 
process by this eurlv owning For there Is going to lie 
u real loss of power If no attempt to explode the next 
charge, when its time comes, without having cleaned 
out the burned gumw thoroughly In tills drawing we 
still have the gases In the combustion chamber expand 
Ing, pushing in all directions, and Inddentully i sinning 
to some degree out through the partly opened exhaust 
valve and thereby lightening the tusk which the piston 
must perform on Its ujwtroke. 


Drawing IV allows the piston at the end of Its down 
stroke at bottom dead-center, and the exhaust valve 
Is open a trifle wider The piston will not move any 
further so that the cylinder is impervious to the ex¬ 
pansive force of the gas save at the one point where 
we ure only to glad to have It yield—at the exhaust 
valve The only action of note that Is taking place In 
the gus Is therefore its continuing escape through this 
valve 

In Drawing V the piston has gone well along on Its 
upward stroke, we see the crankshaft throw up and out 
behind tlie plane of the paper This is the exhaust 
stroke, the gas maj still lime a certain amount of ex 
pangive action left In It hut that Is Immaterial The 
piston is actively engaged In driving It up und out 
through tlie now wlde-oism exhaust valve, the heel of 
the cam (In u cnin of tills shu|»e It seems us though It 
might heLter he designated the toe) being at its highest 
point 

The sixth sketch depicts the mxt significant stage 
The piston 1ms again reuc lied the dend*centcr ut the lop 
of Its stroke, and the absence of un arrow to Indicate 
Its direction makes It plain thut It Is again momentarily 
chocked 'Hie exhaust valve has closed complete!), In 
untieIputlnn of the opening of the Intake valve which 
H to follow At I he stuge shown here, nothing Is lmp- 
jientng In the chninlter tibov* the piston head, the ex 
luuiut hns been completed, (he Intake has not started. 
So wt have no gas flow at all, and no arrows to hull 
cute unv 

As soon as tho piston starts Its downward stroke the 
Intake valve of course must Hturt to o|»en In order to 
get the full benefit of tho suction from the motion of 
the piston Drawing V II shows thut this condition Is 
met, Drawing VIII shows Iho Intake stroke ut Its cen 
ter, with piston nnd crankshaft In about the same post 
tlon us In Druwlng II, hut with the cams und the valves 
quite otla i wise, Hint Dnwlng 1\ shows us at the end 
of the stroke, at bottom dead-center ugutn Here we 
ure uLiout to start up on the compression stroke, and It 
might seem that the Intake valve should have closed tn 
expectation of this. The fuU Is, however, the In 
druwlng font ut the valve In no persistent thut we cun 
afford to penult tlie closing of the luUer to drug along 
u wee bit Into the compression stroke It need not clom 
rompletetv until the gus In the cj Under shall have had 
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time to transmit the compressive force of the moving 
plNton from tlie bottom to the top of the cylinder But 
Drawing X shows us that as soon as any appreciable 
distance ha* been truveiled li> tlie piston In It* upward, 
compressive wny, the Intake valve la seated. Drawings 
XI and XII show the completion of tlie oompresrten 
stroke, and bring us to the beginning ugnfn 

Careful comjmriNon of Drawing* III VI with num¬ 
bers VI-X will show that tlie Intake vuhe and the ex 
ha list \utve do not corrwqmmt exactly in their action 
The exhaust open* before the piston reaches bottom 
dead-center and !h tloaed at the Instant when It arrives 
at top dead-center Tlie Intake Milve, on the other 
hand, opens a slmde after top dead-center and doses 
a shade aftpr bottom dead-center This result, It will 
be appreciated, requires that the two cams he *et not 
at exact right angles to «me onotlier, but at an angle a 
trifle wider thHn this, so that the Intake action follows 
the exhaust at an Interval slightly greHter than a 
quarter revolution of the camshaft or u half revolution 
of the crankshaft As here pictured, the two valve ac¬ 
tions take the same actual time und the n< Hon of each 
\alve In opening take* the huiiic iterlod as the ncthm of 
the name mlw In closing If It were desired to dcimrt 
from these conditions, the period* of the valves could 
be made to differ by having the Intnki nnd the exhnust 
cams of different shut** whlh the half jierlod* of a 
single valve could lie mode to differ b> having the cam 
unsyinmetrle—sloping more Hlinrply on one side of the 
heel than on the otlier 

Tlie val\e u< lion and the shape of the enm have been 
copied, in these drawings, quite faithfully, from u jwr 
titular engine of h jwrtlmlur brand of automobile 
Aside from this. It will be reuUxed that liberties have 
been taken In the drawings, whit h ure rather crude in 
a number of reap* I*. In particular the alcove that 
carries the valves Is not. Ip fuct In front of tlie cylinder 
cliHTiihcr or liehlnd It but In every engine Is uctually 
at one side so that the valves stand side by side In 
the direction parallel to the crankshaft For simplicity 
of drawing we hnve turned the nlco\e around, und at 
tlie same time so pictured tlie valves thut they may both 
have their push reds resting on the cams of the single 
camshaft Of course no sane designer would set up his 
engine In sui h a way that the Intake would have to pass 
across the exhaust vulve, covering a superfluous dis¬ 
tance of two lui he* or more Other dotnirtmv* of our 
drawings are likewise made In the Interests of clear 
diagrammatic representation, nnd will lie so understood. 

We have shown the valves on our picul t > Under as 
of the poppet type More and more, engine-builders aro 
availing themselves of the advantages of the overheud 
valve In the top of the cylinder casting, so a word 
ought to he sold about tills. Its big feuture Is that It 
eliminates tlie alcove, and make* it possible for tlie 
Intake nnd the exhnust to proceed without running 
around u corner The Incoming gas enters 
the main body of the combustion chain 
her at once, the exhaust gases leave that 
chamber directly via the valve Curiously 
enough, the Introduction of the overhead 
valve requires no modification of the cam 
netting, In spite of the fact thut the valve- 
head must move downward to open and 
upward to close. In reversal of the isqipet- 
valve action Tlie push rods are merely 
made longer—sufficiently long, In fact, to 
project into the clear no top of the cylin¬ 
der casting A rocker arm Is then pro¬ 
vided, running front the end of the push- 
rod to a short valve stem. When the 
push-rod moves up, this rocker drives the 
valve down, and, as our drawing inserted 
tor the purpose shown, the two styles of 
valve are In precisely the same position 
tor the same position of the cam It Is 
even possible to Introduce a le\er-ratlu 
effect by allowing the valve end of the 
* rocker arm to lie hmger, from pivot to hearing point, 
than the drhlng end that bears on the push rod. In 
thla way the valve travels faster than It can with the 
direct drive from the pu*h rod, and so may open wider 
without any loss of time 

The action of a single cylinder Is by no means all 
there Is to the automobile The several cylinders have 
to be so arranged that they will all contribute. In equal 
shares to the driving of the shaft It la here that the 
fundamental divergence comes In letween tours and 
state, and between all In-line and V type engines. We 
have not space to picture them all, and must therefore 
content ourselves with n tow generalities. 

Every piston, It a HI be realised from what we have 
already shown, must mukc tan complete return trips 
down and up again In its cylinder for its complete 
cycle, and that means that the crankshaft must rotate 
through two complete turns for a single cycle of the 


cylinder In other words, the individual qrttftdW 
livers a power stroke not once on each torn of the s h a ft , 
but once on every two turns. This is the feature that 
separate* the four-cycle engine from the steam e ngine 
and tlie two-cycle type generally, where work is dona 
on both sides of the piston so that a power state Is 
delivered on each revolution of the crankshaft, I*uSa»»* 
lng the matter further, this Is the reason why the tour- 
cycle engine Is always a multi-cylinder affair* A tingle 
cj Under cun hardly deliver enough energy on tbs work 
stroke to carry the crankshaft through a turn and a 
half, drive the piston through three parasitic states, 
and In uddltinn deliver energy to the trenamttttou 
syateni 

Tlie cylinders niunL, however, be arranged so that two 
demands ure met The power strokes from the several 
pistons must come at evenly distributed Intervals 



in both types, dtsplU the ravened direction of ope&in* 

Poppet valve vs. overhead type 

through the two revolutions of the crankshaft that cor¬ 
respond to the single ejete of the entire engine, and 
they must be so distributed spatially along the shaft, 
from front to back, a* to keep the latter evenly bal¬ 
anced The latter condition Is not so clear when ex¬ 
pressed In words as the former, what It means may 
well bo appreciated by u glunce at our drawing of the 
complete four-cylinder engine. 

It will lie noted that here the two end throws of the 
crankshaft are shown down, Vtth the pistons corre¬ 
sponding to them at bottom dead-center, while the two 
center throws ure up, at top dead-center This, It will 
lie understood at once, results in up even distribution 
of the up nnd down moments about tlie center bearing 
of the crankshaft If, without proper thought, the 
cylinder* were allowed to Are In order from front to 
hack, the first and third throws would be down while 


the second and fourth ones were up, and tho unbalanced 
pressures would destroy the center bearing In abort 
order. If not the crankshaft li the bargain. 

The six-cylinder engine, of course, presents three ex¬ 
plosions and three power strokes for each tarn of the 
crankshaft, white the four-cylinder type presents only 
two. This means that where the successive cylinders 
In the tour (in order of firing, hot In order from front 
of the engine to back) have their crankshaft throws 
exactly opposite one another at angles of 180 degrees, 
tho corresponding angle In the six is 130 degrees, The 
great advantage of the six inheres In this circumstance, 
tor where we show the tour with all pistons at dead 
centers simultaneously, this cannot happen on the six, 
which must always hove at least tour of Its six cylin¬ 
ders somewhere In the middle of a stroke, with never 
more than two of tbs tix at a dead-center This explains 
why the light six-cylinder can make gasoline-mileage 


ttftt 

practically canal to that at tin heat tent n*tic the 
eights end twelve* of n reste rtty boss tfctii dxtrmn 
■nnothnsas o t operetta upon a tag** conwptirea of 
fust 

We have selected the tour tor faB dja gre mto a Hc rep¬ 
resentation of the entire engine-cycle, and hare retained 
the conventtopaltred crudities that make tor more con¬ 
venient diagramming. We are now able to show the 
relation between the crankshaft and the camshaft The 
driven gear at the end of the latter Is tw|ee the sias 
of the driving gear at the end of the tonner, so that 
the camshaft toms oooe while the crankshaft tares 
twice. Beflection will show this to be a necessary con¬ 
sequence of the fodr-etroka cycle; it could be avoided 
only by the use of separate camshafts tor intake and 
exhaust valves. Arrows emphasise the fact that with 
a simp)# gear arrangement IBte that pictured, these 
shafts revolve in opposite directions. 

Mo comment la necessary upon what la taking place 
In each cylinder Individually, since la every case are 
of the stages shown in our first twelve drawings Is re¬ 
produced. The point here Is rather to exhibit dearly 
the su c cession of pow er , exhaust. Intake and comprea- 
*J<«, as well os the succession of power strokes through 
cylinders 1, 2, 4, 8 when numbered in accordance with 
their position along the oxl* of the engine. The cams 
ltave bran still farther conventionalised, and this time 
the arrangement of all eight of them appears. 

Mo effort Is made to Indicate the manner In which 
the timer or distributor, tor producing the spark at the 
right time in the right cylinder, is geared or connected 
by chain to the ultimate source of Its driving power 
It, like the camshaft, must rotate once to two turns of 
the crankshaft, it may be driven by one-to-one gear off 
the camshaft gear, or by a similarly geared chain off 
the camshaft The point in showing It at all is to 
Indicate it little more clearly where the spark comes 
from Assuming that we have a sparking current in 
the wires, it Is plain that as the brush passes over 
each contact, this current flows to the plug In the cor¬ 
responding cylinder and there gives tho spark. We 
show only the wire leading to the cylinder that is 
actually firing 

The distributor Is the one element In the timing of the 
engine that 1* flexible (as the spark-lever indicates) 
The slower the engine speed, the further the spark must 
be retarded to give the maximum of power, the greater 
the engine speed, the further it must be advanced In 
the same search tor maximum force. Perhaps the rea¬ 
son for this Is not clear to every driver Beflection 
ought to make It plain that the slowing or speeding of 
the engine does not In the least affect the relative tim¬ 
ing of pistons and valves, It affects only the actual 
values of their several speeds. On the other hand, the 
combustion and explosion velocities of a mixture of air 
and gasoline are entirely definite, and nothing we do to 
the engine cun affect them In the least. 
When we slow the engine, or speed It up, 
we therefore do alter the ratio between 
the piston speed and the speed at which 
the gas acts In the combustion chamber. 
If we slow the engine materially the ex¬ 
plosion takes place at the same old speed 
und will reach the piston head and begin 
to do work thereon before we are ready 
for it to do so, to prevent this, we retard 
the spark and start the explosion later 
When we speed up the engine beyond the 
velocity of gas explosion, we similarly 
must advance the spark In order to make 
certain that the expanding gas shall reach 
the piston bead soon enough 
The whole sequence of events that take 
place Inside the gas engine is admirably 
designed to bring oat the true significance 
of minute Intervals of time. Tbs Qresks 
had their celebrated paradox of fisno, 
which was a permanent pussle to thorn 
because, admitting the pnstiUIlty of dividing space 
again and again and again Into as small Intervals as 
we chouse and admitting the reality and the significance 
of the parts Into which It might thus he divided, they 
refused to divide time similarly Into Indefinitely small 
pieces. We are apt to Share this toiling that there 
comes s point beyond which further shortening of the 
time dealt with lacks significance. If we Will hut re¬ 
flect that pistons make up to 2OQ0 trips up the cylin¬ 
der, and 3000 tripe down It, and 4000 dead stops and 
reversals of direction, in 00 seconds, we ought to be 
convinced of the reality of minute time intervals. There 
is ttnp, and to ream, tor tip pepper sequence of aU 
the things that must take place to complete e compli¬ 
cated engine cycle which lasts tor but 0 one-hundredths 
of a secon d e ven when the item under cflfisidsratta 
is the halt at dsad-cmtsr which can only bs attorns# 
a small fraction of this already intent* period. 
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TrWWy Snow S weep «ni 

B T Mum of mw derices, Cincinnati 
stmt car tracks and stmts are to be 
kept fret from heavy snows and coatings 
ot lea which In the past hart proven big 
obstacles to, traffic. They have been offi¬ 
cially adopted by the Cincinnati traction 
company* and formally approved by tboee 
dty official* having supervision over the 
company 

The nepr equipment constats of seven 
cars e q u ip ped with snow-pushing “wings" 
which are 12 feet long and when spread 
out for action dear a width of 7 feet out¬ 
side the car track. These “wings" are 
also equipped with extensions of heavy 
steel folded over Uke a jack-knife which 
when opened up clear several additional 
feet This contrivance may be termed a 
“roopper-up” and dean the street for the 
benefit of other traffic. 

Another piece of equipment la a large car provided 
with an apparatus for the removal of ice. On the 
front of this car la attached an apron provided with 
steel teeth, tor the cleaning of tee from the tracks, 
which forms after snow melts. This machine, It is 
said* will do the work of 200 men. It la also planned 
to equip trucks with “wing*" for use on streets where 
there are no car tracks .—By A. <7. Kroger. 

Electric Service Continued while 
Duct Line was Lowered 

I N Minneapolis recently a two-line under¬ 
ground duct was lowered 12 feet 
through a total length of 1100 feet with¬ 
out any Interruption to the electric ser¬ 
vice. At the point where this work was 
accomplished the roadway was depreaaed 
12 feet In the process of eliminating a 
grade crossing, and the suspension method 
of lowering the ducts waa resorted to In 
order to gain continuity of service 
The street was cut away on either side 
of the ducts to the required grade and 
then the ground was cut away from under 
the ducts at 10-foot Intervals. Under the 
ducts a trestle of crow-ties and upright* 
was erected In the openings and two sets 
of planks were placed on edge on top of 
the trestle parallel to the road Bolts 
passed between the two timbers carried a 
nut and washer and this formed a carry¬ 
ing support tor the ducts. Bhort cross- 
ties were Slipped under the duct line a 
short distance apart and a loop of guy 
wire was passed around each end of a tie 
and on through a pivoted eye on the lower 
end of the bolt All the bolts were adjusted to take up 
the tensions, and the remaining earth was removed 
with a scoop shovel Then the ducts being In complete 
suspension were ready for lowering. To lower the lines 
the nuts on every other pair of holts were given three 
turns and then the alternate supports were lowered by 
three turns of the nuts. Upon reaching the bolt ends 
the nuts were taken off every other pair of bolts, and 
the guy wire loops were lengthened out by 
about the length of the thread on the bolt 
After the bolts were placed baric the nuta 
were screwed down to take up the strain. 

This process was repeated until the ducts 
had reached thair new level Then the 
bolts and loops were removed and the 
trestle demolished.—Ay Alloa P OhUd, 

Daily News and Concerts by 
Radio Telephone 

T HE Westtngbowe Electric and Manu¬ 
facturing Company announces that It 
has opened a radio telephone broadcasting 
station at Its plant in Newark, N J., and, 
with the cooperation of the Newrt 8m* 
daw Can; Is MPplylng news and concerts 
which can be hoard by wireless operators 
within a radius of 200 miles. 

Every eight beginning at 8*06 Eastern 
Standard ttfoe, an entertainment consist¬ 
ing of a digest of the day's news, Govern¬ 
ment re po r ts, and a musical selection 
Is given. A Medal feature of tbe enter* 
talnmmtfi ta a children's hour every Fri¬ 
day night at T tfdocfc, when songs and 
storleg fer the yo un gsters will be radio- 
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The scraper that dears away ice and frosen snow 


so that thousands were able to enjoy the games. Sim¬ 
ilar service will be inmvltfed for the major football 
games and other Important sporting events, the fact 
that these occur strictly on schedule makes them more 
eligible tor such treatment than the more serious news 
of tbe world Elections, however, can always be cov¬ 
ered, as can market quotations, Important court (led 
dons, big sporting events and anytUlng else that hup- 



Udng the trolley sweeper to clear snow from the roadway 


pens on fixed schedule or at a time known In advance 
Tbe Wctdlngnouse Newark station operate* on a wuve 
length of 300 meter*, and Its call letters are WJZ. It 
should lie euslly heard as fnr south as Baltimore and 
as far north us Albany, while uuder favorable condi¬ 
tions, the message* should be audible In practically the 
entire area east of the Mississippi River, and as fur 
afield as the Bermuda Islands. 


Dmtagttw W0H9 AprittfeueMI l 

ertrf tti ottar play wn n> 

PMM w aow u ptd* tr mb thU autkm, 



Ltwwiaf Dm iMMIm M< wttlmri tetcmpttai tW amte. 
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Testing of HMramnetem 

T HE previous edition of this Circular of 
the Bureau of Standard* contained. In 
addition to the testing regulations, much 
general Information on thermometry and 
temperature measurements. The present, 
or third edition of Circular 8, has been 
very much shortened by including only the 
Information whhh Is essential to those 
m ho at all themselves of the Bureau a test¬ 
ing facilities. The Bureau s standard scale 
of temperature 1* defined and the method 
of reproducing It Is briefly Indicated A 
new feature of the circular 1* the inclusion 
of definite testing requirements and of 
tolerances ns to ciirrentness of graduation 
Thermometers meeting the requirements 
as to suitable design, material, and work* 
munshlp will. If found correct within the 
established tolerances, be certified, others 
will receive reports giving the result of 
the test. Notes on the behavior of thermometers which 
are ln< Itided In the circular are intended to give the 
user of these Instruments the Intortmtiion necessary tor 
an intelligent application of the results of the test. 
Explanations are given of the reasons why the appli¬ 
cant tor test must assume all risk of breakage either 
In shipment or test The circular contains general 
Instructions concerning packing and shipping and 
schedule of fees for testing 
The circular may be obtained from tbe 
Superintendent ot Documents, Government 
Printing Office, Washington, D CL 

Zinc Cyanide Plating Solutions 

Z IMl coatings garnish by fur (he best 
protection from corrosion of steel, 
and for this reason rim plating or electro- 
gulvunlzlng wuh extensively applied to all 
sorts of MU4 lilnerv during the war Batls- 
fn< tory rinc deposits run he seiured front 
either sulfate or c>unlde solutions, hut 
the latter ismscescs the udvantngc of 
M throwing * the deposit better Into deep de¬ 
pressions or upon the surface of irregu¬ 
larly shaited Hrticle*. The cyanide solu¬ 
tions were, therefore, given first considera¬ 
tion In the ln\estigullons conducted by 
the Bureau. It is hoped luter to extend 
tills study to Include the sulfutu solu¬ 
tions. It was found that satisfactory rim. 
ryunldc plating wilutlons cun lie made by 
using xlm oxide to replace part or all of 
the line cjiwlde formerly * , '»'wd for 

this purpose * 

T« hnologlc Puper No 105 of the Bureati 
of Standards dew ribes the above work and 
gives formulae tor satisfactory solutions and general 
directions for their use 

Concrete Tower for Dam Construction 

O UU cover this month shows the concrete tower 172 
feet in bright which has been built to carry the 
mixture of concrete up to the different levels for con 
struct!on of the Hctch Hctrhy dam, from which a large 
part of California will ultimately be 
served with hydroelectric power The 
dam Is to be built in two auctions, the 
first bring 226^ feet above tho stream, 
bed, and the ultimate crest 8U feet high. 
As the dam goes up, the height of the 
tower will he Increased correspondingly, 
so that at all stages of the work It will 
give ample pouring head. 

The aggregate la delivered directly to 
the mixers liy small locomotives. A nar¬ 
row gage railroad was constructed run¬ 
ning from the dam site along the ride of 
the valley a distance of some 7,000 feet 
to a rock quarry at the foot of Wampama 
Falls. 

Excavation was carried to a depth of 
72 feet to provide a solid foundation for 
the dam, numerous pumps bring required 
to unwnter tbe rite Tliese Mg towers 
add further evidence to the numerous text 
and pictures which have already served, 
to give the readers of the ScrKHTmct 
American some Idea of the magnitude of 
the whole undertaking. 

Our artist has glxen a good idea of 
many of these phusea of the work, and has 
shown how oi*erathms are conducted on 
a 24-hour basis with the aid of huge flood¬ 
lights that draw their power from that 
port of the project already completed. 
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The Service of the Chemist 

A Department Devoted to Progress in*the Held of Applied {feedstry 
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The Effect of Oils, Greases and 
Degree of Tannage on Rnaaet * 
Harneaa Leather 

T I1K result of a series of experiment! 

conducted lit the Bureau of Standards 
U ivixirtt-fl In Technologic Pnper No J 00 
The variation In tensile strength, stretch 
and buckle strength In leather from dlf 
ferent parts of the hide is given for sfx 
sides of leather It has been found that 
variations In the amount of oils, both 
mineral and animal, und ot medium ami 
liea\y tannage, us well as the umount of 
stuffing, has a bearing on the pli>Ktcul 
properties and there la a point beyond 
which these materials do not add to the 
strength, and indeed may actually de¬ 
crease tt 

It whh also found that the tensile 
strength Is greater for leather tunned 
for u short time thun for that given a 
long tannage This also affects the firm- 
ness of the leather, the longer time tan¬ 
nage producing leather more resistant 
to sheer when used near a buckle. Min¬ 
eral oils of the type used In the experi¬ 
ment did not affect tlie physical proper¬ 
ties of new leather in any degree sub¬ 
stantially different from animal oils. 

Ductile Nickel-Cobalt 

R KHKAHCll continues to uncover the 
reasons for tlie behavior of different 
compounds to such a degree that one can 
not fall to wonder why many industries 
or Individual concerns In an Industry 
hesitate to mipisirt research For ex¬ 
ample, the alloys of nickel und cobalt 
have always been non-ductile at ordlnury 
temperatures, but It has remained for 
Colin tj Mnk to learn that this hun- 
ductlllty Is due to thei nrpacnoe of carbon 
In the alloy, ufldL ttwtwhen such a non- 
ducllh Is fn*ed from curhon, sul 

'’phosphorus and basic Impurities It 
becowen ductile. An alloy containing 
20 to 30 parts of cobalt und 00 to 80 
parts of nickel produced In un elei trie 
furnace using an ulundum crucible un 
der circumstances which preclude con 
lamination with the Impurities men¬ 
tioned above and to which, when melted,*’ 
two parts of manganese are added, may 
be rolled from one-hulf Inch down to 
t*o one-hundredths ot an inch without 
Intermediate annealing Such on alloy 
Is spltabln os a suptH>rt or a current 
tend wire for electric Uiuim. It has low 
Mat conductivity, and therefore in- 
■ creases the efficiency of electric lamps, 
particularly in the case of those of low 
voltage. 

Waterproofing Paper 

A BRITISH patent haa been granted 
tor a new method of waterproofing 
paper to such an extent that It may be 
used ns a substitute tor rubber or 
leather In making diaphragms for gas 
meters, etc, or tor the manufacture of 
small articles like purses. The patent 
Is abstracted In the October issue of 
Chemical and Metallurgical Engineering 
and states that the material Is prepared 
tqr impregnating loog-fibered paper with 
a warm solution of animal and vegetable 
glutinous substances. After drying, 
whale «U or a tot Is robbed Into the 
treated paper The longvflbsred Jap¬ 
anese paper U considered preferable, and 
the toUowlng Impregnating solution u 
ceneldered suitable Gelatine one pert, 
ar row r oo t one part, potassium Wcarbon- i 
ate oofrfcatf part, calcium chloride or i 


glycerine three parts, and to reduce flam- 
, mahlllty, three parts of ammonium car¬ 
bonate are added These materials are 
all dissolved in one hundred parts of 
wuter When brittleness is not a factor, 
gelatine alone may be used, and the 
treatment with fat or oil alluded to 
ulmvo is necessary only when the ma¬ 
terial Is to be subjected to alternate 
wetting und drying. 

Coal Gan Composition 

A NNAI.HH VK CHIMIE for May and 
Jim s report results of experiments 
by Vfgnon on the relation of tenqierature 
to the composition ot gas obtained by 
the distillation of coal. In the series 
various coals were heated at 400, 000, 
800, 1000 and 1200 degrees Centigrade, 
until only very small quantities of gns 
continued to come off at that tempera¬ 
ture A number of conclusions are re¬ 
ported. The unsaturated hydrocarbons 
distill below 000 degrees and are broken 
up at higher temperatures. The sat¬ 
urated hydrocarbons dUUH up tOSOO de¬ 
grees In large quantities, that is, up to 
84 per cent, but this percentage dimin¬ 
ishes rapidly at still higher tempera¬ 
tures. Most of the hydrogen comes off 
between'$Q0 and 1000 degrees, and less 
than 10 per cent of the carbon monoxide 
comes off-below 1000 degrees. When tbs 
temperature of distillation Is Increased 
a greater volume of gas is obtained, but 
this gus Is of low heating value and con- 
tolnH on the average greater amounts 
of carbon monoxide. 

The Value of Planting Trees to 
Supply Raw Material for 
Chemical Industries 

N OT so many years ago It was consid¬ 
ered necessary to establish a tan¬ 
nery in the woods where It could be 
near large supplies of the various hark 
required More lately methods for prep¬ 
aration of concentrated tanning extracts 
were develops! flhd the newer tanneries 
have, in general, been placed with refer¬ 
ence to easy ucctws to a supply of hides 
and skins, to which It la cheaper to 
bring tlie concentrated extract than to 
transport the green hides to the bark 
I'art of this change comes about through 
the dlwipiteuraoce of suitable trees, Hnd 
In Germany the Cenlrul ITnhm of the 
Gorman leather Industry is now urging 
that more attention be devoted to the 
planting of chestnuts, not as h substitute 
for nok, but os a means for Increasing 
domestic tannin production The bark, 
as well as the wood, of the chestnut con¬ 
tains tannin, and op# investigator has 
found that at the age of 15 to 25 years 1 
tho chestnut will yield from 4 to 7 times 
us much tannin as the oak of the same 
age from oak plantations. The plan 
«emus to be to replace the oaks os they 
are removed hy setting out chestnuts. 

While it is true that the present 
srarrity of wood or methyl alcohol In 
the United States is due in large part 
to the demand for formaldehyde used in 
the treatment of seeds, etc^ and as a 
raw material In the preparation of or¬ 
ganic accelerators tor rubber vulcanise- 1 
tton. It is also true that several wood 
distillation plants have been compelled 
to cease operations tor lack of raw ma¬ 
terials. Notwithstanding the efforts 
mads on the pari of the authorities and 
•one private internets to practice refor¬ 
estation, the subject seems to be one to 


which more attention la given in conver¬ 
sation than In actual practice. The do* 
veleproent of different chuptoal Indus¬ 
trie In our country may* bring added 
pressure to bear to aoeompUsb the type 
of reforestation work vtiUcb has long 
been advocated. 

A New Cooperative Morin— t 

U NTIL the organisation of the Crop 
Protection Institute, under tbs 
auspices of the National Research Coun¬ 
cil, on September 28, following the pre¬ 
liminary conference held laat Tuns In 
Boohester, N Y*, there have been no 
adequate facilities tor cloea cooperation 
between the various sc ie ntists interested 
in combatting injurloua insects and plant 
di s e as es and those who manufacture the 
materials and appliances used In such 
work The new Institute represent* all 
of these groups, and through Its activity 
It Is planned to conduct regional confer¬ 
ences and cooperative experiments to the 
end that more rapid progress may be 
made in devising new methods tor Insect 
and plant disease control None of the 
present work will be duplicated, but an 
effort at coordination will be made and 
there is every reason to believe that the 
public will eventually benefit to a 
marked degree. 

The Importanoe of such cooperative 
work may be emphasised hy the work 
before us In controlling and if possible 
eradicating the bean ladybird. (The In¬ 
sect has arrived from Mexico and Is 
establishing Itself among the leguminous 
crops of Alabama. Unlees It can be con¬ 
trolled this Insect threatens the bean 
crop of the United States. So tor as we 
know now, the ladybird has no natural 
enemies, and as it clings to the underside 
of the leaf It Is difficult to reach with 
sprays and dusts. Unlike most insects, 
two-thirds or three-fourths of the Indi¬ 
viduals are Jemulee, each of which may 
lay 750 eggrln a season. It is evident 
that to wage war on so dangerous an 
Insect requires the fullest amount of co¬ 
operation on tho part of state and fed¬ 
eral authorities, as well os others. The 
vfrork of an insect of this sort could 
fftkdUy undo all that the bollweevtt haa 
Unght the South concerning the benefits 
of crop rotation and the growing of 
leguminous plants on soil wltere the boll- 
weevil makes cotton raising commer¬ 
cially Impossible. 

Renewing Worn FOee 

P UBLICITY ha. Jut been given to m 
method for renewing old Um which 
«m*lsts first In etaurin* them with * 

' “fflo enrd.” after which they ue placed 
U ■ mlxtnre of four ounces of washing 
sods and one quart ot very hot water, 
in which mixture they are then scrubbed 
with a brash to r em ove oil, dirt, etc. 
The add mlxtnre to which the filtn are 
then transferred consists of four osncoe 
of snlfQrle add In «na quart of Watsr. 
It should be r e m e m bered Oat when di¬ 
lating sulfuric add with watsr sadden 
heat is developed each that if the watsr 
Is pound upon tbs add daagsraaa «et> 
taring will occur Tbs add ahonW 
always be poured Into the watsr my 
•lowly sad tbs solution stirred With * 
ptece of wood or a giaas rod. The Md 
files remain cove t ed la tbs sohitton dor 
from 10 to lh boors, after which fur 
era thoroughly vhM la water, dried, 
and died. 


A Chaadod Mgthod for ttieDatae- 
tte« in FrqR Of n Prta* 
Frorie CeriSttta 

T HIS Is tha subject of an interesting 
article by Deft* and Tbytes in tte 
October Issue of tte Jo u rna l o/ Mn 
trial and en gineering C h ss riri r y - 
^Modern methods of cold storage of 
fruits some ti mes raise the duration 
whether too low temperatures have bran 
employed, resulting In abnormal deteri¬ 
oration when the fruit Is removed ft um 
storage. HV>r example, pears are held at 
a lower temperature than peaches, and 
If both are bald at the same te mp erature 
the peaches may be Injured. The ques¬ 
tion arises whether fruit which has been 
frousn or only partly from can he dU- 
ttagnlsbed from fruit not subjected to 
these low temperatures, 

“Extreme cases of from fruit can, of 
course, always be recognised after thaw¬ 
ing by the mu mi nees and darkening of 
the pulp, by the modified taste, and by 
the rapidity of rot Between tbs extreme 
frosen condition and the non-ftaren con¬ 
dition cases arise that cab net be Judged 
by such obvious indications,** 

Tte authors, therefore, undertook to 
devise chemical end other methods tor 
the examination of fruits In such cases 
and found that advantage could be taken 
of divergencies In the largest compocunt* 
of the fruits, particularly tho variation 
In the ratio be t ween Invert sugar and 
sucrose. Inversion subtracts from the 
sucroee concentration and adds to the 
Invert sugar concentration, thus gtvtng 
accurate measurements of such diver¬ 
gencies which can be determined by 
standard gravimetric methods of meas¬ 
urement Sucrose Is Inverted during 
ripening, overripenlng, rotting and freez¬ 
ing, and the Invert sugar Itself may be 
destroyed by chemical decomposition, the 
metabolism of the plant or the actions 
of yeasts and molds. Molds consume a 
Urge part of the Invert sugar, or at any 
rate toed upon It rather than upon 
sucroee, so that should great deteriora¬ 
tion take place In the case of the samples 
the method suggested Is not reUabte, 

Other Meat 

S OMB) months ago reference was made 
to experiment* conducted by Trow¬ 
bridge at the Experimental Station of 
North Dakota in utilising horsee beyond 
the effective work age aa a source of 
tood supply to supplement beet He 
found that dried horse flesh from a 
bom. 18 years old was more tender and 
Just as palatable to the average parson 
u high-grade dried beet 
The Office of Home Economics, United 
Stefas Department of Agriculture, haa 
bdtei working upon a comparison of the 
effibte portion of tha flesh of tfch kid, 
rabWt, boras, and seal, aid it has been 
found that tha dlftetfbmty of fhea* 
meats, or of the proteld of the tottr tends 
of meat Is fttbstantto^y tha same it 
that of any of the other, and better 
known, meats* 

WWiqr satpsHiftafc ot tit 
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iVhtr SO* tmPlihiiM 8t—ognjhy? 

T BS Mftl dot iftd dash language comprising tbe 
cod* of wire and wireless telegraphy U rather 
a end* idee* of work. Hut 4* to my, it depends on 
tb* dAftatUtioB between dots end duties sad spaces 
and even the rilghfeaet error la making a proper differ 
eottatfan lands to serious errors la tha transmission of 
dispatches, Obviously, it la a deUcats language, this 
Meins code, upoda lly la long-distance radio telegraphy 
where the receiving operator's ears most strain to catch 
tiie Mat signals, or where the photographic recorder 
tabes down the signals and parasitic disturbances with 
eqaal facility and It Is for this reason that there Is so 
nraeftt repeating of messsgra in radio telegraphy, In 
order to tom re accuracy even under the most adverse 
condi t ions. 

the B*tta system of Imago 
transmission over wires and 
vim wire l es s may yet bring 
shout a revolution In tele* 
graph and wireless systems, 
lor with this system It be¬ 
comes possible to transmit 
I ms gee instead of mere dots 
and dashes, and there are 
far leas errors possible with 
such Images thda with the 
de&cate Morse code Orlg 
bully the BeUn system was 
Identified with the trensmle- 
ston of photographs over 
wins and even fay radio, but 
It now appears as though the 
transmission of facsimile 
handwriting typewriting 
odd character* soch u thou 
of the Chinese alphabet, and 
eran stenography may prove 

to be the more fruitful field In which to apply this 
Ingenious invention. 

The Balln Systran has barn described In past Issues 
of this journal at the time when It waa employed In 
transmitting photographs bet wean tit Louis and New 
koric City, and more recently whan this system was 
employed la transmitting drawings from the Annapolis 
radio Station to Malmalsoa near Paris France and 
tha ftcrijnlle handwriting of Premier Briand and Qen 
end Pershing from the American-built Lafayette radio 
station, near Bordeaux France, to Bar Harbor Maine 
However, a brief description of this system is again 
Mrao here, together with the accompanying schematic 
drawings srtdeh an virtaally self-explanatory It will 
be noted that the transmitting dtvlce consists of a 
motor-driven cylinder on which is placed the Image to 
be tranranitted A 
certain process 
causes this buses 
to form in relief on 
the braes cylinder 
As this relief image 
Is rotated then 
presses against It 
the point or stylus 
of a microphone 
Obviouriy, as the 
stylus 1* more or 
less prsessd by the 
irregularities of the 
relief image, the 
current flowing 
through the micro* 
phone Is Hkewlst 
varied or modu¬ 
lated, thus giving 
an elec tri cal Inter 
pretation of the re¬ 
lief image This 
varied «r modu¬ 
lated current ram 
be smt over the 
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paraet at the other with varying degr e es of tntnapar 
ency between both extremes Obviously as the mirror 
turns on Its axis In response to the fluctuations of the 
Incoming current, which in tun represents the varying 
values of black and white represented In the Image at 
the transmitting station It rests on the corresponding 
section of the graduated screen More or less light 
therefore passes through the screen and through the 
lens at the rear which guides It to the aperture of a 
light proof cose Inridv the light proof cose Is a motor 
driven cylinder that carries a piece of photographic 
paper or film Ttxun the varying values of light are 
Impr e sd M on the sennit toed paper or film as It Is 
revolved at the samt speed as the cylinder at the trans 
mitting end, on Ingen k uk synchronising device being 
employed for the pm pose The ltuage is thus farmed 



Details of the BeUn system of image transmission over wires and by radio, as arranged for photographs 

and other so called half tone subjects 

In s helix so to speak with the successive lines of the 
helix practically overlapping It Is the fineness of tbe 
threads of this helix thut that determines the texture 
of the received photograph 
Die process just described applies to tbe tranfonlsrion 
and leception of photographs In which all tones from 
black to white must be handled. The transmission of 
plain black and white matter such as facsimile hand 
writing type matter drawings maps and so on Is con 
aiderably simpler The microphone Is replaced by a 
plain nioke-and break device equipped with a stylus 
while the graduated screen la dispensed with at the 
receiving end In this arrangement the stylus either 
makes or does not make a contact and current either 
flows or does not flow through the line or through the 
radio transmitter At the receiving end the mirror 
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i for —Mu Motion plotum end septratr expoeom •bowlnx mpootlvri* the front the Inalde of tbe camera 
tad the rear of the —lira, abowinc the ohdlns abutter rnlaed for foeusms dlnetfar 
clockwork nhaaha sad knob that oats tha mwh a nl a m for motion picture 
^ wU or tine oapoaoraa 

ibtaM thdnmfc with Motion pictm aMchMhm oo m to woke h oll-roond hand cawora 



olreo of a Wompk or telephone One. or cm be 
plowed to otaool t < 


The nmlvtic end. *hM 
Udrasanfe or yttirai tins 
set, a* til* raw* may to fa 


continuous wav* wireless trans- 

ralttai 

whldi may bs co nn ected to a 
or to a wireless receiving 
r _ Is somewhat more Involved. 

As wUtMtabtof by flMytegti* receiving side of the 
s meir^ngtog flinwtog, the tocofetog mfeM 1* led to 
the toe wbdjTpM Bio*** oecitlograph These parallel 
stive** iritto toMai town hst^ran the poles of a power¬ 
ful slMMtfpei ««Mar a raratti mirror, which swings 
on Ike fluctuations to the current 

passtog iSSJkm fftntf* wires. A bsam of light 
from a iffkm rn Vm ** meted on the tiny mirror, 
"*** totum xmm rn *m n on to a grtduated 
earato «p erafitom egho* at one snfi and truhm 


either turns so tbst the beam to directed Into the sper 
tore end an to the sensitised surface or It does not 
turn, hence no light falls on tbe sensitised surface 
In view of tbe fact that long-distance radio stations 
are often tied up tor hours at a time because of tbe 
atmospheric conditions which break up or muddle up 
the delicate dots and duties of tbe Moris code tbe 
BeUn system is highly promising In fact, M Brito 
has given serious thought to the use of stenography In 
connection with his system Thus a message to be 
transnittod could be written to shorthand specially 
treated to bring It out to relief and then placed on a 
dram tor transmission Instead of the deUcats arrange¬ 
ment of dots and dadbea the ta ssa a g e would then con 
riat of facsimile reproduction of the shorthand notea 
at the receiving end, Whkh could be read off by a 
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skilled stenographer Bgsn with atmospheric disturb¬ 
ance* or static at its worst there would be suflklent 
of each outline present to the received Images unmis¬ 
takably to read the messages In the case of the 
telegraph code the static breaks up the arrangement 
of dot daxh und span thus thonging the entire mean 
Ing of the received signals whether they are rectlved 
audibly on i plu togruphk tape recorder 
In the rase of ( lilnese characters the BeUn system 
Is of greatest In p rt t hlnese cun not be sjielled pho¬ 
netically as It. the case with Tutianeue Furthermore 
It Is prui tic ally Impossible to tonn n Mifflclent number 
of d >t and dimh coniblnntl mx to represent the hundreds 
of letters of the ( hintne alphabet Heretofore the pnu 
tlce has been to tr instate the Chinese (Uspatcbes Into 
some other lanxuugt thut das admit of telegraphic 
Interpretation, and to trans¬ 
late that language back into 
Chinese at the receiving end 
An awkward and dangerous 
practice true hut It was the 
hist available Thn BeUn 
nvsteiu now makes possible 
tits transmission of the Chi 
ness characters themselves 
thus marking a vast stride 
forward for Chinese and all 
other languages which arc to 
be handled In their original 
form over wires and wir el e ss 
alike 

Fndactkft of Liqakt Air 

W HILK liquid air has 
been produced to the 
laboratory and on a cummer 
clul stale tor many years 
but little Information Is 
available In printed form i on renting laboratory plants 
for Its producth n 

Scientific Paper No 410 rf the Bureau of Standards 
hna just been Issued and may be obtained from the 
Superintendent of Document*. Government Printing Of 
flee Waritington D C at 5 cents u copy It uppealti to 
anvone Inttrested In the xuhjert 

Combining Motion Pietmoo with Clockwork 

11 ROM 1 ranee comes nn Ingenious motion jikture 
r < a mem of coni|iaft d intensity* In fact the little 
camera men Hurts 4 hv 1 b\ Inches vit It contains 
u highly finished mechanism capable of exporing 2fi0 
separate pictures on h strip rf ordinary motion picture 
negative film J> feet long either In tlie form of motion 
fit tints r as sept i rule nn i|wht Is or time exposures 

The entire lucch 
an tom of this new 
camera is auto¬ 
matic The camera 
la made of metal 
throughout and 
consists of two 
parts first the 
camera proper set 
undly the tnechanl 
cal motor attach 
ment Hie motor 
mechanism Is of the 
clockwork pattern 
and supplies 
necessary 
leal euerg 
taking of motion 
pictures or separate 
exposures It Is 
wound with a fixed 
key Tbe median 
Ism Is released by 
pressing a button 
An Indicator at tbe 
side of the camera 
shows whethei tbe mechanism Is set tor motion pit 
tures time or snapshots Tbe film shifts automatically 
Tito (timers Is supplied with tbe usual motion picture 
lens with an extreme ajierture of and a 2 Im li 
focus A view finder Is provided on the left hand ride 
of tbe camera and can be used tor either upright or 
horizontal pic tuns To permit of the loading and un 
loading of the camera to davtight the film is enclosed 
to a special box which opens and shuts to the Interior 
of the camera h> an Ingenious attachment on the out 
ride of the case Other features are an Indicator which 
shows the number of pictures exposed a sliding rimtter 
which allows direct focusing on the film and the Bring 
of the camera as an enlarger a device for using the 
camera as a printer and a sc re whole with untvnml 
thread tor fixing the camera on a tripod 


|*u«ru 

4*s the, 
m o c h a# 
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The Motor-Driven Com 


II 


ercial Vehicle 


Condoctel by MAJOR VICTOR W PAG* KIAK 

This department u devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor wtU e ndeavo r to answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 



Motortruck oriviiu are a practicable aieana of long-distance transport 
under emergency conditions 


Long-Distance Trucking Justified 
bv Emergencies 

XPERTS ns* it that industry in the 
United State* hat tutgnwn the 
whole system of rail transportatl n tin 
til the recent retime k It will be \enrs 
they said bef le the txlHLlng railway 
eqiilf inent tan In riHtortd to full efll 


lum yum freight embargoes notwlth 
standing frmi Htt Attkboro Mush plant 
of d\us and bleachers A %-pin truck 
f slumlord make was culled into aervlco. 
\\ Jth « citron f f w« ruled yarns valued at 
murlv $V1000 the truck ret out on a 
Ktluriulcd round tilpof 2 KlO miles The 
c ntntct price fir the trip was $288826 
c r u| pro\Iumtel> $2 40 jier mile om uuy 


demands linked of them and the up* 
building of the motor truck mailufactor 
log activities have popularised this 
method of moving farm produce 

Bum! frelgltt Is hauled by the farmer 
who owns a truck and handles his per 
Nona! marketing ai well as that of his 
neighbor by motor by the local truck 
operators who haul farm produce os a 
business by the local automobile or 
truck agencies that operate transporta 
tlon trucks bn a aide line hy the city 
transfer company which also engages in 
rural hauling and hy the large corpo¬ 
ration which operates a fleet of tracks 
over a wide range of territory Natur¬ 
ally there Is a similarly wide range In 
the methods of doing business. 

Farm to-farw collection of freight Is 
practiced on short rural routes where 
compare tlv el* few stops are ordinarily 
made Such collection Is costly both In 
time and gasoline and hence necessitates 
higher rates The cross-roads collection 
system Is popular also the shippers cen 
traildng their produce at certain points 
where It can be loaded on the trucks 


rates In any district The value and 
the fragility of the load bear a direct 
relationship to the rate that should be* 
charged The length of the haul net 
orally Is a prime consideration Bond 
conditions directly affect operating costa 
and hence must also be considered In 
establishing rates. The perishability 
and bulk of the load must be taken Into* 
consideration Where complete delivery 
Is made from the door of the shipper to 
the door of the consignee this must be 
considered In fixing the rate 

College Gifts Tour East In Trade 
to Raise Foods 

OHVKN Simmons Oollege girls have 
u cruised the country this past Sum 
mer on a unique venture The $2 000000 
endowment fund which their Alma Mater 
In out to raise Is considerably richer by 
virtue of their efforts and enterprise 
Having mapped out an Itinerary de¬ 
signed to take them dally to new places 
where peoplo congregate—to Summer re¬ 
sorts carnivals and fairs—the seven 
girls chartered a 2 ton truck at Boston 



I «/l Carry In k bo**o of gsnkn t uek to market RtgltSt 1%-ton tracks sod hy a <hdiy for sotbatine attic 

Valuable servics u performed for the farmer by tracks of Us own or other ownership 


Uency and the extension of fa« tittles 
ne ces s ary fur the rails to catch up to 
the normal demands of business tan be 
accomplished During the acute short 
aim of cars which existed last year 
bnahtem everywhere with Its customary 
nhourcefulm ss sought relief t tsewhere 
Out off at the round houHe It turned to 
the garage Intercity shlpiting bv truik 
which under ordlnury tlreiunMtanus Ih 
included In the short haul caiegory was 
commonplace and an ordinary as tie 
motorUation of hunting and dcHvtrv 
within the tit* 

As the demnnd grew distance.* h« unit 
hmger and longer until the 1000 milt 
mark had been passed In mimei' us In 
stances. Now the experienced truck 
mtker and operattr knows that under 
mrmal condition there Is no erenomv 
In truck linn Is of such distance* Heart 
Is would not recommend thtm except In 
cams of great urgtmv llowtxtr man* 
onergencles have toim up in the imsl 
whkli sent motor trrnkN «\et tin. roads 
<m long trips The cost >f there venture* 
was high but Bhlpinr and connlgnee 
alike considered the exiiendlture an ultl 
mate economy Wt will pclnt out a 
tv pirn) case 

In order to keep Its toot >ry running a 
knitting mill in Delavan Wts. hud to 


—$1 20 per mile for the entire route. 
The etneivXK v was met promptly 
Similar situations have been met In 
other parts of the couutn and mist the 
question whether with use of trucks 
thoufch Involving inert ared expense was 
not an ultimate economy Hupposc de¬ 
layed shipment* of raw maltriti had 
been allowed tc fins* KiiKpenshn of jhx>- 
durtl n with a e nseqmnl i<ms tf tl e 
hr tmpli*tH Vtry Mb rlh lust II m» 
ind ikmasfd n dill n w uld hu\o 
piovtn mu<h mere <* stl* than tin emtr 
itn \ usi of ti utk« hr 1 ng hiullng of 
needed raw nmteintft tangible 

hut n nt the Its* real was I he danger of 
weaktmd i rtstige 1 \ to Unix jr n | llv t 
fill (ertifn irdtrs ti dungtr that proved 
to be the 1 1 win,. fachr in tin detlxhn 
f terlaln dims t) use truths 

Many Factois in Farm Haulage 

H AUJ IN(r funu produce to market In 
lnntn trm ks rti ixwnt» nt imans 
<f the succissful solution < f the short 
haul one tf the mist tUfflcult pn b 
hum which wnfiootN the ti insp« itntion 
expirt The failure of railroads to keep 
pace with the expansion of tie shirt 
haul husfmss the development if the 
jroduiing urea* idjotnlng the lurger 
chits in proportion to the produitiou 


Tflv central assembling method where 
tbs shippers concentrate their freight at 
one point or where a lighter auxiliary 
truck collects and delivers it posmses 
many efficient features 
There are man* different systems of 
computing rates and charges for hauling 
Hie re are several factors which should 
be considered In the establishment of 


and embarked From the well stocked 
truck the Simmons seven sold creations 
of their own skill and originality and a 
conglomerate stock It was ▲ partial In 
ventory would reveal confections and 
cloth hats sliver and furniture polish 
made at the college soap woolen and 
knit goods not to month n the famous 
Bally Rlmmons dolls 
























JANVAKX, 1922 


SCIENTIFIC AMERICAN 


60 


The Heavens in January 

Some New Observation* Upon a Stellar Object of Old Interest 

By Professor Henry Norris Russell, Ph.D 


T HE moat taterestlnp astron om ical news of the past 
month relates to Stellar matters. We may begin 
with a new chapter in a long and interesting history— 
that of Tan Corona Boreal U, the new star of I860. 
This object biased out suddenly, of the second magni¬ 
tude, on May 12th of that year, remained at maximum 
for only a day or two, and sank out of reach of the 
naked eye within s few weeks. As soon as Its exact 
position had been determined, It was found that It was 
Identical with a telescopic star, of the ninth magnitude 
or s little fainter, which had been observed years be¬ 
fore by Argeiander and Hated In his great “Dureh- 
murftenmg* catalog. This afforded the first evidence 
that these so-called “new stars” were not really newly 
formed bodies, bat merely variable stars, previously 
existing, which had Increased suddenly and enormously 
In b righ t ne s s a conclusion since confirmed In the cnaes 
of several other novae This star, too, was the first 
nova to be subjected to examination by the spectro¬ 
scope, which had Just come Into use in astronomy 
Huggins detected in Its spectrum the strong bright lines 
of hydrogen which are characteristic of the type, and 
from his drawings It appears that the spectrum was 
tfan vary Uke that of mors recent novas 


Stars of class M appear always to he either giants, 
much blighter than the sun, or dwarfs, much fainter 
We may hope that Dr Adams will lie able to tell defi¬ 
nitely from his spectra to which of these classes Tail 
Coro^ae belongs at present. It seems improbable that 
U Is a dwarf, for then It would be very near us among 
the stars (twenty light-years or so), which does not 
agree with the absence of Any considerable proper mo¬ 
tion If, on the other hand, it Is a giant, It Is now 
probably somewhere between ten and fifty times as 
bright as the sun During the great outburst it was a 
thousand times brighter—which is indeed an enormous 
luminosity, though there Is some evidence tiiat Nova 
Aqullae inuy lmvo been as bright The whole affair 
illustrates strikingly what beautiful opportunities for 
discovery surround the otwervers with great telearupe*. 
Adams' exposure* on the star lasted only about three 
hours, Lundmurk, with a smaller instrument, required 
the more heroic Intersal of some fourteen hoars, dis¬ 
tributed over successive nights. But even so, the game 
Is weU worth the candle 

A second Interesting report comes from the University 
of Illinois, where Professor Stebblns has Just completed 


lions ure ns precise as those of Ktebhtos. The loss of 
UgUt Is only ele\en hundredths of a magnitude at one 
ellipse, and three hundredths at the other, and would 
l** quite Imperceptible to the ordinary eye The deeper 
eclipse lasts two hours, and the other about twelve— 
the difference arising from the eccentricity of the orbit 

From this light-curve Stebblns shows that the prin¬ 
cipal star lias a smaller companion, of one-third Its 
diameter, and only one-thirtieth as bright When this 
passes In front of the primary it produces an annutur 
eclipse, cutting off eleven per cent of the light When 
the companion is hidden behind the larger star the Iohh 
Is only three per cent of the total light This is the 
first time that the faint companion In an eclipsing pair 
bus been found to be both smaller and duller in surface 
brightness than Its primary There are probably plenty 
of hu< h sj stems In space, but a moment s consideration 
shows that In such a case the loss of light during 
eclipses must be small regardless of which star it be 
Mint Is eclipsed, so that It Is not likely to be detected 
except when, as In this case, something else tells os 
what stars to olmerve 

Even In this case, the companion Is far from being a 
"dark slur” Stebblns shows that It Is 


Just after maximum Within a few 
months tba star had faded to about Its 
original brightness, and it was almost 
forgotten by observers for half a century 
When half a doaen other novae had sub¬ 
sequently appeared and been studied It 
waa seen that this one was fairly typical, 
except In a few particulars. Unlike all 
the root, which lay close to the Milky 
Way, It was forty degrees from tbs lat¬ 
ter, end It was brighter before the out- 
fihrst than any other temporary star yet 
recorded. Moreover, the paroxysm of 
brightness was unusually short-lived, en¬ 
during but a few months where other 
stars often have required years to return 



probable the brighter *tur la about six 
time* the sun's diameter, and the fainter 
one twice us large a* the *un The 
larger body Is about one twent) fifth as 
dense as the sun, and the smaller one 
seven times denser We cun only guess 
roughly the <11 stance of the star from Its 
proper motion, hut this Indicates a value 
of some QUO light years This would 
make the larger slur about 300 time* as 
bright uh the sun The “durk ' conqianlon 
would tlien be ten times brighter than 
the sun—and larger and hotter to boot— 
so that if the sun were Its satellite. It 
would in turn be In danger of being 
called a “dark body” 


to their original states. __ 

The only recorded observation of lata The Heavens 

years waa by Miss Cannon of Harvard, Turning to map, find the 


who classified Its spectrum as of the K 
type NOW moat novae on fading exhibit 
a spectrum containing bright lines much 
resembling those of the “early” (or prob¬ 
ably hot) stars of class O, and not at all 
Uke the *iate" (cool) stars of class K. 
It therefore occurred independently to Dr 
Landmark at the lick Observatory, and 
to Dr Adams and the writer st Mount 
Wilson to photograph Its spectrum with 
powerful instruments. 

A Surprising Spectrum 
The two observers agree perfectly to 
their findings, which are certainly re¬ 
markable The spectrum Is of an ad¬ 
vanced M type—Indicating about the low- 



fuinlllur con<tlcl1utlonH In their usual win¬ 
ter placet*—Orion on the meridian. Cauls 
Major below, Cunls Minor high to the 
southeast, Aurlgu Taurus and Oomtol 
grouped around the smith. Hydra and 
Leo to the east, Ursa Major In the north¬ 
east Ursa Minor and Draco to the north, 
Cassiopeia, Perseus and Andromeda to the 
northwest, and Cot us and Eridonus to the 
southwest 

The Planets 

Mercury Is an evening star, but Is not 
well visible until the latter part of the 
month At elongation, on the 29th, he Is 
18 degrees from the sun, and sets at 
6.40 PM. He Is then to Aquarius, far 


eat surface temperature which prevails 
among the stars—but ia rendered unique 
by the presence of bright lines, not only 


At o’tlooki Jin H. 

NIGHT SKYt JANUARY AND FEBRUARY 


from any bright stars, and being himself 
brighter than Cupella, should be conspic¬ 
uous 


of hydrogen, which would not be remark¬ 
able, but likewise of helium—and an advanced line of 
helium at that ( X4684 on the ordinarily used scale), 
which requires for Its excitation about as violent a de¬ 
gree of stimulus as any known spectral line 
Unexpected as these findings were, they do not appeal 
taexpUcabto* There Is very good reason to believe that 
the catastrophe which causes the outburst of a nova, 
w hate ver it may be, affects only the surface of the 
star, and that much of the disturbed material Is actu¬ 
ally ejected Into space—os Is indicated by the- extraor¬ 
dinary expanding nebula observed around Nova Aqullae. 
The rest of the star, comprising probably almost the 
who* of Its original mass, gradually reverts to some¬ 
thing more or less like its original state before the 
disturbance. Now to the case of Tau Ooronne the out* 
burst was apparently lees violent tha^ usual—as is in¬ 
dicated by tbs rapidity with which the light decreased. 
Hence It Is possible that fifty-five years later the star 
may have settled down to It* original condition as a 
red star of low temperature, The bright Unee of hydro¬ 
gen and heUum, on this hypothesis, may be attributed 
to tbs remains of the ejected nebulous matter—though 
it ripuM be noted that the well-known nebular Unas to 
the green are abeent* 


one of thorn precise nnd admirably finished atudlcs upon 
ftllpslng variable stars for which he Is Justly famed 
As to the rest of hi* recent work, he used the photo¬ 
electric photometer an Instrument of extreme precision, 
but demanding great manipulative skill The object of 
his study was the star 1H Oasriopeiae (that Is, No I 
In Hrii* list of the stars of this constellation), which 
Is a star of the fifth magnitude, In tire western part of 
the constellation, and muy he found by carrying a line 
from Gumma Cuariopciae through Beta, and extending 
it as tor again, bending slightly to the left It was 
discovered to be a fqactroacoplo binary In 1909, and 
was later found to have a period of slightly more than 
six days. 

A New Eclipsing Binary 

Among stars of this sort, which are known to have 
tolnt companions revolving fairly close to them, a eon 
slderable proportion ure likely to have their orbits 
turned so nearly edgewise to us ns to produce eclipses, 
and the present case Is one to which Professor Jttieb- 
bins* examination tor such phenomena bus Iteen re¬ 
warded. Twa well-marked eclipses occur during the 
period—wall marked, that Is to say, when the obeerva- 


Venus is a morning star, but is getting 
very near lire sun so that alre Is practically Invisible. 
Mars, nn the contrary, is coming out toward quadrature 
nnd rise* a little before 2 A M to the middle of the 
month 

Jupiter Is to western quadrature on the 8th, and rises 
just after midnight, while Saturn, ten degrees to the 
westward, come* tip some forty minutes earlier 
Uranus Is nn evening slur, too near the sun to be ob¬ 
servable, while Neptune, in Cancer, is approaching op¬ 
position nnd iroMNCH the meridian at 1.80 AM to the 
middle of the month 

The moon is In the first quarter at 5 A M tm the 6th, 
full ut 10 A M on the 13th, In her last quarter at 1 
A M on tire 550th, and new at 7 P M on tire 27th. She 
1* nearest the curth on the 14tli. qnd furthest away on 
the second nnd again on the 80th During the month 
she passes by Uranus on the 3rd Neptune on the 14th, 
Sal urn on the 18th, Jupiter on the 19th, Mars early on 
the morning of tire 21st, Venus on the 27th, Mercury 
on the 29th, and Uranus again on the 80th The con* 
Jum Lions with Jupiter and Mars are dose, and should 
be worth looking at If one wakes early enough, 
Princeton University Observatory * 1 
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The Mechanism of the Psychic 

Indications of an Unformulated Force, and What We Hay Hope to Make of Than 

By Hereward Carrington, PK.D. 


T 11F part rectory ha* hem eminently scientific Is 
pin *1< n chemistry hlologj astronomy—the physical 
actemiM generally—vast proj,ntfw hu* been made But 
the further science progreeaea the nearer do Its conclu 
rtona tally with those for long taught by the so-called 
occult And whereas setmee has done much to discover 
the grosser energies of the body it has done very little 
toward dlsco\ertng Its finer and more subtit force*— 
those with which we apparently deal In psychic In vend 
ration* and upon the operation of which psychic phe¬ 
nomena depend Ilere, I believe Is the field of the 
future 

Take for trample, the recent discovery by Dr 
Charles Russ of the energy which 1* said to radiate 
from the human eye A delicate soUm Id of mica cov 
end with strips of aluminium 1m suM|iended In a glass 
ve ss el to the outside of whlrh are affixed i jetal plates 
electrically charged When the gnre N focuwwd Intently 
upon one end of the o Under It mirnh awnv from the 
eye when the gase Is directed tnwaid tht otlier end It 
moves toward the eye and when the center (f the cyl 
Inder is gased at It remains static nary All normal 
causes seem to have been carefully eliminated and so 
tar as I know these results have ne\er been explained 
Here we have an example of what I mean by the 
subtle energies of the body This exjierlment la cue of 
the first of this nature more «r less admitted by orthq* 
dox scientists and if accej ted, will constitute an open 
lng wedf,e for the adinissltn of further 
phenomena < f the kind All of which re 
calls the famous remark of Professor Wtl 
Uam James that whenever the mystics 
and the m lentlsta have had a dispute as to 
certain phenomena the mystics have near 
ly always been r1j,ht as to the fat in them 
refit# and the scientists have usually been 
right as to lliclr interpretation But in 
tsrprctatlon Js a seccndarj matter Let 
us establish the facts first of all and their 
lnterpretatlcn will follow In due course 
This question of a vital energy of some 
sort radiating from the human tfbdy 
throws an Interesting light upon oilier 
problems For If such an extemaliiatlon 
takas place it U possible that inanimate 
matter may be enabled. In some way to 
receive and to store up this energy Dr 
Hodgson through his experiments with 
Mrs Piper became convinced that objects 
handled hy the medium did In fatt stlm 
Plate phenomena and Insure at times a 
new flood of supernormal Information 
Whatever tlie explanation may be the 
facts are undoubted, as I also observed In 
m> own sittings with Mrs Piper 
In haunted house* again a “p*\chlc 
atmosphere seems to be present and we 
know that In medlumlstlc stances, a def 
tnlte charging up process seems to take 
place within the cabinet hdU from this 
cabinet radiate the phenomena Other things being 
equal a small mom or a small cutttmt la bittei than 
n larger one which la what we should expect If an 
energy were being stored up for future use 
Take again the question of the human aura We can 
artificially create an electric aura around living iNifileA 
by means of high frequency < urrents but this is quite a 
different thing from the natural aura said to exist and 
observed bv Kllner and others by mean* of chemical 
screens Kllner hlmarlf believe* that this Is an ultra 
violet phenomenon and In hb latest book baa pub¬ 
lished a number of interesting experiments as to the 
effects upon the aura of electric It} magnetism various 
chemicals etc Here again i« a whole field for study 
and research relating to the subtle energies of the body 
upon which, however much light will be thrown by 
proof of the bodily radiations, or exteriorised energy, 
before referred to 

And here, of course, we are reminded of the phenom 
ana of materialisation — that Incredible phenomenon 
which bat nevertheless been so well attested In the case 
of BosapU PaUadlno, and other mediums In the past 
and In the presence of Rva O today Oheee phenomena 
whatever their ultimate explanation may prove to be 
certainly depend upon the emergence of a form of vital 
energy tyxn the body of the medium Into explanations 
I do nbt'propooe to enter I wish only to emphasise 
that an these phenomena, and their subsequent inter¬ 


pretations depend upon the central fact of the es t er - 
Utilisation bevond the perijihery of the body, of pome 
form of vital energy 

All this has been pointed oat In the past by competent 
Investigators. Now however I wish to lay out gpe or 
two theoretical speculation* which are I believe, more 
or lees novel In character The first point Is the appar¬ 
ent connection between the normal, physical energies of 
the body (and particularly the sexual en ergie s) and 
certain peychU manifestation* 

Mr Podmore In his analysis of a number of “polter¬ 
geist case* pointed out that tfce great majority of them 
occur in. the presence of a young boy or girl between 
twelve and sixteen year* of apt He endeavored to 
prove that trickery would sceoqpt for the majority of 
these cases if not for all of them, and sanuued that the 
spirit of mischief, often preraat In children at that age, 
Inspired them to produce the manifestations Undoubt¬ 
edly this was the motive In certain case*. But In view 
of newer caw* quite unexplained and of 
pathologh al reeeurche* into medtomahlp and hysteria. 
It now seem* certain that many cases of this character 
are genuine and that supernormal phenomena do occur 
In the presence of certain peculiarly endowed indi¬ 
vidual* 

These 4 poltergeist phenomena its usually sponts- 
neouM in character They even continue to occur In 
spite of the opposition of the subject, us in the case of 


£ VERY age sees a new k fence — a whole bodp of new phen omen a 
and the principles that govern Am, developed where we had not 
even been conscious of a votd m our knowledge. Once Jt Mi 
electricity, ogam U war psychology No w til# ifit fi tU m 'tfrwhmk' md 

name of pspehte has been given We have no reference to the question 
of personal survival or that of communication With those alleged*** ham 
survived Bui there u a growing fund of authenticated phenomena 
which can be explmfied bp no natural law pet formulated When all 
cases of fraud and mumterpnlation are ruled out, there remams a 
residuum of manifestations which can host be Job* to indicate the 
existence of an unidentified force Wo map hope that the science of 
tomorrow Will tell us what this force a, and give m control over it 
Substantial^ thus we spoke m our 75A armrvtnarp number Jifteen 
months ago We have since been searching for some auihontp who 
could formulate the problem, describe what has alreadp been accenh 
pfahed, and outlme the posstbibhcs of the future m a sane manner In 
Dr Carrington we have such a man—one who for pears has been m 
olose touch with the respectable side of the psyches world, and who is 
suficuntlp acquainted with the other side to Ifnow whore to steer to 
avoid it NaturaUp m any subject that consists so largetp of forecast 
and speculation he must speak for hunset and not for the SCIENTIFIC 
American It is however a pleasure do Put hts remarks before our 
readers He plans to sap more m a future issue — THE EDITOR 


Angeiique (< ttln R)M>ut the middle of the last century 
An energy reeni* tc be radiated from the body In such 
(uses which Induces these phenome na and It will be 
observed that this takia $4ace at about the age of pu 
bertyh when the sexual energies are hloenaniliijt Into 
maturity a 1 thin the body It wouldvdmoat — m an 
thouKh these energies Instead at takia, their normal 
cotime mere somehow turned Into another channel, and 
externalised beyond tho limits of the body 

1 here may, therefore bo a definite connection be¬ 
tween an and psychic phenomena, and this tsems to 
bo borne out by several analog!*. Roomt physiological 
reorarcbes as to the activities of the fo flsw g lands , 
and particularly the sex glands, hare shown the Mor¬ 
mons Influence of these glands upon tho physical —M 1 
even upon the psychic life Tho observations made In 
tbe case* of Kathleen OoUgher and Eva C show that 
the * plasma which Is materialised frequently tames 
from the genitals. Hie clinical observations of Loow 
bru«o Morselli and others upon BusapU Palla dtoo 
brought to light many recognised sexual stigmata. And 
all ecstatic religious rites show tbe connection between 
jwxual raergtoi and the ecstatic states, Just as wo fold 
instance* of sublimation * m modem Freudian saMhfo 
analysis 

And speaking of Freud—it has often struck me as 
remarkable that more experiments Imre not been tried 
in ciystal gazing automatic writing; etc, with phyricel 


. __ t with a view to _ pwwir 

adds* associations A. detatisd^awrimiatoasi'toady of 
the pattwtf* u tter ane w In MMw» baa nsvar ham ufr- 
dwtabant and aaauredly tbe paychotogy at toiatofo 1* 
yet In It* intone? 1 Jfevarthelara the atady at *U tow* 
eandUfana to of tbe ajtmoat importance! afhoa they throw 
H«ht upon the psychology at med l nmahlp; and, aaauto* 

tog for tbe mommt tbe spiritistic hypothaala to ho tron 

upon tba mantal atato at tha eanunantoatov white awd* 
lng mas sa ges through the medium. 

It la poaatbtok however, tbit we ehaU yet have to take 
a farther atop before we (ballbe in a poaltlott towndar- 
atand all this fully I hn% throughout, baan ‘rr l T l *i 
of tba aubcooacioaa mind- la It net iworiMo that, In 
ad di t i on to tola, and tbe mnaekraa nd^d, there nay alas 
be e eap wao na o to ua, that It la thta mtnd which la active 
In certain eoatatle and trance atataa, that it la through 
this mind that all supernormal ph enom ena operate! It 
la powdble that t e l epathy and other supernor ma l pbe- 
nomana taka place throuab thia realm; that tbars la a 
-mentUnrooa ether,- aa aoane w rtt ea e hate ainaaalert. 
which earrie* telepathic ware* The dtecoteay at tola 
ether, or of toe actual »—w—i— of thongfat-tranofim- 
anoa, would aaaorodly ho a profoundly Imp or ta nt ate 
for psychical science! 

Just hare, perhaps, I may ha permitted to oflhr a 
stotpaatien, baaed on analogy with tha -cantor wares 
sometimes employed In radio It would certainly ha 
interesting to try experiments in telep¬ 
athy in, say, a hlgh-toudoo electric grid, 
through which electric nates of definite 
frequency are pasting which might act as 
carrier waves. Under these circumstances 
It J* ooooattable toat telepathic wares, If 
such exist, might be reinforced and ten- 
dertfl perceptible by some delicate reoorft- 
Ing apparatus. At least the experiment 
should be triad. Bxperlmenta should also 
be triad It seams to me, while both andar 
and percipient were breathing In —»— 
or when certain chords ware struck on the 
Plano Though aU thaw teats might toad 
to no definite results, it would be at any 
rata Intonating to tty them, and eo far 
aa I know they hate fetter how tried. 

Wla idea—that telepathy must b* In 
aoms sense dynamic la character—throws 
light upon a variety of problems thought 
photography. totoHn aala, toe operation of 
certain Instrument*. If mind la tow ac 
tire and the vital energies are also ca 
pable of acting beyond tba periphery of 
the body we may derive from these facts 
toe general conclusion that. In all Its ac¬ 
tivities, Ufa U d y namic 
I would here emphasise one Important 
point which baa haw to some extant over 
looked the rapid and remarkable growth 
of instrumental teats. How simple and 
relatively primitive were the teat* 


taken by Professor Hare and Mr William Omofew com 
pared with toe complicated and beautiful apparatus 
which baa haw devised and Is employed In paychie In 
vestigation today! W* can tract ton gradual evolution 
of such laboratory methods, front ton first teat* 
by Hare and Orooka* to thorn emptoywd hy 
Lombroao, Imada, and other* with HwapU u, 

to town conducted by tho Gthanl * 'fi 1 i T iig l rm l _ 

rate, of Partn with tha aunt awdtam, to or nimufa 
kymograph Mata with -Mn. Hay,- to Or Orawfofd’a 
taganlooatetoswithXlwOtol^toitoDr vwgtorwrii? 
Notatng** pbotogrpphto and aticroaeopto twta wuh *va 
o .totiwbwutiftt opparafuspwfoetad to DT 5 
mid. nut shows an ovulutiwefaetwtifie 

method* cto n p araM t to that at any Other ari 
VO In America art ondtnvoring to ngg attlt farthar 
tote tom ad tovaatigstow ^55 
Institute and T a her atto y " has hew 
Tort, for toajwaof tovwtigSi 


«hti it to anr ho* *, 
mny moan tad 
hy our wocto wUtt m 
ttdoetontififr 4 
WO bfcgtn, voty nofunMy, by _ 
(*ai toM ri l oa pay. 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work m the Arts 



A modification of the socket wr fi ieh dcdfiud for taming down grease cops 



Tim gairtesi brake tkat palls like a 
geared one 


Incrowd Hai»d-Br«k* Kflldency 
HE simple staff band brake in use 
on passenger and freight trains la 
ft survival from the day of 
lighter loads and lower speeds Under 
pr es ent eondltione it is often entirely 
inadequate to meet the loads put upon 
It WhUs glared brakes meet the need 
for greater power and a number of these 
am In uses, objections based upon Initial 
cost, weight, alae, or failure to release 
•atUfhctortly have prevented their gen 
oral I nstal l a t ion An tetereettng design 
of brake staff has Just bstn put for¬ 
ward, giving an ths advantages of the 
geared brake with none of its dlaad 
vantages, according to tbs manufacturer 
For sag given putt on the bra^e 
handle of a staff brake the tension on 
tbs chain varies Inversely as the dis¬ 
tance from tbs center of the c h ai n , in 


a lading to the center of the staff The 
brake which we Illustrate hits a winding 
channel for the chain to run In, and the 
shank around which this channel i discs 
tapers toward the bottom and at the 
some time runs out of the true center 
line of the upper portion Hu* result 
Is to give less tendon and rapid tuke- 
up of the alack In the chain at tin* stnrt 
of the braking operation with si wer 
take-up and greater braking tend n 
toward the end where It Is useful Hie 
ultimate result Is that operating with 
the ease of a gearless brake the till 
tlenc> la that of a k eared brake with 
rath* of three to one 

A Grau»e-Cup Wrench 

S CREWING down grease-cups bj hand 
is a dirty Joh as evtry driver kne ns 
And there Is little satisfaction In trying 
‘to substitute for the dirty finger unv 
wrench or pliers of conventional design 
It always turns out that the Instrument 
that will grip the circular rim of the 
grease-cup without slipping has Its hun 
die attached to the business end In such 
a waj that the leverage Is not at the 
proper angle for this use But uow we 
are offered a modification of tin socket 
wrench, designed especially for the 
grease-cup joh and the picture shown 
herewith makes it plain that at last we 
may hope to keep our cars greosid and 
our flngtrs ctath at the same time 

Making an Add rt ma r of th« 
Typewriter 

DDRBS81NQ envelope s on the type¬ 
writer Is something that Is always 
Avoided when there Is a large number 
of envelopes to deal with and anv ik*«- 
slbte way oT addressing them by other 
means It Is not that the actual work 
of typing on the envelope is slow or 
unsatisfactory in Its results but (he 
placing of the envelope in the machine 
and its removal are operations that tuki 
time We can afford to put a sheet In 
and take It out again In connection with 
the writing of a letter of rewvoO'tble 
length hut when it comes to the mere 
typing of name and address tko fl<n 
productive end of the job assumes too 
large proportions in comparison with die 
time which the operator is able to de 
vote to actual typing 
togs batches of envelopes however 
can not always be addressed fron 11 
mulling Ust prepared In advance md 
hence the various addressing machines 


which one would prefer to tho type 
writer arc not always **a*c<ptlble of use 
It Is with this situation In mind that n 
Cleveland manufacturer has put out n 
rapid fire feeder that handles (lie eu 
velo|ies for the typewriter and reduces 
the operators efforts aim mt entirely to 
the manipulation of the key bom d The 
appearance of the new dev let which can 
easily be attached to »m> stonduid model 
typewriter is elmwn by our pht to*,raph 
In operatic n a single me tl n of the oper 
atlng lever puts Into effect (lie fe How lag 
operations 

The envelope Is brought down and 
placed In the carriage In the exuct pcsl 
tion for the first stroke of tho keva. The 
mrriagt Is moved to pr q**r pc sit Inn for 
this stnike 'The Hat la Ider moves the 
list of names upward keeping the next 
nanfe to be addnased cmstmtly lafinn 
the operator A counting device attached 
to the feeder registers ho that at all 
times the exact numtier r f envelope* u 1 
dressed la known Tho previously ad 
dressed envelope Is ejected ns the oae t» 
be addressed la brought Inf > jiosltlc n- 
so that the carriage Is m ver empty 

The apparatus Is fitted fni use he tli 
with a continuous list and with cards 
The list holder operates entirely auto 
math ally as Indicated above With Um 
card holder, the cards must be removed 
from front to rear by hand as they are 
addressed this operation consumes no 
more time than Is necessary for the 
shifting of envelopes hence results in 
no loss of tlino at all and leaves the 
card file at the end In the same order 
as at the beginning Hio rardh ldcr is 
easily adjusted to fit any stnndnrd sire 
of card and Iias a rapacity of about JJ5 
cards ufur which It must be replenished 
from the hie llie chunter can lx per 
mltted hi run to the end of the*Job, or 
can be aet back to 1 at any moment 

The “HalUteOenaiieeifer” 

OST of us have had the distressing 
experience of standing on a corner 
of the main street of an unfamiliar town 
where apparently all the car 11ms in 
the county ran and of waiting and wait 
lng for the desired car eventually to 
learn that It runs through another street 
three blocks to the north Or perhaps 
our trouble* arose from a staggered stop 
system, where some lines stop at evnrv 
corner others at alternate corners only 
and the infcerurtmn expresses eveiv half 
mUe or so In any event we shall recog 
nine the Instant and antoraatii solution 
In the trolley station pole Illustrated 
herewith, which has been Installed at 
Berlin's busy corners All lines In the 
dtf are designated hy numbers much 
like the several lines of ths Fifth Avenue 


Huh Company in New tork These 
nun Item do mt replace all gether a 
fuller statement of destination et< bat 
the) d > make possible the ldentllUatlon 
cf a cur from a much ^renter distance 
than w uldJ»e the (uhc In (belt absence 
And with th« numbers on the curs and 
a comilete list < n the jh le of all lines 
that stop tliere the stranger In town 
knows Instantly whither lie cun get his 
car at this pilnt or wtnLliei he must 
inquire Tin st iq Inj, pi icc Indh utoi to 
trnnslntc the name of this device could 
find a i liui In tnunv American cities. 
Hut If It were to be given this place wo 
are sun that tin spaces left for adver 
tlslng placards would n>( show so many 
vac unchs as l lie apparently moic. can 
servutlvi Ifcrlln men hams liavt allowed 
to remain unfilled 



The trolley pole that Hate All cars 
stopping at tUa corner 
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Not a new store: merely the latest 
deep-»e*-diving outfit 


The Waahfountaln 

E VEN the fountain, Hint * IhmhIi mj iuIk> 1 
of till tlmt 1 m ornamental, linn now 
been converted to tho tmes of utility An 
American manufucturtr Iuih recent l> put 
on the murhet a device nlil< h lie chIIm u 
"‘wahIi fountain M It may be nm! wher 
ever largo wiiHli-rooniN are ncraHMur) , In 
factories, w IuioJm, jmbllc hull dingo, l*otels 
and railway station*—In fact, every 
public or Industrial lava tor) 

The saving In space Is considerable as 
compared with the old-fashioned wash 
howls. It hns been shown that bowls 
for 24 people require a minimum of 01 
square feet flis>r hjiucc, while the wnsli- 
fmintuln mnuiiiniKlnles an equal munis r 
in comfort using only 04 feet This 
economy natural)) Intnmses with etuh 
succeeding Installation 
Tho fountains are manufactured In 
two sixes—a 04-Inch Imsln to accommo¬ 
date 12 people, or a smaller, 82 Inch, 
where six |**oplo may wash at one time 
Ihlc to the circular construction of the 
fountain there Is plenty of “elbow 
room” for tlw comfort of the users. 

Omsldernbln oconnm) Is effected In the 
amount of wuter consumed. llie vvhhIi 
fountain built to accommodate 12 people 
for Instance, uses no more water than 
the amount plisnl for one wash howl 
This Is accomplished b> converting the 
flow Into a fine stream—Just us effec¬ 
tive, Hot wuUr costs ure also reduced, 
since the wuter may bo heated ut any 
desired temperature, evenly 
ftonp Is supplied to the wushfountaln 
by a de\lcc whhli is part of Its design 
Either liquid containers of sturdy glass 



Drtakfot-faMtftln practice extended to 
fbo wash-roMi 
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and nickel or receivers to hold cuke soap 
may be sped fled. The flow of water is 
controlled either by a hand-valve or ft 
foot-lerar, as desired. 

Submarine Armor 

T HE effort to Im reuse tlw vertical 
radius of ad Ion of the diver Is one 
which we shall always have with us— 
the more so In view of the tantalising 
fact that most of Uie sunkrti treusure 
of the late war Is at a depth only mud 
irately below Uie present limit of opera¬ 
tions For a good man) >eam there has 
Iwen no material tetlmlcal advance In 
deeti-seu-dlvlng outfits Kmh designer 
has to l>e sure, added or tried to add 
sonic further margin of safel), but all 
nttut ks upon the problem have followed 
Nulmtnnthill) tlie same line If we con 
but make a suit that will stand up under 
the pressure and keep the water out of 
Its setups. It Is obvious tbpt we ran go 
to un> depth for which these require¬ 
ments are still met If In the bargain 
we (an niHke a suit with Joints tlmt can 
lie njierated at muh dejith hy tiie mine 
(ulur power of a lmsk) man, we shall 
lie able to work there ns well as go 
there 

The deep-sra-diving outfit Illustrated 
liirt with is not presented because of any 
i hi !me«l deimrture In fun da mentals from 
Its predecessors, hut purtly tiecause of 
Its fearful and wonderful appearance 
Perhaps tlie nearest thing lo actual nov 
elt.r width It shows Is the frank admis¬ 
sion that direct work with the hands Is 
not to ho attempted, and Its consequent 
provision of artificial hands, not sensl 
live to pressure The hull nnd-soeket 
Joints look, too, ns though they might 
]>enidt considerable motion without 
change of volume of wuter displaced 
thereto obviating one of the great dlffl 
cultlcs of deejMfeii work—the fact tliut 
as sum as the diver once assumed the 
Isisltlon in which ills displacement is a 
minimum, further movement must Is* 
ugutnut the entire pressure developed b> 
the water at the depth In question Wore 
than one diver hns found himself 
“frown" In thla isisltlon of minimum 
volume ami unable to move out of It 



French machine for rolling cigarette* 
with one hand 


A Machine for “RoUing Your 
Own" 

A MONG recent inventions few are 
more clever than the cigarette-roll¬ 
ing mmhlne put out hy M de Luuven 
i-uurt, of Paris Referring to the illus¬ 
tration, (he white bund that extends 
Hear across the apparatus from end to 
end Is a strip of draftsmans tracing 
imiier This furnishes the background 
against which the rolling operation Is 
carried on A pinch of tobacco Is laid 
u|s« this ground In the hollow at the 
right, the tobacco accommodating Itself 
to the rarve From h tobacco lielng 
stringy instead of finely cut, works best 
In this device The handle Is then 
swung up and over the top of the ma¬ 
chine toward the left TTie loose end of 
the tracing paper is picked up and bent 
over gradually, and at the appropriate 
moment a piece of cigarette paper la in¬ 
troduced A■ the cigarette paper and 

the tobacco are rolled along by the 
handle, the former Is looped double, 
with Its end at Just the psychological 
•pot, so that continuation of the motion 
starts It rolling up cm Itself—with the 


tobacco inside aH the tta* of am 
The completely rolled smoke Is delivered 
at the left end of the "macbtoft,* and 
has but to be extricated front its ttethtg- 
paper entanglement, licked end seeled. 
The machine works admirably with the 
long, stringy tobacco prevalent In France. 
It Is less efficient with our finer plug 
cut, but for the man who bos but cm 
hand and who has never been able to 
learn the trick of rolling bis own with 
that band It should still be a very happy 
solution of the problem. 

A Carriage for the Perepiriog 
Drummer 

A BASH-DRUM carriage which will 
do away In parades and orchestras 
with the sight of the perspiring drum¬ 
mer with un enormous drum strapped 
around his neck, has now been perfected. 
On this new device a drummer can now 
easily rest bis large, bulky and heavy 
bass drum, and roll it along any distance 
without being interfered with in his 
playing. 

The wheels of this new device are 28 
inches high and are very durable, and 
the carriage ia made to fit all sties of 
large drums,—Up A H Kolbe 



The non-squirting orange pfeler 


JulcdeM Orange Peeler 

T O peel on orange so that the Juice 
escapes the fingers is a trick that few 
lovers of the fruit can accomplish 
Those of us who have eaten oranges In 
their native states are told that the 
most enjoyment and real flavor conies 
when we eat the orange hy quarters. 

A Ju Ira I c»« peel fOr oranges is now 
assured hy the use of a new orange 
peeler A groove Is first cut around the 
renter After this Is removed, the spoon 
end of the device Is used to turn down 
the skin. It does so quickly and with 
out letting any Juice escajie on the An¬ 
gers.—fly If Jf Hunting. 

Artificial Daylight for the Morieo 

T HE thousands of movie funs who 
marvel at the wonderful photography 
as hundreds of feet of film are displayed 
on the screen and who irnrhaps know 
from their personal experiences with a 
camera that sunlight Is so highly mam 
tial to good pictures, wilt undoubtedly 
marvel still more when told that arti¬ 
ficial Illumination Is used almost en¬ 
tirely in the making of films. 

For years motion pictures were pro¬ 
duced almost entirely in southern Cali¬ 
fornia because of the quality and dura¬ 
tion of sunlight available. Although 
sunlight is the brightest possible light, 
It does not meet present-day require¬ 
ments of the movie concern*. WlthU 
recent years method* of artificial I no¬ 
mination have been so greatly Im p roved 
apd developed that sun light 1* being 
superseded by electric lighting. Thla 
tom of illumination con be oentrolled 
and directed at wlU, a feature of no 
small importance. 

With the sunlight fto special effects, 
so essential to the motion picture In its 
present advanced stage of artifetic de¬ 
velopment, could be obtained. Bran on 
a clear day light values do not remain 
throughout the day at the name inten¬ 
sity At noon perhaps the light la very 
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Lightening the drummer's lead 


bright, but as the day begins to wane 
about three or four o'clock In the after¬ 
noon, the photographic value of the light 
Is very much lower In the making of 
a film it may happen that port of a 
scene la filmed at noon, and because of 
some changes in scenes or need for new 
characters, there will be a (May of three 
or four hours before tt con be completed. 
Under natural Hght the first part of the 
scene when screened would be very 
bright and dear, whereas the, other part 
would he darker and less distinct, caus¬ 
ing confusing effect to the spectator 
Thus the need for an even, unaltered 
light at all times of the day which can 
only be supplied hy artificial means, and 
which is now being used almost entirely 
In American studios. There ore several 
schemes for producing this constant 
Illumination One of the latest comes 
from the big factory and laboratory In 
Schenectady, and uses the new high- 
intensity studio light, which in external 
appearances resembles a searchlight It 
cun be used as a spot or flood light, much 
the same as the searchlight where the 
light rays are focused and projected In 
a small beam, or as a prime flat light 
to illuminate the entire setting or acme 
This can be done by removing the glass 
mirror at the back, which focuses the 
light rajs, and thus allowing a general 
spread of the light from tlmt end of the 
projector The light itself has a 24-inch 
mirror. Its carbons are fed together elec¬ 
trically requiring practically no attest- 
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Hm | »i wt towtaf paa opM9 hk. ■ knife, m that any clotted ink any be 

sgsUy removed 


tloOf Mid Its entire operation Is of the 
meet simple nature. It Is mounted on a 
base with rubber-tired wheels of a large 
diameter, making it easy to move about, 
and can be raised to an elevation of 
about 10 feet, where an overhead spot¬ 
light la desired. The entire device 
weighs less than GOO pounds. 

This light, one of the most powerful 
adapted to the studio. Is particular^ 
useful where moonlight or sunlight com¬ 
ing through a window or the illumination 
of large settings Is desired It Is also 
valuable for backlighting By focusing 
a spotUgbt on the back of the beads of 
the principals the Images are caused to 
stand out from the background and the 
figures are more pronounced and thus a 
better depth. Is obtained. If this were 
not done the figures would go dead 
against the background, no matter how 
fur they stood In the perspective. They 
are also used a great deal to counteract 
shadows caused by other lighting 
apparatus. 

Even out of doors In the daylight there 
Is use for artificial Illumination. There 
are scenes, just as In ordinary photog¬ 
raphy, that are too dark even at midday 
to be taken without extra light Then, 
too, there are times In the bright sun¬ 
light where artificial light Is needed to 
counteract shadows caused by the sun 
or to light up faces of persons when 
their bocks may be to tlve source of 
natural light To meet such situations 
a portable power plant has been per¬ 
fected—an electric generat in g outfit 
mounted In a motor truck A gas «n 
glne drives an electric generator, which 
supplies sufficient power to operate the 
powerful lights, the same as used In the 
studio. 

Testing Cylinder Variation 

A N instrument that Indicates easily 
and accurately the slae and concen¬ 
tricity of a cylinder throughout Its entire 
length is being manufactured by a Rhode 
Island firm In this device gage feelers 
project from the cosing. These feelers 
are actuated by means of a cone com, 
Inside the casing, which Is directly con 
nected by a steel rod running through 
the tube to a rack and spur movement 
that operates the dial hand. A button 
projecting through the knurled sleeve Is 
attached to the steel rod. By pushing 
this button down the cooe cam Is like¬ 
wise lowered and the feelers are per¬ 
mitted to recede sufficiently to be In 
sorted In the c> Under Pressure on the 
button Is withdrawn when the feelers 
are Inside the bore, and they are auto¬ 
matically released against the cylinder 
wans* 

Provision has ben made for building 
up ope of the three, feelers so that with 
a set of extensions measurements can be 
taken o? M any diameter b etw een 2)4 
inches and fl)4 Inches. Nipples are made 
in different sUee to cover any fractional 
part,of lad t The nipples fit inter¬ 
change My into the 'extjulon rods,, 
which tanyJn length tyr Much Steps 
sad supported by thread tnahlngs. The 
gagedpteVMiudMby Ml tnch with 

NatoftS*. T^#d)MattnjF*IaD>Ua 
rtrtfM&ton to Mt to m ptottfea with 
twtos* to ti* brad tor tontog * 
toMUto* ktott. A tnwtor to ttotd, tt 


times, to furnish a means for setting 
the gage accurately to a standard 
diameter 

In use, the Instrument Is rocked from 
side to side and the smallest jjIuh or 
the largest minus reudlng of tite gage 
Indicates the actual error at the point 
of application 

A model Is also constructed for meas¬ 
uring cylinders of a standard diameter 



An altitude indicator that may clear 
the carbureter of unjust suspicion 

It differs from the other model In hav¬ 
ing three solid feelers of equal length 
centrally fbcated A centraliser, to hold 
the Instrument In the center of the c> Un¬ 
der, has a throe-point bearing To com¬ 
pensate for slight variations from the 
standard, the bearing surface of one of 
the three eentralUer lugs is cut away 
And a flat copper spring is attached to It 
The collar or depth stop Is bold by a set 
■crew and can be placed on the body to 
conform with the depth of the cylinder 
to be measured and thus prevents the 
feelers from being thrust beyond the 
bottom of the hole .—By AUvn P Child. 

The Art of Using a Drafting Pen 

A NYONE who has an Inventive turn 
of mind has occasion now and then 
to make a drawing of some invention or 
device a bleh be may afterward wish to 
have constructed, and yet the beginner 
in such efforts seems to experience great 
difficulty In the use of the drawing pen. 
Even persons who have practiced for a 
considerable time are often unable to 
make Urn* of uniform thickness and 
appearance 

Troubles of such a nature usually re¬ 
sult from imperfect flow of the Ink As 
the pen points are but a little way apart 
the Ink will cease to flow regularly as 
soon as It hardens or thickens to the 
least extent Drawing Ink Is made to 
dry quickly to prevent blotting and 
smearing during the frequent shifting of 
the triangles or straight-edge. That is 


the reason that wiping the pen and 
cleaning it thoroughly is necessary at 
frequent Intervals. 

The beginner does not appreciate this 
necessity for keeping the pen polnu free 
from clotted Ink, and coasoquenlly he 
wonders at his frequent ful lures and 
becomes discouraged with his work To 
make the cleansing process ouster some 
of the latest tjpes of ruling pens open 
and shut like a knife, so that a doth 
can be Inserted between the points with 
out any difficulty The t>|>e shown in 
the figure Is of this kind, und tt Is pro¬ 
vided also with marks on the set screw 
for adjusting accurately the distance 
aiHirt of the points and regulutlng the 
thickness of the lines .—By H C 
Ridgelcy 

For the Mountaineering Motorist 

F OR the tourist or those who lire In 
mountain count rj comes the automo¬ 
bile altimeter It Is n comiMict little 
Instrument width sets Into the Uush of 
jour car and tells you exactly what 
height you are ulsire sea level If jour 
engine starts choking or sputtering, 
when jour car Is equipped with one of 
these altimeters, jou cun easlb tell 
whether the carbureter or the attitude Is 
to blame .—By F O Jopp 

The New Rumpler Car 

T HE most red leal departure from ex 
Utlng methods of motor-car design 
shown ut the Berlin exhibition no doubt 
Is to be found in the Rumpler “Drop” 
Car, a striking uduptHtlon of the expert 
ence gained In the construction of nlr- 
craft The three Innovation* cudmdlpd 
are, First, the InhIj as well as the chassis 
Is drop-shaped, that Is, has been given 
the shape corresponding to a minimum 
air resistance, as In the case of n falling 
drop Kecondly, the motor Is arranged 
In the rear part of the air and Is, with 
the gear, <luUli and rear axle, combined 




Clean sleeves aa well as clean bands 
follow the use of this glove 

In a compact system described aa "motor- 
gear-axle " The third, and perhaps most 
Important, feuture Is the use of a double- 
sectioned rear wheel axle, oerlHating 
round the center of the car and thus 
reducing to an unprecedented minimum 
the weight of masses not hung up in 
springs. 


The cruising garage—a friend In need 
on California's main highway 

“Hera Comm Help!” 

W nKN you're miles from a garage 
and your cur refuses to budge an¬ 
other Imh, and maybe your gnuollne Is 
all gone, or a broken axle nr a parted 
universal Joint or n smashed gear-box 
or a differential that won t differentiate 
seems to have condemned you to an all- 
night stand, wouldn't jou smile If jou 
saw a sign loom up In the distance, 
"Here Conges Help”? 

Pntrollng the highway, El Camlno 
Real, which extends from San Francisco 
to Los Angeles, la a completely fitted-up 
wrecking car with this comforting sign 
on It, and Its owner Is kept pretty busy 
on Sundojs and holldajs, as five traffic 
on this highway Is very heavy 

Metallurgical Examination of a 
Broken Crank-shaft 

A BROKEN crank abaft from a 10-ton 
ummontu refrigeration machine w as 
submitted to tlie Bureau of Standards 
for examination by one of the other 
Government departments. The material 
proved ]»>rou* und showed evidence of 
not hnvlng received sufficient reduction 
in forging The break wlikli «»crurred 
was In the nature of a fatigue failure 
and had Its origin In the angle between 
one of th< throws and the bearing A 
defect at thla point had been filled In 
previously with arc fused metal Such 
a procedure would not necessarily tend 
to failure had the defect been located 
elsewhere, but at the point In question 
the stresses are much higher than at 
other points on the shaft, and the break 
once sturted would lie pnqiagnted rapidly 
owing to the unsoundness of the steel. 

Long Gloves Save Sleeves 

A LONG \VBI8TKl> B lnve for tiut «, 
of automobile owners when making 
minor repair* about a cur U one of the 
now accessories seen In automobile row 
shops. TIds parthular glove Is made of 
wuHhnble material, and bus a strap and 
buckle at the top width aid In keeping 
the long wrist high on the arm Pro¬ 
tection to sleeves Is provided with a con¬ 
sequent reduction In laundry and clean¬ 
er's hills. The long wristed glove U not 
only for the use of ear owners, but can 
be used to advantage about the house, 
as for use In stoking the furnace 
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Not a phonograph, a heater for the 
parlor 


Parlor Furnace That Looks Like 
Phonograph 

A CLEVER designer linn dt\eloped a 
heater w tilth many people who ob¬ 
ject to a move in the parlor will wel* 
tome It hiiH all of the Hppeurnnrft of a 
cabinet phonograph yet It works an a 
pipe less furniuv It is, lionttwr iinule 
of Mteol plate*, but they are finished to 
look like mahogany, grained like rum old 
wood, pnlUhed to the fine luster of 
expenuive furniture 

Starting with thi name w hlth ends 
with a "mla l M I he rewinblance to a 
phonograph In curried out In the design 
of the front, the ride*, top and support¬ 
ing legs Ornamentation such as one 
And* on ii wooden cabinet Is used 
This affair Is In reality u lfipelew 
furnace which will heat from three to 
six connecting rooms. It will hum nny 
kind of coal und holds fire for fifty 
hours 

It U claimed for this heater that 
house wives will And It more easily kept 
clean, ns the poUdied mahogany finish 
requires but to be rubbed with u cloth 
Just us furniture Is handled —By 
Charles A Goddard 

High Temperature and Concrete 

F IRES where temperatures are reached 
sufficiently high to cause I lie fusion 
of metal window frames, brick nnd con¬ 
crete are rare Therefore the high tern 
perature fire which took place lust year 
In the rhemlciil works of the Barrett 
Manufacturing Company near PhlUulel 
phia, U of special Interest 
The building destroyed was a two- 
story structure used for the cooling of 
naphthalene, which wns stored In Ant 
tanks, some resting directly on ihe 
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beams of the up per story and others at 
intermediate levels on both stories. The 
whole structure was of reinforced con¬ 
crete with the exception of two unpro¬ 
tected steel roofs, and it should be noted 
Hint the upper floor was constituted by 
Llie beams and the nuphthaleoe tanks, no 
Hooting, In the ordinary acceptation of 
the term, huvlng been provided. The fire 
started In one of two naphthalene t ank s 
outside the building, and the flames 
rapidly spread to the Interior tanks, the 
building huvlng been gutted within 40 
minutes after tho Initial outbreak. It 
uplHNirs that tlie steel roofing collapsed 
almost iuunedlutch after the Art* started, 
bringing down the second floor Vat 
urnlh, the beat was most Intense nearest 
I lie exterior tank, and on the side facing 
tho latter some of the concrete was 
rimed wired glass was melted, and steel 
window inultlonH incited and ran down 
(In frames In places. 

I* nmi u connidorutlun of all the data 
a callable the following conclusions have 
lM*on drawn tlK? spalling of the concrete 
was largely due to the use of coarse ag¬ 
gregate containing a large percentage of 
ipiitrir, the adoption of square columns 
ii< rentunted the amount of spalling the 
structural part of concrete should have 
n prntccthe coating, the thickness 
udoplcd Imlng governed by Ihe tempera 
turo to whhh the construction may lte 
subjected the sprinkler Installation was 
rendered Inefficient by breakage of tlie 
electrical circuit operating the pumps, 
finally, the engineers of the owners are 
said to he of opinion that there Is no 
material more suitable than reinforced 
romrete for use under conditions such 
us those prevailing tn the building de¬ 
stroyed, and that this material should be 
employed In the work of reconstriH Ihm. 

Sewing Machine for Furriers 

A PECULIARLY sensitive machine for 
sewing furs is making the life of 
tho furrier Mister As It Is highly un¬ 
desirable that stitches should anywhere 
appear on Urn outer or fur side of a 



The side-stepping sewing machine far 
furriers 


garment, a machine of unusual construc¬ 
tion In necessary The needle does not 
sew straight dowm and up tn the cus¬ 
tomary way Instead there is a side- 
wise motion practically parallel with the 
surface of the mutertal—By WUUam 
Hu Uh 

Lamps That Tarn with the 
Wheels 

A MONO tho flings that every driver 
knows about bin headlights Is the 
fact that they don’t always shine where 
he wants them Particularly in muklng 
n sharp turn the wheels often get ahead 
of the 11 gills, and one Is in doubt is to 
Just where the car Is headed. The nuxll 
hit? Hghfs Illustrated herewith are 
mounted so that they swing with the 
wheels, and are therefore bound to 
throw their beams as far ground the 
comer ns convenience could possibly re¬ 
quire Incidentally they are right down 
on the road, where the light la wanted*— 
iff K 0 Jon 


trsvritirWasf 

t HIB mechanism takes to a fitare a#, 
raw white tape and come U dqt a 
flashed typewriter ribbon ready to be 
ineertod In a machine. The tape un¬ 
roll* from the Sat holder dr qffladsr at 
the right around a series of smaller 
cylinders or holders, as the crank la 
tuned by hand. At the bottom of the 
middle renter is a wall which inks the 
tape In the process. 

The Torrent Dishwasher 

T HE housewife who insist* that her 
kite ben must be entirely cleared of 
equipment not In acteul use, and she 
who cooks and washes dishes in a 
kitchenette, wilt both welcome the latest 
dishwasher It fits Into the cupboard 
out of the way when It Is not bring used. 

The new machine washes dishes per¬ 
fectly because It Is band-directed, like a 
vacuum cleaner, tlie 40-potmd- p r csta re 
torrent of hot, soapy water front die 
washing noxxie can be concentrated on 
the stubborn dishes. The housewife can 
see what sto In doing—n real advantage 



This washing noxxie, which attaches to 
the hot water faucet, furnishes by means 
of a small thumb lever either soapy or 
dear water 

Specially designed wire baskets hold 
the dishes firmly In place A splash- 
guard which pulls up telescope style dur¬ 
ing washing keeps the splash Inside, It 
is because this splash guard drops down 
out of the way that this washer gore 
Into a cupboard. 

Tills machine has all the advantage* 
over Urn old dlshpan that a dishwasher 
is expected to have—It does the Job more 
quickly (5 or fl minutes), It washes 
dishes cleaner and In a more sanitary 
way (by running water), It keeps mi¬ 
lady's hands out of dishwater and so 
does Its share toward keeping them soft 
and white And very important, she 
can see what she is doing and know the 
dishes are dean 

The Bsthonian Cotton-Goods 
Industry 

A S a result of the unsettled conditions 
In soviet Russia and the consequent 
legs of the market for the aemiflniahod 
(unbleached) cloth manufactured there, 
tbs Hsthonlan cotton Industry Is pass¬ 
ing through a crisis which has resulted 
in the practical dosing down of the 
Krlnholm dotton mill at Narva, ttstbo- 
nia, one of the largest in Europe and 
the largest tn the former Russian Em¬ 
pire, which before the war e mp lo ye d over 
30000 hands and manufactured yearly 
over 70,000,000 yards of semifinished cot- 
ten cloth* which waa sent to Buflria far 
bleaching and dyeing and then utlUred 
in that country During tbs war < the 
importation of raw materials was sus¬ 
pended, and the output of tbs prill ifas 
restricted to the stock on hand. Daring 
the German occupation aomwraw ma¬ 
terial was obtained, enafrHttg die works, 
to keep going to a limited extant to 
U>20 the mill employed about 9000 hands, 
the output bring 7,70*000 to *00*000 
yards of cotton stuff. 

The administration ot the mills stated 



that It waa Impossible to keep them 
Unger open, as all the capital was tied 
up In manufactured goods, for which 
there was no local market and for which 
they had been unable to find a market 
abroad. There were In storage In the 
mills on June 1,190* *24*2f» yard* of 
textiles. From June, 190* to February, 
1021, *A21j011 yards were manufactured, 
while during the tame period only 96 
per cent of the whole production was 
sold. The Baltic Cotton Mills, Revml, 
are still working on government orders, 
but when these are finished the question 
of closing these milts will also have to 
be faced. In order to continue manu¬ 
facturing the mills will have to obtain 
credits to purchase cotton from toe 
United States, while they continue to 
Itold the manufactured goods until con¬ 
ditions In Russia open up a market for 
them there or a market elsewhere is 
found. 

A Better Mep Wringer 

N O longer u it necessary for a woman 
to wring the household mop with her 
hands. This spiral mop wringer Is made 
from one long piece of heavy wire, to 
use It Is placed over a bucket as shown, 
with one foot of the user on toe exten¬ 
sion resting on the floor As the mop is 
pushed down into tbs spiral-shaped 
wringer, the user turns the mop slowly 
to the right The wires coming In con¬ 
tact with tbs mop head act as threads 
and hold toe mop securely, wringing all 
water out, u* it la slowly pushed down 
Into the tip of the spiral—By If if. 
Hvnflnff 
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As It le tfee praetiee of a large number of merchants to have 
batpers on tha roar of tholr truehs to aid the driver* in deUraring 
tha peoda* afem to watofe the kads whfle ea mote wa have bare 
a ooriooa men aoo unleoa them game an pr oper ly dlaparead whlah 
earn fea dona fey aa eriwrinii p pe earrying the auiffle r to the rear 
of tfee vto l rio tooted of dheharglng the goer* as at pmnt 1 
the forward part of too frame 

Tfeh aiaiiml aho eafe attention to too toot that in pfeyaleal 
evaiotnathnr made of a number of abaaffenrs they were found 
to fee aaflOrto* gmermOy from chronic earfeoa monoxMr poisoning 
aa eatpremad fey pa l lor wifeiime Inertia, and a general pfeyaleal 
breakdown. The fet saUca of n erehanta doing large feahwu a d 
epemtte * anmbar of tratos has been gelled to tfeh matter with 
too repwset that engtoaa on these truelia not fee kept running while 
tha roar feofem *ro on feudin g also that gaaas fee dteafeargad In 
mb m a ws s t aa m* to outer load f goods are to fee shipped any 
dl fe a ase eo tfee helper In tfee rear win not fee gaeaad 
ft to also feared that probably a number of three helpers are 
•ttAwte from throttle gau poisoning tnoMeut to tha pmotiee of 
Im pnr e r dtopoatog af tfeaae spent gases 
tegfeOMttoua froaa y o urae l f aad your t ud m are r aputed in 
order to cheek tola u rn s* 8 Dana Um«A« M D 

Rapt Dtvfedott of ladatorlal Hygiene 
I to gar tm m t of Hwtitfe Mow York City 

A Qssstios of Inertia 

To too MW Of to* Bofe umrru Amouoap 
T our tom of October I mi snattahisd a paragraph beaded 
Obasrvtog A* Mriha Moreen eat wbarsin It was pointed out 
too* this ean fe* natad to a pall of water the 1 mild turalag 
around to ro totor m to too palL Z tried toto experiment, with am 
m is f i ring* aa to tbs rseoM. and aaa ten a no mo tion w ha tever 
ter would 1 expert to. tor manlfaatiy wfun too water bad entirely 
ocean to rook, a modfeino admittedly nommary b efore starting 
tUa sapsa feasnl It wiB have In reality taken up ail of the m oti o n 
of too p all duo to tha earths motion wbotoer of tnmototion or 
rotation 

However I do oboo n ro a motion of rota tio n to a pad! of water 
cfe ge r v e d tor eeveral boors after flWng whisk wa* fa up artod to It 
as tbs motor mmrnm from ths «i«p* 1 » ten# 

I oaunot hot Mate that this ia Urn motio n Mr Basils has 
eWervod and errouaowtiy aaaribed to tha r o tation af tfea earth. 

Has Mr Bttotin who oontributca this aariootir or tha floaJiTinc 
Ati—CAP oontid—d wfeat tunnoil would fea am i la too ocaaaa 
wore then any t on douoy tor water to rotoot to Mate with the 
earth Wife ensagfe fern to abow m a pad/ Zomglae too Indian 
Ossa* or tfeo north Atiaatio even trying to rotate etoar mod 
to twenty- tour bowel 
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The Energy of File* 

Ta tfee Bdter of too ten t mt; AkanoM 
I water wkotosr any of your reader* aaa throw any light os 
the aoaaroo from wfear* flto* got tholr ono nn on a storm of energy! 
Mara (Bote touted) large numfemo of a maM dark IHad take 
te tholr tew pm Hi! a under the roof of my house about 
Oo fete r Xvory auany day to*y emer ge aad buna auergctieaBy 
V apd dawn tfee eunay tide of the wmOa Tbla they keep up tUt 
April or Iwtar Thus tor tin months tfea# have to keep up tfeelr 
vttadb# expand smeaonawa aasounta of energy Itor tfealr rise) 
have bo rites toed of any kind, aad to too spring lay tholr 
•Mr Aa tfea —tela* worn Ind i a ns—fet a tor them to toww 
mem map I* — bo poster that ta so— way tfeoy haw tfeo 
airily to draw — the *— stores of pm teri to the atom? 
And wfeat to to— of film MOau true atoo of other toaaeta. 
To n ing— Devon, Mbgtoud B— C w a si — T Bio — 

HiwxhttirB tor D^f TqmuIb 

To too Hdtoor of toa msu i mK A—w 
into rtf— to yeur rewont editorial on Mr Bed— a idea tor 
tow toast Mgld fete —ton tor Mow Yferfc City your tojori— 
to —* a — — A* ground that* tin d m s ling cost would 
prove Very mr—riva ta a ted on* If the pros—I m e thod of eto* 
—tt— tnpsm »•* Tta* terayo be te« 
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My Idea la (hat eonUatora la place of elevators mi d fee Installed 
to tai st eh a subway aystssn n eocupamtivaly seal shafts dri ven 
on an lacUna net end of vurtieaUy They would fea driven etao- 
trioafly agtomatleaTly and would not raqtdre the eonUmioaa ear- 
riem of <—ora a* elevator* da and they sould bo ao cow—tod 
•toetrtcafly ao as to regenerate aad turn current back Into tha 
wire* or storage batteries when condition* of heavy doom tra vel 
prevailed. This ourrent could be used In atovatlag tha saws people 
to tfeo ourfte a* pie— whom the preponderance of travel was 
upward 

I am quite wW aware that mob a stem would Involve iflarid 
orabto fens of current to tfeo regeneration stem and that the 
e s cala tor* at fe— — a great deal of current. But I betters that 
tfea economy of labor to operating together with eueh susefl pro¬ 
portion of current as could fee re c overe d would make eneahdoro 
considerably cheaper than elevator* 

Uo G HAU. 

£hteago ID 

Slater Ships That Are Net Twine 

To the Editor of the Boonmno A*—scan 

P erm it me to eongratalata you on your editorial of Bsiitwalisi t4 
1911 I* Alrahlp Travel Profitable? 

I wish to call your attention to a minor error which to nur 
no od does not affect the vahw of tfea editorial but for the mho of 
future refe e ers the eto tt should be stated that tfea KI4 and Ml 
ar* wet stator ai I* ■ in tha true sense a* the toBowfag table emu 
piled from official Brit ah source* w U show 

Skip RU BS4 RU ROT 

Length «89 feet ft Intbee «7S feet I Inch** 

Diameter 7* fart 9 Inches 79 fast 9 (neb** 

Height 91 fort 7 inefem flfMtTtechce 

19u uo cubic I— t iti oao cubic fact 


Volume of capacity 1 9U 990 cubic fOri 1191 090 cubic feet 

Total lift 99 4 ton* St 9 tom 

Weight of IraD and fittings 991 tom 97 J tana 

Number of ragtnes B 9 

Total bona power ltBO 1970 

Maximum speed, u 1 ea 

per hour 90 99 

The dU fet e n e ea In the two das— are very wnafl skua tha import 
tent factor of dlepomfelc I ft of 1U9 ta km tte three ton* greater 
than B94 

It is an interesting fact that the Controller of Inforasation of 
the British Air M etry mood the foUnw ng on March 19tb I9S1 
for tfea tofonuatl n of tfea press 

Wwca Bap t e mb c* 1917 many Improvement* In detal a of design 
and eonstrurton and economical — of materials have been af 
fected, resulting In the conatmctiofi of rigid alrriiip* a Conaany 
which have practically doubled the I ft of L99 or BS9 aad Ingressed 
the cpred by *0 m p h Thus aHbougb R99 was only flntabad an 
far back aa June 1919 she wu* at the time of her cotnptetioa 
already an obsolete sb P aad of only about half tfea performs tie* 
of tfee Qsrmap rigid alrsfelps (L TO elans In raanuta*hai at that 
data 

Bines tfea RU ri— is only a Uttta Inferior to tfee RM etoea It 
would fe* of Interest to know whnt tb* eonehis— would have been 
< a com par son had been mad* with the T 71 now In toe beads of 
tfea Brtttoh Air Ministry which baa a dispose Me lift of almost 
twenty tana grenter than RS9 and therefore euold asn—mndate 
at least double the number of pamen g e r * 

SOW acHAMAPMi 

Washington D C 

The Flight of Birds 

To the Editor of tfee Srmwrmc Am—can 
A t diffisrent tlmw 1 have aaaa etateawnte attributing various 
rate* of speed to flying birds Especially do I remember a* 
article which gave a max-un speed of 110-l 9# at flee aa hour 
to egnvaabaak and tout d ok* otherwise a rate of 179 to 199 fact 
par s e c ond of flight 

Haring ahrayu been a keen autumn hunter of doth* and ta¬ 
wing shoot ng eachulvaty it waa nsss—y to know —rilling of 
lying speeds and the appro* I—ta leads to be giv es —tana eg trite 
la order to avoid a p r od ig io u s waste of — sumltioa I thoroughly 
Investigated this qu mtloa during the hunting ooaaoua of 10a*-A-10 
and 1911 on Long Point Bay on tfeo north shore of Lako Mu 
Windy days furaJih boot Lake Erie sfe ootia g Tfeo piuvalltng 
a utumn winds are from northwest and aoutfcwoat. ao tfen* duaka 
tfuval wn a B y eastward on *oeh days At polat nhserteons were 
mado a narrow to ng ue of land protect* Into take about one mSh 
oadlag In a roricy seef Paariug this flock* n*noBy veered dlieetiy 
nor th ea st to a largo inlet and marsh egaatly two inBm fy— roof 
at neareet point fa# m m# Varyiag toward or outward to dhw#> 
tion of wind flooka wcanfiy followed an sfHpttaal e mr ve of average 
length of twe and tferaufourtfe* mUm Ta ar— tok spaas tha 
average thus required for teal and bnffl rin a d waa tfereo auntie- 
19 mUm per hour HaBard required four mtontee to moo* earns, 
with an average of 49 ndlm par boar 
Tfea p— at taauo was too a pp r oxim ate amount of feted to 
bo allowed a duck at bright of 91 yard* and 49 yard* feortaontal 
distance A Bow lag for murii variation of —Hit and anaato 
prmoors It la not safe to estimate speed of shot g tm te r than 
990 fltet per —oad or 90 yards for oae qu arter aeoond In onc^ 
quarter assoaii a mallard wiB Ay 19 tat on aver ag e faster dfenfc* 
99-99 feet at outset Apart from priori ty of toe proteetlta ex- 
ti umriy variable a* It la there ta alas wind pro—ru to mmantu 
up along with tfee moving target Three to four gun tangtfea ta 
the bate lead for mallard i a sat n g in direction wind ta blaming 
Btone a—rtelning a b ove teste I have not wasted oo nos* ta 
affmtual anwHUaHhui I feaevo tetead spaed of teal and e a av aa hack 
aad get good reouK* wttfe had 90 teat at 89 yard*. Tfea pareantagu 
af bite ta about 99 This would ittapmvs any spaed of *19 wHm 
per hour Go— fly a* varyiag rates, amafiy 40 ariftm par fe—r 
la spun eanatry If tfea above teete are of any vahw to sperttog 
r wfi rirt the# are wi t — s to thorn. At taaat they sen aaatir v er ify 
to— bp aatatel tate R. M. J 
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Recently Patented Inventions 

Brief Descriptions of Recently Patented Mechanical and Electrical Decides, Tods, Farm Itnfdem^ntSi Etc- 


__Per taini ng to Aironaattai_ 

VARIABLE DIRECTION PROPELLING AP¬ 
PARATUS— R & Hrnnra and M. R Tatum* 
Norfolk Vs. The iovmUoti rristoo to propeflem 
far airships, aeroplanes and the Hk« and nartJo- 
vlariy to a variable direction propelling apparatus 
which Includes on* or mors propellers ha v I nr an 
axis of rotation which may at wlU be adjusted to 
occupy various anylas A purpose of the Inven¬ 
tion Is to provide an apparatus In which the 
adjusting means Is operable Independently of the 
driving means for the propeller an that the pro¬ 
peller ean be adjusted to any desired posFtlon 
whits It is being rotated. 

AKROPLAN K.- H J La Pul, 202 E. Mth fit- 
Mew York, N Y The object of the Invention Is 
to provide an aeroplane arranged to enable the 
aviator to readily vary the angle of IneJdonoo of 
a wing with a view to insure an easy taking off 
or landing within a comparatively short spaas 
Another object is to permit tbs operator to vary 
tbs angle during flight to compensate for the 
variation of the load due to the consumption of 
tbs fuel thereby being able to maintain a uniform 
rate of speed. 

OIL TANK.—A £. De Hamc r/o Grand Hotel 
Mexico City Mexico. This invention has for Its 
object to provide a tank for gasoline which la 
Specially valuable for us* on aeroplanes. The 
teak Is constructed with in Inner and an outer 
sating, the latter havlag an outlet at Its bottom 
eo an e c ted with a longitudinal tube so that should 
the taak be penetrated by a bullet the gasolene 
will be prevented from sparking therefrom by an 
Ohs Hc . absorbent material between the oaring* 
and will talk slowly toward the loagftodliwily 
ext e n ded tubs which will sorvs to dUcbargs It 
at tbs roar of the aeroplane 
■ jU'-t-j-.a "XL-! LJ uum-iiii ' j •naeaeearss 

__ Pertaining to Apparel 

ADJUSTABLE"HAT LINING Oil BANDEAU 
—M L. Van Hivta IM fth Avc, New York 
M Y The objart of tbs Invsntlon is to prorMt 
aa adjustable bat lining or bandeau arranged to 
permit of securely and quickly adjusting the lining 
and festering It In tbs adjusted position In a 
bat. Another object la to provide s lining which 
la simple and durable, adapted to be fastened In 
a hat without the use of stitches, and to Insure 
tbs feting of any styls of bat to tbs wearer's 
bead. 

DIAPHRAGM CON KIN Wt - Kathlvn L. 
Bums. 74 tth Avc, New York, NY The in- 
ventton relates to ladles' wearing apparel and 
has particular rofsmaes to a device for use by 
•urmilsnt women tn confine tbslr busts end so 
maintain a nsat-sp pcs ring figure ss wdl as In¬ 
suring tbs utmost comfort with rwp«et to their 
breathing fed Utica. The device Is intended for 
4 m beneath tbs corset, not only acting as a 
tirisht but confining tbs Scab In n smoother 
mrtllne thafi Is possible with a garment worn 
oristde tbs sorest. 

_ Electric*] Device* 


ELECTRIC LANTERN L. A Houmsum. 1748 
•e. trth Street, Omaha, Nrb. The Invention tvs 
lakes to Mtf-eotttaln«d electric lanterns particulariy 
sritaMs for use aa railway signal and switch 
fig h t s. The object Is to provide an electric lantern 
which comprises a metal container adapted to Hold 
• h aU sr y two electric Inca n desc e nt bumps prefer¬ 
ably ««d or whits, and a reflector to serve with 
each Ugfatt also switch control and handle The 
devise le (tumble* reliable and of expensive eon- 
etngJtkwu 

DUPLEX LAMP SOCKET—W J IComm. 
decsase rf * address R. J De Roes. 419 E. 29th BL, 
Broofclya* K Y Among the objects of tbs In¬ 
vention are to provide n lamp socket, such as are 
commonly need I* hendllghu, wfth n Am of 
realUsnt contact carrier for cooperating with a 
Mm p base) to provide a simple but highly effi¬ 
cient contact atnwtare and to provide a contact 
carrier adapted for dime* cooperation with a 
Mmp base of cither two point or tingle print 

ELECTRIC FIXTURR^F L. Both. T40 ft 
Mth EL. Chicago. »* TMe Invan tor has been 
irmntcd three pntonte of a etanOar nature. The 
■ Midi are to provide a efanple devic e eompriatag 
■■Upa mtl vsfr few parte, which ean ha assem¬ 
bled and installed with eooaooty la tfana and 
Wbor ttase the taerifetag ariW le ofeptod 
to m etive an erdfeaiy trite formed with a 


1 running thread H the length of the tube may 
be varied as required, The device comprises at 
parte neeesmry for tbs effective fuaetioalag 
thereof In m-dlnary service* and in Its amsmbtod 
condition has the appearance of a more comptt- 
catod and expensive fixture, 

SWITCH—L. B. Birrunr, U ft Naval Station* 
Ponre Harbor Hawaii Among tbs objects of tbfl 
Invention ere to provide a switch for oo nt roBfag 
sn electric circuit, which may be used aa a wafi 
switch a suspended switch, or a straight Has 
switch i to permit tbs device to be operated hg 
one hand and which wW indic at e Its pootthm 
without the nccemlty of employing the char¬ 
acters On* and ‘ Off” to ao construct the 
device that it may be used for the lnstafletioa 
of line wires or wires which terminate at the 
switch. 

ELECTRIC FIXTURE— T L. Btmaa. 740 ft 
Mth Bt. Chicago, HL The Inventor has hone 
granted two patents of a similar nature thd 
object of both being to provide a devis e having 
means for griding the electrical conducting wires 
from the stem through an opening in tbe wall of 
the fixture such means being removab l e and poo* 
sesaing Inherent qualities operating to maintain 
the cams in adjusted position A further o bj ect 
la to provide a device of the type described that 
ean be manufactured cheaply, consists of rela¬ 
tively few parts, and Is thoroughly practical 
commercially 

BATTERY CONN ECTOR—W B. Dor Pros¬ 
pect fit., Kent, Ohio. Among tbe objects of the 
Invention Is to provide a battery connector mom 
• specially designed for effectively finnariting 
storage batteries In series or multiple when 
charging the same Another object is to provide 
a battery connector which Is simple and duraM* 
and one which is oan^orroriv*. arid-proof, not 
liable to get out of order and capa b le of bring 
used over end over again 
FLASHLIGHT —W B. Dog* Pncpec* 8U Kent, 
Ohio. The invention has for Its particular ohjist 
to provide a switch arranged to permit the near 
to conveniently and quickly rioee or open the 
mme to light or extinguish the lamp. A further 
objciet is to provide a switch which is simple 
and durable In construction and Bsmpoesd of 
few parts, therefore not eerily Habit to get out 
of order 

ELECTRIC SWITCH.—W D. Turner. 1M 
Laurel HIM Ave, Norwich, Ooan The Invention 
nfetea more particulariy to tbe onariruetWm of a 
pendent switch, an object being to provide snob 
a switch with a toagHudlnatty movable tttto 
member which when operated re lines the sa lto h- 
controlling device to quickly move from one peti¬ 
tion to another 

ELECTRIC CLOTH CUTTER—F A 8oalpa» 0 
end J A McLaoo e/o F Seal fere, 1410 W Rand 
8L Chicago. HL An object of tbe invention la 
to provide a cloth-cutting device comprising a 
substantially triangular frame having ita rear* 
ward side formed into a handle and being adapted 
to be slidably movod on Its base, a cutting blade 
bring mounted at the forward end of tbe dories 
and sn electrical mechanism for operating the 
blndn. Tbe device may be guided aa dealrsd* 
since the cloth is under tbe observation of the 
operator until engaged by tbe cutting blade. 

Of Interest to Firme r*_ 

DIHK BHARPFNER,—P Rink e/o H ft 
Paterson Easy Way Mfg Co. Cream, Iowa. 
Among tbe objects of the Invention U to provide 
a device by nwaas of which the disk of an im¬ 
plement, as, for Instance a harrow cultivator, 
or tbe like may he easily sharpened while hi 
Place without tbe nceeeelty of any motive power 
other than that provided by tbe act of drawing 
the harrow or cultivator ahead with a ton or 
tractor 

MIXER.—G W Bispor Ja., 1U Vincent Am, 
I^nbrook. N Y The Invention has for Its object 
to provide a construction wherein a thorough 
commingling of fertilisers U secured la a —*-1 
mum time Another objeet is to provide a minor 
eeporiatty adapted for mixing commercial fertiUMr 
wherein a plurality of different forma of stirring 
btadse are used to break up tbe fertiliser aa ft le 
mmti. T* mMm nr to m* to *m> 
or manually 

INCUBATOR—J Xovas, address H. Eaari, 
Taylor, Tex**, the tnveatiou relates to an aS 
motto boat regufettng unit, aad more partferiufe 
to a dsrict of titio nstv* fetid. I aTimwS 


an feeuhator. By tide 
of tos Inauhat o r or ottfe dories wfth wUto ft I* 
asaodated wifi bo oonatantiy matototood aft a 
predetermined print, Th* Into la 
rimple* ham sc rw wales I to 
la entirety automatic, oo toot a nfafeto of tifeb 
Ben la required. 

BOO CUTTER* GRUBBER AMD WEED! 

0. A. An Oarepa GRy, Nevada, The fe- 
veatioa Is — rm toHy dsalgasd to rut weeds and 


p. Tbs device may bo 
of different width* and drafts 
and wW cBMeaflr «nt the grewth along 
bottom aad rides of the dfteh, Th* dev ic e may 
aim bo employed oa level ■urfeoas for snttfeg 
weeds or grub. A further object to to provide 
a device which may ho drawn along by draft 


Of GomtiI Imt BT BBt 


LADDER*—dP, M. Da Bausaun** e/o Itosr- 
less Folding Ladder Co, Oreenrilte, fi. G. This 
InvenUon relates to etsp-laddcrs, which may 
be readily eollapaed, and has for lto object to 
provide a ladder In which the side stiles may 
bo folded on each to house the range. A 
further objeet to to produce such a ladder ao 
will have tbe prop lags adjustable and 
readily locked in erected or eoUapoed condi- 
tioo, and looking mea n s to prevent accidental 
collapse. 

METALLIC PACKING—W L HAnma, e/o 
Roberta, 3S4 E S8d Bt, New York, N Y The 
object of the invention to to produce a metal 
alloy which to comparatively soft, but ha* 
certain quaHHco ooperially desirable for pack¬ 
ing. This paeUng oomprlsss antLfriction motal 
alloy In granulated form fit per oeat, anti¬ 
friction taftal la wool form 6 per coat, asbes¬ 
tos 6 per cent, creese 8 per cent, mica 1 per 
float, graphite 1 per cant, aad water l per esoL 
CONTAINER—J Mum, 4tt B. Mth El* 
New York, N. Y This loveotion relates more 
particularly to flondlmcot boldora* perfume 
flantalier■ and rimflar amaU reeoptaeloa, aa 
object bring to utilise an eggshell, partly fifed 
with plastic material, as the exterior of the 
container, th* eggshell readily fe n ding itself 
to painting* deeorating aad o rnam entation of 
varioas sorts. 

COPY HOUMML-A. N Woomrom, 441 
Hod eon Bt, New Yoit, NY It to the pri¬ 
mary object of tbo lnTaation to provide a 
copy holder la which * Ha* sparing moohaatom 
Is moved Intermittently from tbe top to the 
bottom of the writing bed In mwh a manner 
that the Une bring oopied by the operator win 
at all times be positioned above the Une Indi¬ 
cator 

INSECT PROTECTOR—L. W gia i ans . Boa 
t* Even, Wash. Among the objects of too 
invention to to prevent inse cts from g»*"«»r aoqsm 
roosting bens* or erawHng up the ton of 
Urn dovtoo oomprtom a eup within 
which a Quantity of oU or the Mm to adapted to 
bo roos l vsd so as to 


t4o Urn ■* that the i 


vfll bb retofead fe a 
la fee \ 



•fin 

FANTOGRftFR —R ft 
Ana at* Writ Habpfcoa* W. J* 

Joota of the inveatioa le to prifno "i 
graph vhM ehaH b* se slepla as to ho wUhto 
narii of ever y b ody * and which Rail toad Itself 
to apy number of 


1,1880 


pen of oatofgtag or redurinc. This form of 
pantograph to partMariy deetrable where 
•eoaoflky to EM. 

Bi!t CONFORMATOR—<X | 

Faltoa Bt, Brooklyn, M, Y That 
of this feveatioa to to provide a dovtoo of 
lighter aad more rimpte form than the- cqo- 
formatora aactoUy employed. A further object 
to to provide adjusting means that win readily 
adapt tbemeelvea to the different shapes of 
head*, at the bum time may be leaked fe 
adjusted position, against the poeribUUy of 
changtag Its fen* 

D *W BU Cll i E - B . Xonvtiux. and R ft 
BamantAit. hit 4fth fR, Broofeya. M. Y An 
ohtoet of the laventiew to to provide a fc—hy 
enoetoBy dorignod fer eoaaoalfeg th* eupaaAng 
m e riiw hm of the heft and gmtidteg ft from eon- 
tari with the ekttdng hi the wearer* A feilhp 
rtfeet to to provide a hoekto which wig be neat 
aad sttraettv* strong, durobto, ofeipfe and \ 


OONDOfBNT HOLDER—ft taKlim* lift 


•L. Brooklyn, N Y, The Snventbm retotoa 
parttoutoriy tear, 
an abject bring to provide a | 
atm as an effoettvn dm fe 
heifer whan the totter Utah, 
ih opm 
of toe 



MANHOLE OOV1RW K Twoetmm, nu t 
First EU Davenport* Iowa. The flhjeri to to 



rihtohly reerivtng the i_ 

po r tions of toe pairs of arms, pairs of fetch han 
•orriafe by tbs cater sod of the pair* of arms* and 


and undag tbs fetch bam o u ftwr d fe 
HOLDER AND TIE.—A H Eta* 20* Cufc- 
bertoBd Bft, du An too Jo, Texas. The object 
of the Invention fe to provide a holder for 
t by tbs laoes of shoes* fegglugs, 
d the Hke, whereto a rimple, toe*- 
peoriw attachment to provided* which fesy bo 
earily mueeted with tp* sboft aad 1* which 
the oad of th* loot may he engaged to noh 
mspoer that It cannot be c om e aecldmitaUy 


of furniture on which ft fe 

BAG HOLDER FOR TRUCKS .—TL ft 
Deer River, Mtna Am I mp or ta nt ohtoet of the 
tavr ri taa fe to provide a bag holder for tracks 
•h wtl not interfere wtih th* urn of th* track 
and which may be applied to a track wftbout 
riaboratriy altering the eoMtraetkm. A further 
obje c t to to provide a 
bag may be seeur riy haM oa a 

eased when darired. 

COLLAR BUTTON.—ft A. KARL* 180 ft 
Mala EL* Watttogford, Cobr The pvpoon af 
the invention to to provide a batten whtoh 
wiu permit of ready apptteatioa and removal 
of a collar to and from tbo tolrt without dife4 
torttog, tiring or to any mug injurtpl 
the buttonhole* of the oofia* furtheMote, 
tbe toventlou proridi a button and fen 
for preveattog too a a rid ifel dtaptatfeeat of 
collar tads having wen or,loosely fltttog 

buttonholes. 

BOTTLE REFRMBftATM^R J. iMSRftfeh 
o/o R W thaw, T rieste*! Fhecmae* M.8T.I 


Tbs 

rri 

to 


refetee to a heftto 

for pn to siocw flr 




r Tmcm < *« okwb n« om. 
n Mor. HrtiMr tin iratln nfcta. 
t* • Mm ha* —nirtTi* «<ik M, m 
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*“ * alter, 

whtoh wffl pemft ths movalof the eottoR after 

^ t y fc>r ***** *■ IWM* totosa 
fer bddteg aheothtoft aottea oa the sad of th* 
smh wlfah grirnkb fetmo a p o r tio n of a bottle 
as a r 
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SCIENTIFIC AMERICAN 


fifaifii'to.'i 'ii, d'% ute , (Mr t 
y. A, Jhd 9** M*K « tUa tavatatfeg la m 
yaa l ga fe hMwae&af eouatroette U tte mala 
af doftet flte ttMHto m*b#* ao asaodtatad with 
tart etite* m 4a*fcrorJ4t a setter af darahte 
tod Mut a oMtrtyt loa, tad hiTbi tha n- 
ttfr*# fwftWt r t* rafcdar it salt eortormhig 
wit* Mpt e* W tto l«M'« Mtt, 

y ow m m foe ppbeb^-r. k. Kama* 

N Otetefrte M ITaUkar (tom* Mo. Tte to- 
mtefap to* to to dtfsat to pvgrid* a nMtr 
f l B lwltl to 1JMW I aw rria g aad apjtetartag of 
Mb tote to* to fla* state wtan M an 
M MM tha toataaton Me ihmH 
at ao* Mat tat to Mb M fta* tie will ba 
mart hr tti Mr, to iw« ■? Injury to Mm 
tha Mr or tha abate, 

M0t7IE nUFr-h Ht AjM udW, a. 

BAtawnr. ill Mh Am, TM*. Ga. This 

lu van tfa a baa far ta ahja a l totepvtiU a trap la 
tha fana of a rimyaMlAHH cotoaeta* 
with a« ofhai r Jrat Jar ^ dfca tod, ud 
wMa tha fm i ana mechanism la aonaaotioai 
th aatlh for jMMaf tha fra* antennae of a 
maaaa at rat to tha Jar. M foe preventing tha 
liiiH of tha taeuse or iM from tha Jar 

HAND mmAACOdnu-H, O. Arwooa, Boar 
MB. Ardaara OUa. TMa Invention tea refer- 
•aaa to * ahapla auMtaohar MM primarily 
to ba npaahl hy bate* Aa ohJaa t la to provide 
mm a a a te# p r essu re aaa ba mUy applied 
«Hh a U B slent po w er to craak vmriaoc Uada of 
mm* anta qnteUy aad wttboat breaking tha 
setae toto caaafl porta, Tba device la provided 
with aaaana whereby It a|ay ba detachably mounted 
ao tte to* af a table or tho Ute. 

PMHOOBAraiO MMDLE—T Flbtchu*. 1U 
Ha. Bona BU Ban Antonio, Texas. An tmpor- 
taat obj aat la to provide a anfl* which by bring 
taraai upon tta lo—Hndfaml aada wilt lunation 
•a a soft, nadhm or kad naa fl a. A forthar oh 
Jaat fa that By making tha shank of tha aaadla 
aero floadfala la ooa potation than it la la an¬ 
other It la aapahk of absorbing moat of tba 
strong ribrattona earn—untested to It, and by ao 
data# ant than ant from re ac hing diaphragm, 
at tha aaaa tfaaa presarriag tha cvertooss which 
ara oftan loot la repro du ction. 

LIFEBOAT OK RAFT.—W. BrnwAar, IS Tap- 
lor It, Ne wark, K J Oaa of tte priaalpal 
chJaata of tte lavaatkm U to prorida a lifaboat 
or raft of h te n tl m T ao—tractio n on Ito appar or 
lower aMas w b arahr tte mow wW property tea* 
Uon f mop art hr* of Jta IstotaUag, thereby «ln- 
taattag tte ptoari ty of expensive teckk tor 
bmtaf tte mma fata tte watar ▲ farthar 
chjata la to Iptafla a plurality of matMIsht 


aad providing sto r age raom tor provteftoM and 
amtar 

UMBRELLA HOLDER.—0. A Oooraa, a/o Mrs. 
A Dna STS Riverside Drhra, Now York, N Y 
Among tte ohlaata of tte Invention la to provide 
an swill rtate haMsr designed to teU lodlvlda) 
smbrafte fa amat potation aad la each smanar 
that any drip watar ftoa tha nahrate wtS ba 
•navtyad along tbs tip late tte tatorlor of tte 
IwUar, so tte* tte watar wffl not fsaah tte floor, 
aad yst aosta ha BtUa as poaMa Into dstsrioratla# 
ooataat wttb tte arowa af tte nmhralla. 

BAMITABY FLYTKAP.—A. &, mum, Ham- 
bar*. Pm Tte coaaral ohJaat of tte tavanthm 
la to praatdv a atmatora pvoriM with feoktag 
■Hfuw aad adapted to te aat op from a flat torn 
to pro m pt a bottom ate aMas, Matter with 
mud to rotate Anaaoar aaun ar t sd on tbs hri*w— 
af tha Mater** Tte trap (a sa aoaatrsatad that 
tha flywpar an* not pasaMp aantaat with asr- 
wandta# o bi aoto, ate tte trap may te teraad, 
makteg It teMr maltary 

FLipi OtJUNOr-W Mnoamum AS.No.4, 
Oadar Khpfte, tops. This tevmtfoa alma to 


pdMte a teph ate adtettet too Muter whloh 
dtefl m pa mto la Mb a smaaar as to aMtoamtlaaily 
teas to Tteytog whhte af tna^ so tet npoa 
teta# ma*sd thvongh tte flna tte hdtar wffi te 
Mb alasaad. A tetter ohJaat Is to provida 
* daftea la white thorn portlow mhjate to waar 
may r aa ffl y ba naani 

WBIDOW^L, Lams. Pa Bog 1M, Hotena. 
Cabs. Mon partloskriy tte tevantfcm rsktaa to 
window* In white tte alhflag mteao ten Una 
"K tt ata with tha gntda maubara angsgad t har oby 
on tba window frama. Tba ohJaat hi to provida 
a aoastraettei aad armagtomat of tte Jamb 
mamban of tte frama aad tte nte ptamban 
to lama tte 11 m aontact and ba anpaUo of am- 
bodhunt gan a n fly In window* baring iHdtag 
aateaa, 

BAG SUP PONT* —Hast C. SraAODtws, 1924 
BosWvard, Jaroay Otty N J Aa objaat af tte 
Invention Is to provida a braatet or alamplng 
dariaa white may ba raadlly mmmtad on tte tabla 
or otter support so that tte bag will te tekl in 
opan poaitlon tor roealvlng any dad rad arUcla, 
Anotter objari la to provida a support for a 
■•rap bag In a orwing-room, gmwral utility bag 
or a tmah bag, arrangad to ba supportad with 
lta mouth opan whan In usa, and tha mouth 
Motion foldad whan not in use (Saa Fig 1 > 

ANIMAL TRAP.—A F Rbocpm, Crria. NA 
This invantieo ralates psrtieulariy to a trap white 
Is primarily dsolgard to catte potest gophers. 
An tejoat U to prorida moans for maintaining 
tte trap at various positions of adjustaant when 
tte tup Is In sat position ao that it may ba 
sultad tor was In bote of different stew. A 
further objaet U to provide a metal trap white 
Is staple, strong and praatfaal la saa 

FABTBNRR FOR HANORAG —M Sloans. 2 tn 
RosUtng St. Brooklyn N Y Tte town! tejort 
of tte Invention h to provida a fastening upon 
white rsHanc* nosy bs placed to hold tte bag In 
rioaod position, and mate tte sarreptHfams open¬ 
ing of the teg Attended with greater difficulties 
than when rettanea Is ptaeed solely upon tba 
eiasps or tte aateh provided on bags 

at tte top 

ARTIFICIAL BAIT.—J FfcAMS, o/o Penobaoot 
Coal Baarsp or t, Maine Tte general object 
of tte Invention Is to provida an artificial bait 
with means tor giving motions mom or km In 
staraiatioa of tte natural motions of a minnow 
by fl a g ta g tte articulated tall portion, and by 
novel flat to cause tte bait to tom to one side 
aad rise toward tte aorftea, and to tte opposite 
■Me and prodnaa a diving action. Tba hooks 
have flgxJMa guards aoncaatlag them, but yielding 
to tte gttaak of a flab. Fish oU may te canard 
to gsoda from tha halt thrnmb Ha tall and sides 
aaa tare. (Baa Fig. A) 

ALLOY—F Mitufum 18th floor, 116 William 
•t, New York. N. Y Tte object of tte inven¬ 
tion la to provide an n«id-resf«Ung eBay capable 
of being rated, drawn forged, or worked In 
otter ways while being odd. to tors* rods, plates, 
cheats, wires, tabtag and tte Uko. Tte gUoy 
son s ista of tte fetewtag In gredie nts! Copper 
•0-76 par ovnt, *iac 18-84 per cant, nickel 8-12 
par cant, Iron 1-JH per cent, and nwmganeM 
copper 1 par cant. 

MATTERS*.- p QaSPNUS. 840 Urd St. Bmnk- 
lyn, N Y Among tte objects of the Invention 
is to provide a m a ttmm made up of a plurality 
of sastlons which am In a very slmpk and affec¬ 
tive manner complataly Intarebangubla, whereby 
tte supporting surface of tba mattroM may be 
vary rsaSBy stengad so that tte aatlrr surface 
of tha maltraos Is uniformly worn out end thus 
tte Ufa of tte mattress Is greatly lengthened. 

CURTAIN SUPPORT —H H Dunam 849 
88th BL. Waodhaven. L. L, N Y Tba Invention 
relates to means tor supporting a pans! curtain 
on a floor or window Tba general object Is to 


Mb a dariaa In tte nature of a aoo ti n uM 
twttafl wtm adapted to W applied to g window 
or floor toUM or separata frama, and baring 
books tor engaging tte surtata at tatarvmh on 
afl fM aldm ao as to give aa even support, and 
loops to m ot i ve ante to fasten tte wire to tte 
door or window, 

CHRIBTMAB TREE BTXMD,—B. A. Wum. 
8441 Green wish A vs., Chicago, ItL Ai»w>( the 
objects of tte invention Is to provide a ria n d 
which wifl serve to rigidly support a tree In up¬ 
right pos itio n and to prorida UhmtnaUng meant 
as s ociate d with tte stand tor throwing light up¬ 
wardly on tte tree. A further object k to pro¬ 
vide a variaalorcd tranahwant revolving clamant 
whleh wilt serve to give a eonetafitly changing 
Wumlnation to tte tree. (Baa Fig 8 > 

REEL.—R. OASamv, It W Iri BL, Mgneflrid 
Ohio. 5Tbla In▼ tattoo ratotau more particularly 
to reals de s igned for urn in connection with 
dothaaUnau An object la to provide a devise 
which wffl permit tte riottesUita to be reeled or 
uureelad without any portion coating ta contact 
with tha ground to sod tte Una A further ohJaat 
is to provide a rad which is portable and can 
ba conveniently supported in one hand aad 
manipulated by the otter 

LBTTXR SHEET.—D D Schulmak deceased, 
address Florence R Schulraan 418 W SSrd Bt.. 
New York, N Y Tha object* of tte Invention 
are to provide a commercial letter sheet adapted 
to tarty a dJsplay advertisement of good*, such 
display bring of pictorial character and of fixed 
form, each as that standardised by tte manufac¬ 
turer In obtaining publicity bat which picture 
shad not trespass upon tte sheet neerred for 
written communications. 

ADJU8TABT E JAR COVER OPENER.-J A 
MoLeon and Ella A Dautm 744 8 Campbell 
Are Chicago IH. Among tte objects of tha 
Invention is to provide a Jar cover opener that 
can be readily and quickly adjusted to positively 
grip tte top of any bottle, Jar or tte Ilk*, to 
remove the same. A further object is to provide 
a device which Is simple In eonstrurtion and 
operation, and which is not likely to easily get 
out of order 

SHEET METAL BACKING FRAME.—J Man- 
Mn„ 1808 1st Are, New York, N Y The in¬ 
vention relates to backing frames for advertising 
cards, and has tor an object to provide a con¬ 
struction In which a plurality of shaet metal 
members are t sl ascopkaUy arranged for receiving 
a single sard or a plurality of small cards with¬ 
out changing tba general appearance of tte 
dariaa, and giving a uniform edge so as to have 
tha appearance of a complete frame for each card. 

FLASHING -a Boll, 418 fitorens St, West 
Hoboken N J This Inventor has been granted 
two patents of a similar nature They relate to 
flashings snob as are employed on a building at 
the aiding on a roof at a window or door frame, 
or In connection with a chimney Tte general 
objaat of the invention Js to promote facility In 
tte proper installation of a flashing and the 
securing of tte same In position and provide for 
ventilating tte space beneath tba flashing owing 
to tte sweating of flashings at tte interior and 
to prorida a flashing that may ba wholly or par¬ 
tially removable In making repairs. 

FILM WINDING MEANS FOR CAMERAS.— 
H H Bnutv 2738 Webstar Are Bronx, N Y 
Among tte objects of the invention are to pro¬ 
vide means for causing tte turning of tba wind¬ 
ing spool by a slidable actuating device aaiasslble 
from tte exterior as wed as means to vary tte 
winding action to accord with tte Increasing diam¬ 
eter of tte spool as the film is wound thororm, 

FRUIT PICKER B BAG — W F Kkkunk. do 
ceased Mrs. W F Keeline, 448 Main St El 
Centro. Calif The object of tte invention is to 
provide a bag whose upper portion Is held open 
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at «9 tfanaa adjpean* to Its rep airin g month send 
tea at tba aama tinea a ftaxtole portion adjnaant 
to tte nose's body to avoid tte fltaeo mto rt of 
rigid, unyielding or gUB teg mouth ou p pmls aa 
commonly used at tte present time Tte Inven¬ 
tion la particularly Int en ded to provida c o mfor t 
far tba naor (Baa Fig 4 ) 

COFFEE CAN AND ATTACHMENT W S. 
Mima. Ill* 4th Bt. Ban Diego. Calif. Tte In¬ 
vention has tor its object to provide mean* for 
delivering a predet er mined quantity of tha eon- 
teats of a can without opening tte can and thus 
preserving tte aroma of tte coffee or otter eon- 
tents. Another object Is to proride an airtight 
removable cover tor the receptacle, a raised hort- 
sonlal bottom In which la placed a measuring de¬ 
vice In tte form of a rotatable cylinder wkb 
opening* for filling the cyilader from tte ee n te at a 
of tte can and closing tte same that tte contents 
of the cylinder may be emptied. 

TRAP NEST.— J F Cook 848 Brunswick BL 
Ban Frame I sco, Calif An object of tte Invention 
is to provide a poultry nest which can he ao ar¬ 
ranged as to train a ben to use a certain nest 
which will facilitate the keeping of records. 
Anotter object Is to provide a neat which la 
capable of use as a trap of such character that 
when tte ten enters tte nest agrrm will ba 
prevented or it may be arranged to permit per¬ 
fect freedom of Ingres* and eg rs**. 

ROLLING CRUTCH — M D. Scott, 2M Nil 
Tremoat St. Kewanee 1H. Tha Invention relate* 
to what ta known aa walking etelra, haring in 
connection therewith a amt whereby the user 
may propel himself along and readily and easily 
reel between walking periods. Tte primary ob¬ 
ject is to provide an arrangement by which tba 
seat Is readily shiftable and horlsontally adjwtod 
and In which tte arm rests may ba conveniently 
adjus t ed to tte body of tte user 

REMINDER,- W If Collins, 2M Boulevard. 
Summit. N J The Invention has tor Its object 
to provide a construction which will be applicable 
as a kitchen reminder or a* a reminder Hi any 
other plane, and to provide means for presenting 
to vk*w hi a da reified manner a large number of 
articles needful In a house or otter place tte 
indicating me m b e rs bring slldingly mounted tn 
slots formed with a rerlre of depression* tor 
holding the members at any desired point. 

HOLLOW TILE.—J V Gum. 74 Franklin 
Ava, Norwalk, Conn. Among tte objects of tha 
Invention la to prorida a hollow Mock or tils eon- 
■truetloa which wiH make It Impossible tor 
moisture to pass through tte wall, follow tag tte 
courses of tte mortar Another object la to pro¬ 
vide what may be tamed a combination hollow 
tile haring peculiar facilities for adapting It tor 
tte formation of special structures, such aa eon- 
nerm. turns or walls of Irregular length. 

TABLE.—G E Totrurracm. Win theater Ky 
An object of this Invenlkm Is to provida a sec¬ 
tional or collapsible table co mp osed of a minimum 
number of paris, which can ba quickly aad readily 
put together to form a strong compact table. 
Tha table comprises a top which may te In oaa 
pices or may b* composed of piece*, and tte 
device Is fastened with resilient locking moans, 
the entire structure faring collapsible aad eom- 
IHired of parts which can be quickly dismantled 
and stored In tte smallest possible space 

_Hard ware and Taoli 

WRENCH,—A. W Murm. 881 E. Freetmt 
KL fltooktnw GUM Tte object of this Invention 
is to prorida a wrench which la simple and dura¬ 
ble in construction reliable In operation readily 
adjustable, and which Is adapted to pow er fully 
grip tha object or work and to apply a pow er ful 
torque thereto wttboat distorting or breaking tte 
dements of tte wrench 








SAW FITTING TOOL-G Ahmjpwn tit 
Minor Av* 4 North* 8s*t4l* Wash Among th« 
ahjesta of Um Invention 1* to pmvlda ■ duvlrt 
iaehidintf * vertically adjustable i*«f* gave m*m- 
tor provided with a plurality of Intend)? projcvt- 
fng IUI point*, no lorn ted that when casing the 
length of a raker tooth of a taw they will be oat 
mt registry with the two point* of the raker tooth, 
wh i ch ? the anueed sage point will not Interfere 
In the operation hr oomlag in contact with the 
opposite tooth point. 

BOILER TUBE BRUSH —J BCMfeB*, Be*. 
Ml E. Slat BL, Brooklyn, N Y This invention 
haa pert I tolar reference to a type of hrtuh which 
la adapted to be forced, la a well-known maimer. 
If mane of any editable fluid preanre thrash 
the tube* of a boiler to clean the Mime. Aa 
abject 1* to provide mean* whereby the brueh 
vU not cant or jam In the tubes, and to provide 
mean* for ehunplns the hrlatlee on the brash la 
aaeh way that they eaa be very easily r em o ved. 

TOOL HOTJDER^B. T Camow, Klnderhook 
Knitting Co, Klnderhook. N Y The invention 
relate* to laths took. The device amulet* of aa 
nMaohment In the nature of a lacking or retaining 
devloe which seeks for Its object to provide a 
perittra means for ehunplns the yoke In Jte ad¬ 
justed position and locking the tool against rela¬ 
tive movement with raepeet to the bolder The 
a t tac hm ent Is simple and Inexpensive. 

BAW BETW IrfQLSroN, Box M2, Astoria, 
Ora The Invention relates more particularly to 
a readily adjustable dev lea of this nature which 
la of elmpk construction, may be conveniently 
ttttlaed and will be durable and effective. The 
device la adaptable by virtue of its adjustments 
M both eroas-eot and hand saws, and may be 
rtllfxed with bat alight ohaage for *awa of 
various type*. 

PACKING TOOL.—K Bgaanutm, Ml Warren 
Bt, BraUyn, N Y The taventloa rcktcc to a 
PMfctas tool particularly adapted for use fa eoo- 
■«U a with the packing of tubea One of the 
Principal objects k to provide a derive whieh 
AsB be *impk in construction and may be 
up rat ed by relatively unskilled kbor fai the ap- 
yfls atlnci of packing material to the ends of 
Wka and beada applied thereto, by nwana of 
wbkb the tube will be evenly and corrertly 

jttbedL 

WINDOW OR KKY LOCK.—B, Lamm. a/a 
Dark. M Smith Bt Brooklyn. N Y The Htvea- 
Nan relates to baUdort* hardware. Among the 
■M em k to provide a safety device for coope rate 
lag with a locking msmbar or enteh which, when 
In adjusted petition, will serve to prevent or 
—t ri nity reduce the HkcUtood of the cateh or 
■rah being moved or rit mil to permit the open¬ 
ing of the window or door by any uneuthcrleed 

WRKNOIL—A. W Mnnfgf, Stockton* Cnflf 
The ohject of the hmnUoa k to provide n tool 
Which k eep e ek H y adapted for net a* a wrench 
and a dapt e d , when so used, to powerfuBy grip 
dfear rand or polygonal o bj ects Irrespective of 
the petition of the a i sai h with mwl to each 
s hif ts , and which la of elmpk and dnrahk eoa- 
strasUoa. rctkbk and easy to wrot e. 

HUB FOB GEARS. FULLBYB AND TOOLE- 
J L Ownmok JL No. t Box Tt, Bimlij, Ala 
Tba taveutten relaftea to gears, a al ky > and too 
She. or took, and more particularly to a Mb 
sou el motion therefor by whieh the body or rim 
of Um gear, pefky or tool la detachably flxad to 
the bob, co that the part cabjret to wear and 
tear may be r a muv sd tor repair In ease of brack 
MO, or for changing speeds where the same hub 
May be need for different stoee of geeks er the 
Iks 

MICROMETER CA LIFER—G. Cram, IfS 
V lM It, Oswego, N Y Aa ohject of the . 
InvenUoa k to proridc n readily cdjndabto easy I 
igdig arreagoeint which wfll obviate the neem i 


city fur a vernier and wlD permit of eeey In t e r , 
ohenxc of spindles for different claecea of work* 
A further object Is to provide an appnntue ta 
wbirb lb* various portions are detachably con¬ 
nected eo as to facilitate their removal for par- 
poeoa of substitution and repair 

NIPPLE ORIP.—W P BrumlAire mt OeC- 
tage Grove Ave* Chicago, IU. Thk invention 
ha* for It* object to provide a device for — gaging 
a spoke of a Ucyek or tba Hke and the gob 
nut th er eon to permit operation of the kttor 
without subjecting the device to a lateral afereno. 
A further object k to provide a device that eaa 
be uukktr adjus t ed and easily engaged with work 
of various rises, which contains comparatively 
few parts, and Is therefore dnrehk and lac» 
pensive to manufacture. 

DOOR OPENING AND CLOSING DEVICE.— 
O C. Cuuo, e/o k A, Cahalaa. Evans and 
Railroad Ave., Ban Francisco, CaUf The I n vm 
Uoa has re f erence more partkukriy to a 
eUy operated device which Ja adapted to bn 
mounted in association with a door tor opening 
and doriag the same, and further U a con¬ 
venient means for locking the door closed when 
occasion arises. The Invention k —p^ifn? 
adeptabk to the doors of ke boxes and like soar* 
partmeots. 

TRAPPER*! TOOL.—W R. LkS—xr, Bog 4S1, 
Hardin, Mont. Among the objects of thk Inven¬ 
tion Is the provision of a combination tool wbtok 
win greatly toallliata the setting and removal of 
a trap, and which wtH afford souve u lent means 
for preparing the ground to permit of the pooh 
ttentng of the trap and trap anchor Another 
ohject Is to provide a tool which may bo folded to 
occupy a minimum amount of space when not In 
iwt, wher e by the mum may be carried easily aa 
a part of the trapper's outfit. 

TWISTING TOOL—J ScKWmme, 411 Wabrat 
Bt, Rochrik Park. N J Tba Invention whig 
to twirting took gmeraQy used tor cpBeing wires 
or strand*. An object la to prodaee a toot haring 
apodal tocUltke tor rendering tt cepebk of ace 
on splicing work where varioos deed sparing 
sleeves and strands are ma—arfly employed. It 
k abo an object to profeee a tool haring oea- 
ventaat clamping means tor moontlag the deriea 
on parte to be twisted. 

_ _ HgUng and Lighting __ 

FIBH COOKER.—A & Davum, 44 GurtUM Bb. 
Baata Gras, Cettf Aa object of the taventloa k 
to provide a cooking apparatoe to be need (a cow- 
neerioa with Ash cann er—, an endtase bait travel- 
lag through a cooking chamber being employed to 
wnvey and eootlauouei? cook the fish. Another 
object Is to provide a caeca of perow isaCkl 
brtwcsn the fit* chamber and eooUug dumber to 
hoU down the fiamee and lllit the off dripping 
from the fish as tt eookg, 

BLAG FURNACE,— *. R. Jauh, HI Tin TP 
•L, Baa Fraaeleeo, CalIf The laveatfan redos 
partkalariy to an apparatus for beating vtofe 
aad generating atom by mcam ef utiUtiag tba 
•akUng beat In the dbg of bkst furnace. Aa 
object Is to produce aa appamtae which wffl to 
capabk of utWting large oeantitke of feg. Tto 
apparatus compricac a steam boiler and mix 
for confining a quantity ef hot dag around tto 
caam. the lower portion of said means bring 
oapahk of removal from the bott o m ef tto beOcr 
to release the exhau s t ed dag (fief Fig. A) 

ARCH FOR FjkEBOXES.—F J artuAXB* 
•ddraco Mask Bnrineertug A topply Co* *fe 
liberty Bb. New York, N Y Tto toratog 
friatse to c Bb e rn to a steam bedtan. Ik chjeri 
la to proridc an arch arranged to permit cf’ 
ragdOr smimUng tto cecUcac at tto gads 
tto Bring animator ef read^ matrrtor 
or rep being a tora c do a t carika* laribn dkiH 
k to pvetode a ptotocifew anriac tor the irito 
fMM to tto Brito# tvkh tto toc!PBas-fUet^ 


trijh a view to preventing fiamae rrisktng tto 
jetot aad to proveat a toe rapid cnnltpg af tto 
jato# after the flame k cuttoguktod 

REGCTLATOJL—L I toco. Mfi tat Art Ba. 
Beattie, Wtri. An object ef tto U va at hm k tto 
ch ari ics Uu n ef a regaktar tor we In connection 
With a gw burner by means of which tto burner 
may be ceased to p ro de es a “pilot** rise fl am e 
or on* In which tto entire tottery ef b urne r s 
cany exert ttotr maximum output, toe gas bring 
throws straight brio the mixing tube of toe 
to r n - to prodaee aa Ideal mUtura aad a good 

HYDROCARBON BURNER.—A. Kavfkav, 
flflfifi B. Ttoh fit* Cleveland. Ohfia. Among tto 
obje ct s of the Invention is to proridc a burner 
p mg—lug cadency with rum set to tto emmet 
af foci conm—cd and tto degree of beat fid jl 
Is en p abk af dcHve rin g , to provide a burner that 
k risen, sanitary, and tnritonriv a, aad a— which 
has satisfactory, bating quaHtim. A f a rther ob¬ 
ject h to rimpUfy and I mp ro ve tto srmriwwlka 

THERMOBTATIO TRAPv— R. N Tun, a/o 
Tto Trane Oh, La Oram e , Wh, Tto h i v a wt ka 
rrictoc to thcrmoriatic valves er traps tor radi¬ 
ators or other steam appHcnsm, and toe tor Its 
object to provide a co nrir nrikn which wll to 
both een ritlv e and pewerfuL A further ohject Is 
to provide a trap wtth a thtwnodatie xaemtor 
for opening aad storing tto vahre, and n doobk 
vabru straetare to Into earn of high pressures, 
an# a small valve floating past of tto toad of 
tto valve, eenritlve to until ehcugw la temp on 
tare as well as anti n g in eosracetlcn wtth Ugh 

If firhlttda Bud MtokflRteal Diririft 

TEiT INDICATWL-a. J Qnamt, Hi Uri 
Avsm Beaver Falk. Fa. Tto lav — km toe Bar 
jhrito^s ) Proridc a toriee of riMtomto 

P toari le tto op cr at e r to tori or gaga tto mtfTO 
mHtoaof a hmg koto ef whfiwb smal dtosastor 
rih roach hk»Mri Sp e r t ar * ef a Jfc cr any 

BAFSTY BFUT BET OOLLAR_ 3 a tag. 

Motor. Leu Tto In ven t i on more partl cn to r to 
retries to a mfit set eoOar designed to afford 
safety to pi rec as working shout a—ritaccy. as 
at to yrsve at catriring wfa clothm ttoroaa and 
c|nlatlng tto danger af wrap p lag or wfacdkm 
ririhlng tom, feu to tto tout that tto device 
toa an egen spaeec on to tom er protoadtag 
termer britx as to the ordtoaiy art eeda#, Tto 
ddkr amy to qaMto teriafled wtttool rmseral 
rdTfe* feta fed aftofe aa femlatriy cmcrih 
fepeeed mrtoee. (BeeFlg.fi.) 

FUMF^-J A- WkMUM* Bag tag, Mtotfitob 
OWa* Tto ehject ef toe tovapri— Is to provide 
» jpgg» a m trie By adepts* tor tot ta fern vrrih, 
wtoeria means la pro vided to cmaactim wQ! 
Ito paaro ftp mttffhg tto mad baton * camm 
’|#to eontaet wto the totom gad phfion, and 
Wtoeria ether xsaaaa k pmltot wife rim pfiffog 
^fer vrormttag tto miicnaa of ma# to' Em 
jfctoagu er pktim andto fe a m ftepai bkg tWtof 

add tto barrel 

▼4LVB AND O RP f Ot N O NECXKAN|«M 
fBRKWOE-K, O. Bern tt, 4fi Bt Tsgaa ffh, 
tloa ma tewa , Fkrt cd ri a bla . Fa. Amen# tto eh. < 
>ria ef tto lav sa rt m la to pro vid e A vtifc mil a 

garaar a, at : 

god smipHriag dfmto rife fife 1 


i Invention la to pvoaMa as t en 1 top 


and provide meant tor ga fe tog rim ritofe to 
fetor dlMritos. A fwritor fetori to to prorito 
amafe for d am p in g tto woe# fetor to a toft* 
aortal or varttcal poriBam ari# to amfegg kfffe 
ririxm which wifi to stofeto fen* aril Imfeli 


g EWING HAOMXNE AtTAOKMfeftWD. 
Kwcw, «/• Bator Furniture Op. Emcjahi, Tto, 
rttory of EawriL Mere toytMariy tto taaggfeg 
friatec to aa ■t f a nh w u i t ada p ted to to m w ari fe 
to tto toad of the sewing rtUHri and afefigrt 


wton the maehfic k to to ds feped feMrittg 
taftf f tor tto btotd fife to Ito wafetoa Tto 
ati cii hn inri crfB nog to torfiwa ig day W*y wife 
tto operation ef Ito machine. 

PROT E CT IN G OBJECT* FBOhf WAVE A0» 
TKOEU-F. B a aggfia , U B ya a dw am New Tgfc, 
N Y Tto Invention r ri gi m to amafe fife pro* 


from perfora te d pipes thronriTtto*feTlit 
toeahtog fe titomaroa a ft rib 1 n ch^fe krifei la 

sand or ftrofen matter acmmiSSg ttoSaT'^ 
METNOO OF KAJONQ FttTQN NMMl^fL 
Mfe «n to u at, N ew ark , HI to 
toveatien p articriar iy rtia to a to Ifimgil ptotm 
rtafin ftf fea feaal method tto tomnri ef fee 
btowa are baton to caorn feghfe iferid grit riwfe 
mad spria on toe ogtor periptored fton Ey fed 
inv e nt ion aa a an ria r groove k provided barring 
jjfej afe mfeirihl tifa ton g ft 

fee dmfer of tin grata ftmto# wVved'to’toto 


mots on tto npgar or lower feme ef the rtfe* 
(Era Fig. E> 

BOX THtojwnta KAdxmu-F. iLBem^. 
1#4 BL fefe EL NW Yrito F* T. Ttofetofe tf 
tto torotol to la to Bfetid* a m gridhe arrange # to 
flam from two er mero mw rife mfe a mad* ag 


a t A m * * m *+ +£ ** pnedma 

JACQUARD Kk L. fee, fed 

Bpotog BU Bhatfe, N. J. tto fejpri ef fe 
tov m l l m kto Rwfefe anfe ^ ^fe^ 

fwte'ritilrn^k*to prorife torifeTmafetom 

]gfe^<featoc Ph il fejgkti 


maticnedfeaptoa, 1 

j5ffWLS«j;san 

ssyaasrjMRsat 
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SCffiNTIFlC AMERICAN 


» U8M# tet ttrtw fito* M Mrf dtetag 

iftfaMp <<w m AMt^-o atm <n« 

j j» »»» » * ”» gg»* 

dtofcdl# fcto rf* to ftafctatltn via 4 m supply 
-fata a# al Nwa too* rt term printing 
nHEp, a— srfjta p rttafart *M»i> toprori de 

cm# fa faerifir —oota to mwrt tta sticking or 


atoasftto* rt too aim a tti sadbm—t on tta toe 
and MttiM rt too Vmk. iMdMiMliWKO- 


rid* ft tort •» ft«N W 4* Mm tto MfUac 

9CNVMa«M#W 

0PMO rat hratM HAomnuft 

B ttNatAtty lit Rios—nnml At* TrwUw 
N 9 4ft tuM okjoot rt tfct* fayontlo* 
toftNMainMiMBi wfckfc w 
to ife* !• rttitor Ml tad vWd win af 
(ft M ft*ftt*ftt tta operate* frw bring la 
Jctftft tkft tfco myrabte ftt* me—tar carried 
bp <ft* MM iawa, a fartfcot ohjoot u to 
pme| 4» ft tfwurft taring mu wtarofcy tt* 
MM «t ftfttkft of (ft* MUftft Mr ft* adjusted 

Mint iiftuio Mianm-A a noiv* 

naft DMUdfaft lift. Tfcte taroatjoft Ui Cor 
itft mmk to pfftridfl ft martin* partMarlr 
•M tar string p«Mh*« ui fttaflftr fragile 
Mrift la wftleft ft nfttHdf ftov a pir attag 
MftMftft MB hat* a MUttntr lore* mt ilt y 
chi n which tta fntt mu ft* genu? Mpport 
*4, trfta*p*rt*4 ui «hmM tat* lot* of mb 
•tofttlfAf Bcktam ghc wEtart th* ftiUb of 
brmtetag aaft ftSwftf tfc* fruit 
automatic mr motion—m bpsvav 

ant, V* D* Tax Sahwk, 473 Wort Rod At* 
New M K T Tfco hvaithw relate* partio- 
utorip to ft trie motion appttcaMo to tta* with 
printing urn Aa object to to pporido * elm 
pi* ftHftftftftt ui readily ittMhibto M*a* for 
oar printing pc*** wfcorohp to* paper- 

food nt mt ft* aovtd to • n on p e to tUg po- 
ritirt m fcoaym to* p*p« to not gripped aad 
■hated to tft* printing pwrttto 

HACHIKI rat MAXING BAT UHTWQ 

nnu-a bm^ tr m «t Nov ini w t 

Aft ob j ect of to* ftattttttom to to provide a m 
•ftlftft ft Weft vtn ftfttoMttoftUr mmtrn part 
of tft* hat Ifttay ttwiftWy factor* to* op 
to mimBT pr—rt A farther object to to 
proride a ttMioftte* faraod with mo te to ft tn g 
cad pc>—tog mua noting la e—tain relation 
to meft mm Cdr —taring to* adfcorivo to 
flow tat* tft* body «ft oore ri fi g of ft lining tip 
and thank? dtaWto tottft tfc* va* rt stitohiftg 
tor fcoMtag to* part* together 

PUMPING JOtOKANISM—& ft LtXMTtnra 
Box ftOft Oft ton CuuU Boa* Aftotg tfc* oft* 
j**t* *4 to* touttu to to prvrido a popfcl 
■fthiatM capable of fcoteg quickly * ■■■ ■* 
btod ui df—onrtilrtl ui packed la « uaan 
ftM* when dt flfinsn H o fl Which to partlc* 
lartr M r enta ge— whto to* ptunp to to ft* 
tttod to nift n is fU * with MtotaOu Aft*to*r 
ekjopt to to* ptvrtalQft of a ptonUtr of cylto- 
d«cft ■* that tfc* pftu ptop Mtkn Mp h* rapid 

BOB p n nftftU fO BAOBllfBr—A Bulk* tit 
Tmmmk ftaad ftirtoU «hrk. If J Among 
to* tlltoto *f tfc* tovantlm to to pmfttom ftatoto 
M Malta* tar pap«r bow wfttofc wfB fftnotton 
to taft ft ■« parftot tad to to* ha toaa 
top total ftp Mdtohtw to wfttoft auaft* to pro- 
tWtod to MMMkh fto to* cna* tftriaac* to to* 
ato* «f to* to*i ft«4 ftta ui to wtod aw* 


QUDt BftJBft^-W Bom am M to D to w - 
SUB V* Imp— Bm Ylwrmtto U Tft* 
tot Ml lift rtataa to ftp mu—M *f ruki 
a—taUftft aato *f ft urtoa of rn dta f mm 
ur apttodua wfttoft *art« to proud tfc* ctala 
toro**fc to* btor and ftftow • tim etaulatlon of 
air to tfcu o — fcl r dry tfc* grain tfc* air tola* 
ftaatod at — point In tfc* xlrMt nnd after 
pautoft thfoacfc tfc* 4r|*r mtaraa to *aeli button 
potat *o that tfc* —a* *b *aa fc* otffl—I to a 
QBftUtt— «ifoototton 

ruXlBUI OOUPLDfG —W J PuNORi 
H lp titon d Park N J Among tfc* Ob l — ti thl* 
Inventl«n Ss to p r ov i de * flexible eoapttag irnutod 
to wndflr eonepenuto for eaemtor or p«nUM 
aito a l lg nm ent of a driving toft ui a driven 
■baft A farther obje e t |* to redoeo the error of 
Wanuntodoa to witfcto the Unit of tb* thtoknnoi 
of Um totoioattoc flfca batwan tfc* working parte 

OOlXAPttBLX ftHArr H T Xtx I R 871 
Norfolk NY An objvot of the Invention le to 
provide a abaft wblofc U capable of empanel— 
and Matraatka and tka maana entpkgwl for ad 
Jwtteg tfc* dtamater la poatthr* in It* action A 
: farther objeet le to provide an axpanidon ehaft 
wfcMi dlepaaaae wiefc lb* na aae elty of apHnga and 
ftk* device* and which I* of oztremalr aim pie 
orm a tnuHo a etraog and dorable to w 

APPABATU* FOB MAKING ORNAMENT AT 
ftOPZ —O. A Xmb WMUauapart Fa. The la 
toatton rtatea to an attaefcnwnt for new ng 
; M a ftla ** The purpoaa la to provide an ap- 
paratna wkiek etomUanaoMr etttabr* and cute 
. atrip* of paper *anpri*ed to tb* ornamental rope 
m that when tb* atrlpa an aubjoatod to twisting 
! opera t ion Ift a device separate and Independent 
fron tfc* preeent Invention tfc* ornamental rope 

le prmfcuad 


Boftmft BAownim^w t Mocuam */*©► 

tatof* ftlitai Wtota. Pad*left OWo. Aarntg 

to* rtfceli of to* lm—H im li to prwvfda a ■*• 


bar* gftd g—U ar rtafcft etaftto ttfdto a* a ptorftUto 
of acta a*to «a fctoe tutor totart ii to mtn 
m totald tafctoft > Mtoft to> dftta—b — a 


ftfadtofc *ud cfc^fcuc* m fcc caotoag amitoft to 


wp op e mrmtt CMvaeou. *«et— 
w teifn.aHi 1 ' 11 ** * 

Hr m—m— IWmI 

wenr aiiiMiMp m vehVM e 

mm tta aautar ita — *f too 


WHEEL AND SHAFT—J C Humkw Box 
4M Oarman. Tasaa An object of tb* forantloa 
J* to pro vide a wheel and ehaft of tfc* character 
known aa fcafl end **U wheel* need In drilling 
ofl and cm weBa wherein tb* abaft le provided 
near aaefc end with * hob or polygonal eroae 
aaetloa and tb* wheel body enaatatlng of a hab 
portion a rim aad a awe dn g epokee, baa the 
bta portka abapod to fit upon tb* pol y gon a l 
hab of tfco abaft, tb* part* bttog **eor*d together 
to provide a rigid etraetaro 

DYNAMIC ftYVrat ADAPTED TO IMPART 
TO A MECHANICAL BY8TBM A RAPID 
MOVBMENT OF OSCILLATION —L L B 
Don* Ilf Boatovard da Manlfcncmtant Part* 
Fraaaa Thla invention r el at e * to a dynamic eye- 
tom pu mUltoft to Impart to a non rigid maefcan 
leal ei ato m a rigid — u rn — t of oealUatkm wtto 
tb* mlntoram *f lea* work tor aftocto of Inertia 
and by avedlng the prejndlelima atfaeto of re— 
nanaa The ayatoai la afcaraotorimad by tfc# ww 
btoatloa *f aa atoeOa apetou tfcraagh to* madlam 
of wkleb tb* eyatom to be aataatad ft* connected 
to a bad point, 

CHECKING MACHINE.—F X Wawwuoht 
m 7th St Jareey City N 1 Am objeet of thla 
Invention la to provide a chocking machine which 
i wffl permit of tfc* making of a ponnanent raeord 
•o that allpo may b* tamed wtto title r e tort aa 
w*0 aa wttfc tb* aaefc o* hand. Tb* machine 
, hutadaa a pfavattty of projaatabla type carrying 
member*, movable inking atripa adapted to iur- 
matty bear a—lnat to* typa to permit tb* earn* 
to read e r an Imprint, th* typo carried by the 
■aeton moving tfc* atrip* oat of their path of 
travel open bring pr oj ecte d 

I-BEAM TROLLEY—W S HAUXT ear* of 
Dover Koto! Dover N J Tb* Invention rriataa 
to overhead torita* It* ahjaet la to provide aa 
IfctoU tpoftey having maaaa partly dl ep oaad to 
ten— to* wto of to* X beam and toe adjanot end 
af a trpefc wheel tot aapporttag th* latter for rod 
toft —tart with tfta lower flange of toe I beam 
A farther abjart to to pravld* a dart#* ao eon 
e tr aa t ed tort tfca Joaraad pto for eopporting the 
wfcaal ana fca radnaed to a MfaluM and toe frlo* 
tl— radnae d wttfaort toe au i i rt ly of providing 
aati-friaHen bearing* 

PRINT Eft ft CHASE*-* JAUftN */o C. J 
0*Brtoa tfe N WtUam St Maw York N Y 
Tfc* efcjart of tfca tav ea ri oa to to pravld* a 
printe r ^ tori anwapad to fcoU ouarriy to* type 
gftuta wlttert dapgrt of drop p ing art to 
fcandKng tb* abac*. Aaottar ofcjaei to to parmH 
af tab* tfc* ebaM eaaip ta ta wftfc typ* and 
wttfcort vaqririaft too wea of gaotoa and other 



LABEL raW DEVICE*—J to town ad 
dree* K. L. Harrington tftab Oaantoft Go, tttb 
Stand Yftrifl* Avft, Ogtoa Utah Tfc* tomtom 
ntotrt Mam pMltofttortp to rttotow tor torttog 
Jgfcta to to tart to to* tort* *4 «■** on wftteb 
g tort of part* o* lipiN torn fca— p r e ri toe ly 
legtart HP tort toe —tart ef Eto Bdfculto on 


frritt tfcg AM rtfetoft 

WAX WM Human and mal 


ims*rsr®src 5 fc 


1* to prorirt* a enatamer far bolding a —nllty 
af wax and baring mean* for banting tiw wax 
to urit tfca aama aad for Mhrerlag email quaa 
tftrtaft wfc« derired on to tb* objwt to he emled. 
aa for tutuee a dooaae*at or lartage and 
having mere operable at will for making an 
hnpr eea on tfc* wax detlvcrrt on to tfca object 
to be acaled. 

STAYBOLT CHUCK—O Oraeute 178 W let 
St Oawagft, N Y Tfca Invention ralatee gen 
•rally to tfc* me nl print! a of etaybotU In wrew 
lag and re mo v i ng tb* mu* from operative pori 
tom wherever need Tb* object U to provide an 
affcatJva, attoag aad dm abla Implement by wh eh 
to engage and rotate a etayboR la either direction 
and a aUll farther objeet le the pravtehm of an 
Implameat In which tb* Jew* may be readily 
efcwUi and actually foeeiil into operative eon- 
nocUoa with tfc* projoetixg portion «f a atayboR 

BLOCK MOLDING MACHINE.—J 8 D*w 
NArt a/o Tb* Continental Aaphatt * Patrotanm 
Co ICS American Exchange Bank BHg DaQaa 
Texaa The brventlon partteolariy relat e* to a 
machine for molding block* or brick* from vieeou* 
mater lab eneb as aepbafc or mixturra thereof of 
the typo w her e i n die* both above and below tb* 
moMa operate to eompnaa material The par- 
pace of the Invention le to provide n machine 
which effect* the grannlatkm of the material 
daring the period In which the charge overt!** 
tb* mold time reducing It to a uniform state ao 
that It wlU gravitate Into and completely and 
evenly SB tb* muld 

PUMP M E Fort Box > Wilder Minn 
Among the objects of tb* Invention aro to pro¬ 
vide a double cylinder pomp each cylinder of 
which la doable acting thus providing what la 
In effect a quadruple acting pump fluid being 
drawn Into tb* pump and ajaetrt from each and 
of the barrel at each stroke of tb* plunger in 
each direction 

REPRODUCER FOR TALKING MACHINES 
—W T Laxsf Long Md One of the f o re mo s t 
objeet* of tb* Invention U to provide a reproducer 
having ft balanced needle bar capable of lateral 
ad jurtm a n t in the direction of vibration of the 
diaphragm to vary th* pressure on the diaphragm 
and eosteeqwently alter the pitch A farther object 
la to provide a r e produ ce r having a balanced 
needle bar fuler um ed In the plane of the dia¬ 
phragm 

PRINTING PRESS— A Anp—OV Lincoln 
N J Tb* primary object of the Invention Is to 
provld* ft mechanism for reel promt ng lb* bed 
of • printing pram It la a further object to ao 
construct the merhanlem that the bed is recipro¬ 
cated by power which Is supplied In a aentinuoue 
rotary direction It le a BtiH further objeet to so 
o on e trao t a device that the lateral or transverse 
bra e— of tfca bod frame as commonly eonrtructrd 
do not have to be changed. 

CINEMATOGRAPHIC MACHINE K Plums 
T—nr* Milan*** Italy Tfca Invent on especially 
ralatee to mac hi ne* for film* having several pho¬ 
tograph* on horizontal ecte and provide* th* 
mesne tor a step by step horlsontel dleplaamacat 
of the car or elide mid mean* serving aim ae a 
guide during the dl* pI s ceme nt of the ear The 
maefcln* serve* both to obtain the photographs 
on tho film and to project the film photographs 

TURBINE,—F E K ms 414 10th Ave Clin 
ton Iowa Th# particular object of the Invcn 
torn la to provide a steam turbine baring a eon 
etructloo of rotor in which the steam la admitted 
axtafly then directed radially and then drawn 
far cart tally In contact with the Made* or vanea 
In a el malar series so as to ulitte* the foil k aril* 
energy of th* team In Its pamag* In order to 
j Impart Motion to the rotor A further object le 
It* p r ovide an arrangement of governors and 
valves for egtacnatleanr ob s tru c tin g th* p ease f* 

! of steam In darting to* rotor 
! MANUFACTURE OF BRICKS —F BUTT- 
eoHMcmm Rafts Moravia The Invention re¬ 
late* to a device for molding solid or hollow 
bricks from pleeHc material especially sham fit* 
Tb* proas— ra wd e r e K pa—ibl* to prodooa brisks 
of — tita n* shape and dtonanti—M with level sin 
fas— exactly co r re sp onding to tfc* —old tfc* po* 
dbtittr of rtpsntiiei or distortion of tb* avrfho— 
after remova l from too pres* bring ribrtaotrt 
1 C U TTER BLADE GRINDER -C F RartUra 
17 Taylor EL tarn N H An object of the 
Invention I* to provld* a machine whisk I* *apo> 
data d—Ignrt for grinding ratter bted— *f Irreg¬ 
ular fibftp* smfc as era used la tb* woe d war fc 
la art wh—* tfc* ratten mat b* of aa oouwt 
shapo and ground rep e ate dly without alte ri ng 
th* shop* A further objeet la to provide a 
tinihtriT wfctefc wiB grind bled— of ram— shape 
Mt tft bted— wh i sk an dartgart for ra* as right 
•art Ml ratten 

OLOttrtQdWIMT^B C Sam* Drafts* 
iTy*. Tta to — E ra baa for to o fcj rat to pro- 
rite A dtah eartft—aart m a iw g rt tort a rawta 
ata ftortnto tatoataa rt to* tori* «M nrafc 


end friction bo rrtaort to a —Infan—n Th# fee 
vratton I* tonraoterUed by a novel d e ri ve fca* 
timing Importing Impale— to lb* pendulum tx 
rsspo n— to tfc* acmrations of the soaps wfcmR 
Mora —port*By tfc* Invention smfcndl— means to 
adjust to* hnpul— davtoo to regulate tta engsga- 
ment with the soap* wheal and means to man*- 
arty vary the amplitude of movements of tfca 
poBat 

PROCESS OF RENDERING FATS AND OILS. 
—0 F Kakoath box HI Denver Colo. An 
object of tb* Invf-ntioa la to provide a prose— 
by wise ns of wfckb fata or oils may be ao ran 
derad os to effect a neu t ral product at the seme 
time el mlnat ag much work tint la ordinarily 
required A further object I* to provide a manna 
by which th* renlerlng Is conducted at * tar 
temperature end simultaneously with tb* rcoeevnl 
of moisture by evaporation und r a va cuu m 

AUTOMATIC BALL MILI FEEDER —H H 
Bouuni It 8a 14th Ave ML Vernon N Y 
The Invention ralatee to a rotary crushing or 
grinding device end a motor for drlvlt g tfca sex**, 
a feed er connected with the device for d el i v erin g 
materiel to be ground and mwns actuated fag 
variations of power consumed in tl* motor lata 
pendent of the mo to r speed for automatfaaRy 
varying the quantity of the feed 

TUFT YARN SPRING CUP—A T Tuomp- 
S»v Rogers Ave H gfatetown N J This In¬ 
vention rale to* more particularly to looses for 
wearing tufted fabrics such as tapestry and 
partlauksriy A am nster ruga. An object Is to 
provld* means for permanently securing too 
springs In position adapted to bo used In eam- 
Janetion with the end me mb e r * of the tuft yarn 
frame bar and prevent them from working tea— 
during th* operation of the loom A farther 
object la to pro Ida a spring which raq nl r— no 
extra attaching parts or guards bains a eoaupMa 
sprang In iterif 

__ Mftdlcftl Detlcc* 

CLASP FOR TEETH E R Nnat mo • 
Windsor St Woodhnvt.ii LI NY Th* in¬ 
vention ratal— U dental appl inm Among tb* 
objects Is to provide moans for attaching artificial 
teeth to natural teeth It la a further objeet to 
provide mee i s by which the artificial teeth may be 
removably secured to the natural teeth Tb* de¬ 
vice oompriera aa enlarged body portion provided 
with an opening and a reduced tongue projecting 
from tb* body port on 

DLNfAL COTTON HOLDER AND WASTE 
RECEIVER N T W« iggv 404 Elliott Avft 
TottenvtUe 8 I N Y An objeet or tb* fate 
ventio* Is to piw ds a amt n bolder and w ort* 
r waiver more sj •dally dea gned for use by dew- 
twte arranged t anal la the dentist to keen a 
a ppfar of bunched dental cotton on hand top ft 
days work i d to permit of readily d is posin g 
of the soiled cotton without exposing either the 
denial cotton or the waste A farther object Is to 
keep th# cotton In a sanitary condition prlcr 
to use 

M-1 ' -It.— ' li- SB-ft 

_ M twcftl Dwelt _ 

SHEET TURNER —W A LUCKK Graml Do- 
livery Albany N Y Tb* objeet af the in nail s * 
la to pravld* a fieri— —or* pertieufctriy nfiapkrt 
for ueo In conn e d I on wHh Instruments of mh— 
type* by mean* rt which tt Is posalUe tor the 
operate r to effest n turning of a timet of marts 
j Without any delay and a n a fa ste n A farther objart 
Is to s u n i t m a t a fieri — which shaB be prnettea&y 
automatic In (bat tt win be me— is it tor a per¬ 
former to exert * minimum rt effort to effest a 
turning rt th* sheet. 

PIANISSIMO DEVICE FOR GRAND PIANOff. 
—J A Ht——nr SC Lttie St Eut Bmlntran. 
Kin. Th* object of thla Invention is to redo— 
th* hammrr gtrok* without ahanglng the patitten 
of tb* key to so co ns tr u ct the i teal—imn — snbes 
lam that tt cm anally h* appUad to nay standard 
make of action to p rovide * device In wkish a 
normally Ineltnafi throat rad la arranged tor —owe- 
ment into upright position b rtw—p * key und on 
action mpport to mow* th* tetter toward tfca 
itrlitgft and to nwfco a staple and iterabte dorian 

U1L-U— JLl LL1 ' . . JU JI.1.-SU—I Ll.t l .LJ g 

Prime Mavero an d Ttalr Aoes—*rio» 

INTERNA I COMBUSTION ENGINE.—I*. B 
Jot am t/o L 8. Kuos *04 8 Main flt, Qtaso 
IB. An objeet rt this hiv—dfon te to fciwriita ■ 
device with means for oooHng fa platoas and 
part* asaoetetod the re w i th and tor rarlpro—Hug 
tbs pistons wttfc the cylln de j s. Afar ah—fcors ar* 
serried by tta water aoppty pip— and serve to 
rad — th* art— no— el on *4 by the rash rt tta 
porting fluid thro ug h tta flnld conducting pa—sn. 

SIGHT FEED DEVICE —O C Nogrow Rood- 
ho— U This Invention taa tor tte ahjaet to 
pr oride a de v — rt tb* aha ra oter —ai flad sfaptrt 
tor «— wfch Internal ad-boa ti on angi— to fart 
water to tta — Ifald wftorota tta uwrt rt 
water fad lo wador rtmrratwft and eon ta aoafly 
regrtrtrt to tta roqotert amount. Tta device te 
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CAKBUBCTIR.—W Amrwowni, • Hooaaa St, 
North Adams, Mam. A man* tha object* of tki 
Invention U to provide a carbureter Including a 
venturi, comprising two annular Metiam fitted 
together, each of the Motion* bate* formal with 
air hj piiann and m eant f, 
to* om of raid section* with r—mi to tha 
ate*nd for the aunt for aUgabig tha air by- 
nau and regulating the postage of air through 
tha aama in direct ratio to tha w i t of tha aa*taa 
with which tb* carburetor la 


Railways andTMr Area— tIm 


TRACK. G U mm, e/o Anthracite Kotor 
Saha Co. <40 W Brad tit. Haariton, Pa. Tha 
Invention relataa to railway truck construction 
far radh a di and mors porUndarty to traak rail* 
adapted for UlHaagfd railways or otiMmria* and 
to raptesa tha heavy and expsndvs rulM ralla, 
aad tha venal toy ralla and eoupHnx mean*, while 
aha par ad t tl a* and terlbtatinx bandln* of tha 
rail teat!one aad tha retention thereof la aay 
desired angular ar bent position. 

HIGHWAY FOE GRADS CR088ING&-K. W 
Gama. ISO E. Crocket St San Antonio. Tana. 
Tha purpose of tha Invention la to provide a high¬ 
way for *rada craning* whlota oompeta the drivers 
af v eh I elm to display the arc ea rnr y caution when 
appmaehtn* a crade crossing, and permits the 
alear getaway of the vehlele only after they have 
acfaafly cros s e d the rail traak, Om vehicle beta* 
compelled to alow down and to travel In a to r tuou s 
roadway before reach in* tha traak. 

SAFETY APPARATUS FOR TRAINS CMS 
CARS.— W O Batts. Wlfanot, Kan. A purpose 
of the Invention la to provide an apparataa da* 
al*aad to be emoctatsd with tha wheel trucks 
of s oar and the air brake system and which 
operate* whan tha train or car la derailed to 
effect actaatlon of tha air brake* to atop the 
train, and which sup por t s tha train or ear In 
■ueh manner that the oar wheels will b* dear of 
the railway tiee to prevent bumpln* tharaon with 
the attendant destruction or p n ae lbl a u var iu rnln* 
of the ear 

RAILWAY TIE AND RAIL FASTENER.— 

X. EarAHOOk Springpori. lad. Among the ob¬ 
jects of the Invention la to provide a railway tie 
and fastener of simple, Inexpensive and durable 
construction which fc capable of beta* easily 
adjusted to support tb* rails of tracks of different 
*s*ea. and which Is so constructed a* to be 
adaptable to various kinds of ballaaL. raU L or 
rolfing stork, and wbleh wtf riNetivriy scaur* 
tha rails acalnst lateral dtaptaaament. 

SAFETY DEVICE FOR THROTTLES.—W W 
Snuu. PH BnlnbrVds* 8L, South Richmond, Va. 
The Invention relatte more particularly to safety 
dev loo applicable to movtn* vuhtotee cmpteylag 
air brakes, tha object beta* tha provtrirm of 
m ea n s w h ereby tha o per ato r wfll be notified whan 
the prasaara In the maht reserv oir of the air 
brakes faUc below tha required pressure for proper 
nusaln* The invention alow to provide means 
wbkh will p osi t ively atonal tha operator of tha 
l o como t ive whan tha vehicle Is either 1* motion 
or stationary 

VENT VALVE.—4 Uuuch, ltUa So. Taylor 
At#,, St. Louis. Mo. Among tha ohjeeta of tha 
laventhm to to provide an attachment to ha 
appNsd to tbs eoavnUoaxl check valve Included 
In the air-brake system of railway enutnaa. The 
Invention to adapted to be assoc iat ed with the 
syste m la such manner that whe n the c h ec k valve 
to mom d against tta seat an automatic vent valve 
to o p en ed and permits the escape of any bask 
pressure which might be built up In the line and 
prevent tSe p r op er relesalag af the brakes. 

EXTENSION STEP.—A. S, Suocut Frank¬ 
fort, Mich. An huporiant Object to to provide a 
railway extension step which may be readily aad 
conveniently thrown to its operative position when 
desired and which when la its inoperative post* 
tion darn not pmdmds to any cfajastfauwhla extent. 
The invention aims aim to provide an exte n si on 
step which Is aatomatically to w ered whan tha 
trap door af tha atap to elevated and which may 
ha dtoeonneete* from tha atop whan Mved. 


RAIL GAME APPARATUS*—W a JdfiWWtr, 
Pagurian Lakes, N J This laventhm relates te 
an apparataa for playing games by tha uae af 
bafla to be thrown at targets for the soar lag 
points, and more pkrtMariy relates te a« 
pantos of the indicated character adapted to 
variously dlunlcr eternals tm aaaaedanaa with the 
hit* 


Pertaining to Vehicle* 


MUD GUARD*—F W Simons, Jiu,4EW Mtfc 
8U New York, N Y Tb* general object of the 
Invention to to provide a devise whisk may be 
radlly appiled te a wheel of an autoambils or 
other vehicle at the outside tor prevent!a* the 
wheel from splashing mud aad water on pedes¬ 
trians or objects at the side. A farther object la 
to provide a dsvtoc which may be —pended at 
the side of the wheel and re s train e d from turning 
with tha whocL 

BRAKE ATTACHMENT FOR AUTOMO¬ 
BILE*^- r tL FensaoM 1414 MaBon Ate, Spo¬ 
kane. Wash. Tha iavsntiaa baa rs f cr rnoa mare 
particularly to an attachment to soaneet tha 
ssrvise bvnk* pedal of a Ford eatornnhUe with the 
dutch operating an* of tha uou*l transverse con¬ 
troller abaft, which Is u—fly operated by a band 
lever and which also acte to pppty the emerganag 
brakes h>*ated in the drums of the rear whole 

RKAB-EMD AUTOMOBILE SIGNAL.—O. a 
Mom*, 74 Hampden BL, Holyoke, Mam. Thto 
invsntien baa for an object tbs provision of a 
construction wbkh will sntnmatlrslly operate 
whan tha scntralllng mem b er s of tha aotomohfle 
are operated tor prodoring proper signals at tha 
rear of tb* sntomablto awarding to the particular 
levers operated, and will present a signal havfag 
a legend tharaon, a light aad a sound, 

TRANSMISSION GEARING.—R, D. Quo am. 
4S41 Tracy Ave. Kansas CRy Missouri. Tbs eh* 
Ject of tha invention to to provide a transmission 


srgah te atari tha 
IttfcMIMATEG BMEL-J H. RmfeT, 1^14 ft* 
ret EL, New Ovfcm* La. TM parptes of tfla 
to.—Hi m to to ptoride a toga partii^ito i 
XRheWgh net uemmarQy, tor — OR motto 
and In —h auiaaar an to ha from tow 
pfcyed aad Hum his tel to bungs whM « 

Mated to the Ugbtiag stonatt af tha vsbtofc. A 
Iririhar pur p o se la te gr avid a a i 


STEERING WHEEL LOCK—R. T, 

Ratoey street, Newark, N 4. Tha 
bean granted two pate nts of a 
thetr object bring to prarids a 
which will enable the user te Jock the steering 



MOTOR VEHICLE—E. B. 1—. M Mat 
Jnaknao Street. W Mhao B a n e, Pa. Tha 
has tor Hs object to pr ovids a vehicle wh 
two wheels which support tha ve hi c l e arc In Haa 
to the aama manner u a blayeta. with an 
[body on the Item of an sntemnMIa and 
ar* p r ov i ded for s t ssrtng ti 

f operaHa from the east to the 
r supporting Ha body to «p- 
whan not In mutton or mo v ing 

WHEEL LOOK—Rmka R LAwnmras. ItST 
Maritet St, San Francisco, CiL Tha primary 
object of the Invantio* la to provide an auto¬ 
mobile wheal lock which will prevent unauthor¬ 
ised removal of tb* wheal and alao act as an 
obstruction to prevent normal rotation of tbs 
wheel, the locking device being mad* fast to 
a spoke aad tha bub, on* end being extended 




Fig,Aa autem e bUs wheal lack wtotoh ■■*• 
vents lbs thaftsTto ear. hi— to 4 by baa 
Lawrence, Sea F ra n sto sa, C*af 


RfUfaing lo Rwcrnatiofi 


gearing eapadaUy adapted for urn with t rasters 
which provids* tar an sdtoient transmtoshm of 
the motion at all engine speed*, which to of 
and derate* eonutructloa und which may be aaeOy 
aad rsndfly operated te vary the speed and direc¬ 
tion of the tra n s mission of the motion. 

ANTISKIDDING DEVICE.—T V Kfcuorr, fill 
Den toon Bt.. New Brumawlek, N J The devise Is 
Intended for uae on wheels of autowwohUas. mute 
trucks and other vritotos, the object Is to permit 
of conveniently end quickly ptoeing the devise to 
position on the wheel te p r even t sUddteit, or to 
allow of quick re mo va l whenever tt -a dcrired for 
repair to cam of damage. A further object Is to 
provide a devise which to durable, and cheap to 




TOWING DEVICE.— M T WATUaXA*. «te 
Third Avenue, East, Outer Rapids, Iowa. The In¬ 
vention perttautevty relates to nospHwg means tor 
connecting a pair of mteewto of the side ear 
type, so that a etsBed motor ear can be radlly 
towed A further dbjsst to to provide a device 
which can be so —tonti y carried from ptesu to 
plaee. and which wfll metotela the 


perform Its functions w heth er going op grade or 


AMUBRKRNT APPARATUS—T R Owsteria, 
llte No. Wanaaaaee Aw, Asbury Park, N 4 
Among the objects of the lovention la to provide 
an apparatus derigaed tor uae la pteasur* resorts, 
fairs, exhibition* and ether ptoees of amusmnt, 
and arrange to require ooosMeceMe aUU on tb* 
part of the pteyer to wu—etoHy actuate tb* 
apparataa la the ri wrteet time to win the gam, 
and to give each pteyer practically the earns 
ehance of winning The devise sourist* of am 
apparatue eomprlsJag fragile inflatable ehjesta 
sad preesur* means for Inltettog said objsris to 


COMBINED TIRE CARRIER AMD KOI 
SPREADER AND CONSTRICTOR—O C. 

flOHuantm, Bovina, Trass. Tha purpose of the 
Invention Is to provids a deviee adapted to he 
attacked preferably to the rear of a motor veU 
which is capable of perf o rming the double fui 
tion at currying g agar* tiiw and rim a 
spreading and eeuririsdag the rim to ri nt tha 
appUaatkm aad rscaraal of the tire to or from 
the rim. (flee Fig, it) 

ATTACHMENT FOR CRANK SHAFT*—'W 
W YAaneoueu, Box 14U D* Soto flmtioa, Mwto 
pbte. Team. The uh ia ri of the luv ea ti oa to to gra¬ 
vid* an attashmsa# of the shsraste 
adapted tor urn with the enmk shafts of 
vehicles tor ra e l v t wg end thrusts had tor 
tog the rindB frem main hearts* yratou* flg 





litt whereby rcndUy traceable 
marks wiu be made la the road accompanied 
by a noticeable ' bumping note*" a* the oar 
"(See Fig. I) 

SHOCK ABSORBER^-P F Humn, Absr. 
Eton, Wash. Tb* Invention relates mors pnrtiou- 
telly to shock abeo riw s of the snubber type tor 
use on automobile* aad other similar v s bla ie*. tm 
object being to provide means tor utUteJag air 
or partial vsetnua aad also spring pra¬ 
am* to aboorh s h o cks aad Jar*. Tb* device Is. 
relatively small and oaa be s onvsn le nt iy altasbed 
to the fraass or sheesis of an 

STAKE,*—E. OtsoN, 111 tad Ave, So., Orest 
Falls. Mont. An object of too Invention te to 
provids a wagon body stoke whisk carries a spring 
astsutod looking moan* foe swtraatisiflr In tiling 
the stoke In n pocket, thus o b viatin g the eery 
tooonvenJsno 

A i 



BICYCLE STAND OR SU FF OE T r —A. PMM R 
Ml Grid 8 U RiusUyn, M Y The primary ob¬ 
ject of the Invention la to pf wride a eland tor 
Weyoiss. mriareyriee aad tbs Hie whltih Is 
etotlneHr bate or retotoed la Ito toeetitoe 
tion A farther objeri U to provide a devtee 
whteh when In ita 

vEtoWB AM IWVEM 

be attached without ‘-- 1 


TIRE FUMF ,—T 
ton. town. This Ineewtisn 




a p ur pose bring 4%* pr s ri ti to of RE rig j 
to which the totoke- mat sMrii toR flf m 
at each, riyelm ef tb* ple^n, wh s * rite ‘ 
m ma ee Hg af tte^rat te to titi mi m 

VEEKR IjnfO AMD Vnft Of, Af/JtGflf flgF] 




ring 


and e aguMs ef dipwtag rii sst^ ciy hf libto 
eg «r m en r tog 4 tend Wee Of Mpri ef 
.. _ ef tin* tom Mribedh «f 

^mflk 

MMl lif^M EMM M WMg frit 

spcgd% the etimr being mtitebto fee vegtoee klgda 
ef gr o un d to be toae estod eriey ton Mgda 
OLABF^O. GinQto Meyers Trite Wpeh, Tht 
ration rela t es to a fastening dmsant W toe 
natgre of a stem, wWeb to primarily rimM ton 


ef whjsb ad ctonrint wfll he provided wtgto 
wffl permit of an inmaatanetoe nemetottsn of the 
wHh the wheel, and prevent Mgr 
tbereef* i 

ef ft* bcNg wftfuBy i 
JACK—a. A T tioanmaa. PCS No, Kate flb, 
Oriaada, Fla. The object of tote tavearion to to 
pr o vide a d eites of tb* i 


be ettotoed permanently In place an the 
to he nnrmefly out of < 
eapaMe ef bring hi ought Into i 

by toe movement of the tost In Ito 


Mar y MAxrora. 
F O. Box ML flan Juan. Forte Rlea. An oto 
Jest of this In vention la to pr ov i de a suhstras 

um ef snmprrissd air eg—ting at the end ef 
g hjse t tote provide 



tog i 

of the rim. 

AUTO TREdDUT.T.—O. 

Bud Aval, Reporter, Wla 
of the invention Is to provide a 
wbkh aa i 

ea to poritioa the drive wheels In frietieaal 
with pulleys for 
which may he wtittflod for aay dntired pw 
A further o bj ec t Is to provide a d evise 
can he rsadlly numd from ptees to pises. 



PetifM 


DESIGN FOR A OOLLAR FASTENER.—S. U 
Gtiunnr, U Gttnton Ava, Maplewood. N J 
DESIGN FOR A SIFTER TOP RBORP* 
TACLR—K. Wolt, 11M Trsntoa Ava. Sronx. 
New York. 

FOR ▲ LAMP*—O. -W La Ream. 
B4BB W York Phltodriphte, Fa. 

DE8IGM FOR A HANDLE.—F K. Maano. 14M 
Atlantis Ata. Brooklyn. N Y 

DESIGN FOR LACE*—H. SWCW, IM Mh Ave*. 
Now York, N. Y 

DESIGN FOR AN UMBRELLA AND PARA¬ 
SOL TIP.—B. O Wawarr, *1 Fifth Ave,, New 
York, N Y 

DESIGN FOR A FIN.—M Mannmnr. IBM 
ForiyriUrd Btreet, Brooklyn, N Y. 

DESIGN FOR A STORAGE BATTERY TER- 
M1NAI—P M* Manx*. 14M Atteatic Avwme, 
BrooWym. N. Y 

DESIGN FOR A STAND,—4 D. Housns. Sift 
Fourth Avenue, Mew York. N. Y 
DESIGN FOR A HANDKERCHIEF,— G. L 
Oo., BM Rraad* 

DESIGN FOR A BAG FRAME,-R MbUMAW, 
m Beat ltBth Street. Bronx. W Y 
DESIGN FOR AN E LE CT RIC IRON*—A. 
RCTMAXa, M E. Tfto SL. New Yeek, N. Y 
DESIGN FOR A ROflARY^O. Twmawv. 

rbtorimfl. N Y 

PPflXGM FOR A SmJWRUS Xocwna- 
KAMK. J«m F* a Res 14L Hnduen Hright*. N. 4^ 


We irito to estt attention tt tog fleet 
we are la a position to reader fwmgstent i 
tone la every bvaneR of patent g* 
wri. 0s> tost to B S iti ri ti 1 
gtnetrinal safl tinrioti wpnttR iigraito 
trained tv pre g at e spfl ptoaeente 2t patent 

iny w s ' ■ w«n mm** wra 

«t a e) i w»if mm, tt tt mt. 
MtttotosefL ttehajeM eg gflgaiuto baewtedga 
Itrittt^i r ti l A - 

Wjt. tm have Btoeri|toB flmMilM tta 
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kjbMlhMMe Netw 

fcftr two* to Ato-Vb* *nt w> la m : 
«• mWM* w I tf tewga kft Iha L» 

4 m i^Jgggw fer farte e* tttUM akphmo 



t» la tto forte of an wr «Mr mado at 
tto mHi Ifti toka Mod to *Uah <U ktor 


tight llry t1i*M Tartrad nf Vrilfflag tn t'It 
U tah right a iwlwrtM k taming auk hotn a* 
•o angle of a dijyto giving Ik Mnk a wt* 
tooth ftoadd end MmHUao Bjfa ud Air from 
fowr d h tokw. 

■MU VBh to Htete, (tor Undent* to tto 
ammi dtotoy «» aeattng to* Timka Onto 
end to t > wf aw Wm wtoto to tto totto 
they H« Mudytag teaaamrimg ud Am wine to 
dtolh to tow wwtoytow. 

Awawtonatowi • Fragtete matey pv aaat to 
the to w Ul t d am to Fkanee k now m ta n d to 
fuUvtotoni half tot totowd naraMorko have 
tone iwpwto Md M pw tot to tot tom 
rmJhtor Mutt am again im wi 


tor to m» to mm* to Mtt tod wi _ 
upoa |r tomtom to tot (town imperial riaagh* 
tor kMMl km nwt aim wm In gnat d —a nd , 
and to motor to tom toto toto for fowl 
i that to ptaat ttnw 

utoto to HriM a k pteala g tomr 
to gwdi at a itto dhahtoto A Britkh 
eaaamwp k toatoWav tto e o n atry to favor to 
T a^ — L «tok and k ferteng aato 
tor aajr America* roods through Uvorpool ttoa 
itoaMag tto frriaht 
fmldwt Indfaii'a Vtagw Friak Pakgatea 
of tto latomatkwal Amoatothm for IdantUaettea 
i moa ti r Mowobig at WaAlagto paraaadto 
Proidwit Bardhur to to Anger pri ated for ttolr 
niorda Tto AmnnlnHno atato tto loglotiillim to 
aB Amortmao. tto raaordt to to toot 


ratotoa Not Wa n ted . L argely 
Amarkaaa art now buying ttolr native prodaat 
tto »wfaa wntetodaklng tadnatoy k In tto dol- 
dmma and toa da—mlHngtr apnmkd to tto cot* 
anunant for a outold y WHO watrian a har a ara 
tdk la eptto to tto hut that watotoa ara befog 
«ffcad af pmotkagy aaat prlaa. 

Bridar Fmdnetlan F*H*—la parts to Imfl 
pkatatkou ton boon abandoned and rubber au- 
ufeetnre ntoi d almost to asro game of tto rob* 
tor knd la tong planted to eetton a ttttk la baiac 
wnrtod bank m n ngh to toop potto open totwsa a 
tto traoa It iwoano praetJenlly no robtor from 
tbk l a i Ha r for tto AeeaJ roar ending April 
lilt 

Mte —ni and FOreet Fima. Franao baa toon oaf 
faring from form, Am to m yt teri o w o orlafn tto 
■ a r tkoa cigarette anokr baa toan Mamed bat 
f o r ootert and aomt we teor riog k U now buttne to 
the btelef that fUUng mete—ware tto eaueo In 


tot thraa 


-Tto eaaoal oto or rar 
enarhahle tn two 
book* orfhlbttod far tto Bmtthwnkn IneUtoUon 
rot ttor an unique In that ttor no written and 
made by ana man tto kto Onto Banter to 
oatto Ohio. Oa manufactured tto papar 
and toot tto type aat K up printed tto 
on a hand pirn, and bound ttom hhnaatf 
Waktoa wtah Two Iwr Hondo Tto ktaat fad 
k tto tkmptoaa wKh two ho a r too da Tto sow 
motor* started M» that ttor aright torn railroad 
ito and daylight earing ten tofora ttom at a 
Cknoa tot tto «Mo with km In Amiga parte 
ara eaMng tor woktoo thri 
i w h at Tto ladologln 


Whr flamaay Cm Undmofl Ua—Uriag tto 
mrii aa a baria to mi in la m to • HM90 Oar- 
maa m ote l w n a tm o U par ante raoto • item 
tto wagte to IfU M par amt from * to « ttom 
u wpwh and tto rate kw than « tkoaa tto 1114 
, In tto nuna ttoa tto am to Bring 
II ttoa* tto atonal warn ara faS 
»edited. No wan* 
pad — to tto waste. 
F hgmtag to Chtea too tot raato Ohtecee 
mtotote tom mtetaftato tto divtMk to too rit 

m me 



The difficulty of many a task is largely deter¬ 
mined by the fitness of the tools with which 
the worker is equipped. 

On this job, for example, the Starrett Universal 
Dial Test Indicator used with a Starrett Vernier 
(Height Gage is enabling the machinist to quickly 
and easily set his bonng bar for this exacting 
job. Without precision tools such as these, metal 
working operations within close limits could 
only be accomplished slowly, labonously and 
inaccurately, if at all. 

The latest Starrett Catalog No. 22 B t describing 
and illustrating 2100 time and labor saving Star¬ 
rett Tools, wifi be sent free on request, wi 
for copy. 



THE L. S. STARRETT COMPANY 

TAt Wtrlti Gmm* Tmhmitn 

Mtmtfmmnrt Back 8mm Umamtttd 

ATHOL, MASS 



SOUS TOOLS USEFUL IN 
CONNECTION WITH MILLING 


Of iw krhiid toml Mar to mal atatop or 
>tn palm, tom tngtoW or momted pad are 
kept U Hm to atotedk pitoag ttooogh (to 
tow krtliji Tto tola are 1|4 teatos eqoare 
ahd win told itemd steeh to lli teoh 


Of Aw teat to 

L Mtfihfwto. 
Bhutto! T h te tote i Tap mi MB lam 
ate drfll to tot 


r to tehtegI T T ooted hAte toidto 


hak la the btok 


o* and off end of era* A 
permtto the Inaertka of a 
mar to ftotenod to a beoeh 


Potate are maria of ftne grade eteel weB taa* 
•toak k fcaorkd and nkkekd and of 
too to to oa mb toM wttboat eraaaplng 
terming In tto Anger* All parte are Inter- 


ateat 


Made ed light or heavy aprto 


BA to Htork t 


In tto 1 


Made of round tool ateal with h 
down making ttom hard and etiff Tto i 
nut k hardened to— made oatm tomg Made 
wHW eoUd nut toy 


Starrett . 

A kmirted adfrutable mrww md worfcteg In 
njunetka with a aprlng raguktw tto etroto 
may to «ght or heavy Made of tool 
•—I carefully hardened with ground renewable 

I o ate 


Attachment for Ceater I 
Deotgnod for nee with tto Automatic Center 
Fuetoa tto beating point la oa tto prlaalpk 
of a aprtaa plunger told la We lowed poeWloa 
to a Baht spiral teriag tto atteehment toa a 
of from 1/lt toeh to l\ Itotoa. 
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JUST PUBLISHED 

— The 

Cinema 
Handbook 


By Austin C Leacarboura 

or SctMflSc America* 


An instruction book for 

—the Mm theatrical worker who use* not m p ctures for 
pleasure or profit 

—the industrial st 

—the naturalist traveler mcroacaptc worker teacher 
cngi eer 

■■those who dcs re the best form of ft torts nment in dub 
school or church 

It is a handbook small only tn sire-—is well illustrated and 
contains the latest information on the selection operation 
and application of motion pictfefihapparattis 


p,c “ s *r; 1 

ufrmiwu pmmd i 
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Electrical Notes 

Summon** and JZocfptt from Ckrrmt fierfr&mU 


Mm r Tacks Water NwcMteauss hvvtesi 
C testen or MlUsr of Hew Turk terit tea Ofts 
tter Power Bffl protedta* forte* B a- tea> 44 
tea wade—fapad water p—r ef the Ate* is *te 
eats la te r sets, ead*r tea s ap srrtetea of tea Mate. 

IV smiwt was W ada s l ta the T wlf k kr i 
HT fieaator Usaavd W H Otehs at kteh 

JteatneaT WwfS^new ^S t j^^fe d t— tew 

V has bssa dwtepd V tea engtassca «f tee 
Zreoai eo-paar The ate— SUM ter 
Sh new method la teat H W Vs —Voter af- 
f — i s d hr the —fe—Vi and r s te astlea pVaea—aa 
wtdsh are usaaBr haste* as alght sflssk Ths 
—atem aeaslato of tea wed kaowa inmhlastt— 
af tea BeOfai Tad aerial and aa ope* aerial ate 
Japtei to cbm a heutW d—na with a 
Haate aero It Is lateHti that a re—tear af 
tela type map te— var fa—arete rasafaa, hat If 
tea ifawck are ee dbong that tea atefh a at— h 
sharply datoad there sheaU he ao dUW 

A HiV-Ttet—e Ta-. the P -W wa of fate- 
a IkfcwVi efmH le a Afate oae to soK 
far tea r —am that after tee faw M ew s knak 
Mm eaa— or 00 - 11 — tea a— f i r— a d o—at he 

rSS £*£&?&£&&£& 

at a faatMa ... hsM ta taaatoa Hr a —>bal 

#riif wkhla a atom tuba white Is fifed with 
a nea-tadeamwbfa Mt—ld of ortoash Mak dt- 

ns* .faint* nSTli«M m« imm «■ 

ear eteaata the Ike—fa— point beta* lawsr than 
fi d— below saro F A —mat greater teea 
the Mag vafaw of tee fa— —Mat s la the awlb* 
fa- of the MU* element, i netow taaeo—fr f— 
Is—fa— the —irtag whisk eataMfah— a fed sit* 
ferae sap This el s arfa— el the e hoalt r ae wl— 
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Sale Closes MarcH 30 ) 


prioefeat trftran of tlw worlds greatest litereture 
Is offered to you ft a price so tnflmg you 11 non miss it 
The close of our last sale brought us such a deluge of re 
quests for a repetition that wo virtually are forced to an 
nounoe another great sale Thu Sale will e nd — promptly 
end positively—ft 12 o clock March 30 By mailing your 
order before midnight of March 30 you can get any of 
the famous books lifted below for only 10 cents eed i After 
March 30 the regularly advertised price of 25 oents a copy 


will prevail Enormous production has made the ten-cent 
price possible for introductory purposes It will not be 
practicable to continue the rate permanently however Get 
your order in before March 30 Seise an opportunity that 
may never be repeated Order as few or as many of these 
Appeal Library volumes as you please Specify the books 
by numbers For instance if you want r Carmen write 
down 21 * We handle all book orders by numbers to 
speed up deliveries. 


Take Your Pick at Only 10c a Book 

Owbf by iV(/l(SfR$ only—not by Tfflne bocause wo handlm all our book orden by numbar* 
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“If Winter Gomes” in combination 
with a new yearly subscription to 
The Outlook for only $5.50 

T HIS year, on wintry nights, revelation of human nature truly 

it is comforting to reflect that amazing The philosophy of the 

the bookworm has a rare treat in book, is, in the highest and best 

•tore for him in this extraordi- sense, Christian ” 

nary book R, D Townsend, in The Out- 

Tins novel by A. S M. Hutch- took, »*?» ° f j» ccn ‘ ral ‘* aract< *: 
in son will give you many hours of Mark is whimsical and natural: 
continuous enjoyment It dwells the reader enjoys him, believesm 
with tolerance and taste on the him, an “ suffers with him 1 ne 

realities of human life Its humor story • ; • u both humorous and 

it persistent and singularly adroit. spiritually arousing h leaves a 
It is a revelation and a solace to good taste m the mouth, 

read this book More than 120,- By special arrangement with 
000 copies of “If Winter Comes 11 Little, Brown & Co., its publish- 

have been sold during the few ers, we are able to offer “If Win* 

months since its publication ter Comes 1 * in combination with a 

The leading cnt.cs are unani- Y™}Y wbscnption to The 

mou. in praife of it William Outlook for only $5 50. 

Lyon Phelps says. “Seldom can Fill in and mail the coupon to- 

one praise a novel unreseiredly, day with remittance of $5.50, re¬ 
but I have no hesitation in thus membering that the regular year- 

praising this I read it with un- ly subscription price of The Out- 

mitigated joy. The story is ab- look alone is $5, and that the 

•orbing, tne characters original publishers’ price of the novel is $2 

and unforgetable, the humor is net This special offer saves you 

spontaneous and genuine, and the $1 50 


■ Science Notes 

A Digest of Everything of General Interest Appearing in 
Gwent Literature 



The 

Outlook 

"Ambassador from Everywhere” 

“TheOutlook has done the most of my 
refereeing for the last thirty years” 

M ^TWENTY-TWO football players aw significant They recount to you with tongues 
L at k chick by Jowl, they go to it hip of authority the running story of current 
and the twenty-dura man. coot- 


•lea of tto P e ruvi an spur—it it is —b idde n 
to disturb or npod orato-fagf—1 utl ee. hutn. 

■—to . wnlih or otbar r—taa of ttoo wuleit 
Xnoa nod pro-la— cMUaatlone. 

>— > 00. I t Is now pr o po se d to faapert bonbon 
fr— GbOe, and estobfisb this pleat In OsOfornla. 

Tbo Sooth totorisba soli propagattag —ties s l ol Hi sd prodaet. 
thrives eqaafip m w«S In tbo drier, u tbo non — r—Ts wUmtee *-*— * —- 
b—M. dtootos. It fa an —Boot satttoteod .v- r f—^ m " >r 1^1 nnrSimr 

the >—ret M Mho MooMfc Tbo Bskteos are p—gatln a of aooadt tM la. the tsndansy of 
aatauagp oot of tbo b— Hb l—t pea p lw la tbo the w a vso to dhc to tho irsfl sarfbtt of tbo 
world i wby tUo should bo so Is not ao pst appar- do— and ovosp taag—ttogp ah— ft Seoaad to> 
eot. The Sobool of Hygloao of tbo John* HepUas —dgattono so— to show that ho was rigb* to 
P ot—tty wta send out am oapodltkm ao*t Map to e w on I ns that tbo wavsa travel to a suoapaiiUWBJ 
stadp dWtottae and nutrition amo ng tbo B s b ba o a. eanev bolt ahlrifag tho wag. tho tWoka— of 

▲ “——- n J—oe Ovto. the *- 1 — «. to bdl doswootog eto the worse tom to, tot 

ploror. toe boon s r os t od oa Hol m s Tshiad. Into m l We b oa to bolding that to tbfc 

TtUoaoa. where bo was buried, bp a Vasear Goto to aear tto wag oad to 

logs tHr-** oewuatttos Orton vm u refeee to of ” ** * F—ltog ft—it. Tho owpori- 

natoral kloteryin V aosar to INS, and led several —ad —rm wsj 

m, IwrmU** ** !■”* T*?*—* mm. 

tlon Is under wap In Khodssia to drtormtoe tto to toeolsa, wbleb to— elreedr die* 

sour— of tafeethm earriod bp tto tmtm fig. whleh to—wo sbtosw to a ototoo of 

o— slsoptog sie knees. It is now —poetod that ^o gnat tutor hU—If. emp oveatoator atair ap 
tto primary hoot of tto Wood pa r m MU , known as **? ^ to Ok stol . g eograpklpal and tier la «1 sol 
a trppanoooosa. le to bo found among too hoHe of «r*"joathat otostor atom too 
wild antolopoo and other Wg game one of tto too groat ektos of tto PblUrihito 

ZrWfSTljPk. *_ nu tohoe ue bato to tto lith ooatarp I. O. sad 

— teiof tJ2? da—ri— haw alreadp pMded o ri dense of toroo 

" Sjjr&fSFJEl sUjm MVmiUm tfc. puhmim. a* -- 

tn.t ts.t 0 0 to goM tornow. Oboe* toKof wtosh ^ u* Cr—dtog. Tto PUHsttoo snUprS pro* 

■ao boon i—ovoroo. bm net at a ospta coat sllailas v-t__ u 

mains diving operation* eatr—elp iMbntt. and —^ -wJEL q J. . ■ ■■m.T 

a dhrer llhssw hor appoaranoo to that of a tong ■■to. w, iH. u Um w 

St—t of too— whloh too ooHapood to tto mUdla. “—*0# toT—^SSo 1 
Tto Pitcher Plaal.—It has beea found that the amm. to ar—tod tto ptaoo wOl tooemo a 4 —rt 
dbnriiv. -Wdto £ *««■ * «***** —tod 

peatbse. le storOe when takea soptbrir fr— tto' 
enoponed pi tche r But, aooordlae to M a tur e, tt 
boe—ee more stfee tJ ve after apooore to bnetsriol 
tevsakm. This srptio eondHios together with tto 
■mut e ooutatoodMa Use bodies ^<rf tto oaptursd 

Oar Ptoer MU to ton e s* — A doptteote of tto 
tijdHmnl paper plant with wbleh tto Bareoo 


and tblgb* mkI tho twenty'third man, cool- 
headed. maybe a little fellow, doe* the ref- 
artting. Tto Outlook has done the most of 
toy meroamg for the last thirty >ears. n 

Plctorosqd o and bracing language this, in 
which 000 reader describes what The Out* 
look moans to him. Wo rather like his fig¬ 
ure of speech* It has life and go to it It 
snuaki of good sportsmanship, flexible mu*- 
dw. and a ruddy complexion. 

There are stiff-backed periodicals that set 
themselves up as sort of supreme court jus¬ 
tices of current questions In dusty gran¬ 
deur they sit m judgment The Outlook wilt 
never count Itself among them, Its place is 
down among men, in the thick of life 

It la not a pteeJvc bystander Itt editors 
and Its contributors are men of action, as 
well at men ot reflection. They come to you 
from every swirl ot life that Is vital and 


significant They recount to you with tongues 
of authority the running story of current 
life Ihey come to you from the inner ar- 
dcs of world politics, from boerds of dircc* 
tors of great corporations, from the sober 
council* of labor lesder% from the smudge 
of factories, from the frontier* of the fine 
arts, from tents and battlefields, from the 
dlssy height* of airplanes, from the orches¬ 
tra-pits of Broadua} 

Here ii a periodical that has never fallen 
Into the detachment of most journals of 
opinion, nor Into the superficial sentimental- 
itr of j<mmah published merely to please. 
The majority of thoto who subscribe for 
Tto Outlook toon discover that they cannot 
do without it. They know of no substitutes 
for it rhey need its rigorous fart They 
like it because It cannot and will not make 
advance announcements of cut and dried 
editorial programmes. They stick to The 
Outlook because h Is exactly what its name 
Implies 


to «to Jwrssl of tto iMwalsal T atoeatory «f 

SSST ZlL b E SEZ ?, JUST ? ~ 

torsd la tto wtodowh It la —tad ttot tto •— 
s UmHo s of —ylato of Haw ta d— to— Is 

w w is* p r n js n Tst 1 r '— rr i Ti 1 *^ * ^ i** 11 * 

tetead ia tto (MOm^a—b m—1 — tomriTtTto 
jjsjjto^to ,aa^savritos < saf pwtoplisw^ wblsb 

limr^^u ^s^Hb* Tmamilsllw " " "nSulL 
to tto asarveus spsl— of aalawto la IntisBlSr 
ta view of r —at Stood— wblsb pMgw— tto 
plants hava tto aw— of aitad. 


THE OUTLOOK, Ml FOURTH AVENUE, NlV YORK 

I mm low IS SO lot wkwh Mod at. Th. Ooilook ** 

for om year aod a copy ol **lf Winter Coo—'* 
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8i»lW lifalmwiit 
Tom tat km W ktn wrtw ; 
t* rt—grim the aft*Ma«** 
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vVc?b Qr Crank-Pin 
Pc-Turning Tool 


HfcUv»Ttel 



nTloMuiSi 

^SSijjfepr 

argiSb 




STEEL SHELVING 

Tpd Stands, Tool 
Csblnetm, Press e d 
Steel Bench Lege, 
itc 

M& C+km C 

“aujjgwp^ 


ASBESTOS 


WM* Sll Si rS »S rt «hlP P»» etOwta 
MtaMMtamgrMHMO «• !■•*»*• 
- nfwsehtaMuBlU. 
71 — SCmk Wi 
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Medi—lcwl Iteffneerfait 

gbPimNn cflmt n»M ta to 


good ikWn«a of tt*« wool _ 

r V k rim plpomUm km bm 
•Hot Mr shop* and permit the «%- 
panto o t voter without de tri m ent bat liter the 
in* oxpwukm the** heeo— just u liable to 
fatay* fnutm m tin ordinary pipes. 

htt* A—Iyria T he maauteatarwr «p • Veod- 
tn« paper puDsy le advert *U* ttn moJ « of • 
meant envmeerfns teet made of three different 
pu Bsys paper eaet-lnnt and wood At t per 
•ant belt support wWeh woe as s um ed to be the 
normal eoadttto It woe found that the pnper 
puttsy hod S £ those the transmitting eapae ty of 
tho Iron one The advnntoa* fell off at a enter 
belt eUpe, ai aright be anticipated In thw tnU 
tho wood pulley showed up itlgfstty better than the 


Per f en de d Tape Ceotrel for MerWnery^-A re. 
eent writer ta Aeveriee* Mia khW with the euo 
i of two eoeb diverse, bits of apparatus u the 
player piano and the monotype before him makes 
the smnrtetkm that this principle Is deserving of 
an effort to extend it more generally Into much In 
cry practice He think* that automatic hithes of 
all daseripthm* a partteularir prooUring Arid for 
tho Innovation and pedate out that thsoraUeafly 
at hast there Is apt tho riUhtest limit to what 
the tape eon eoactnun thd machine to do 

The Psteriesteto *f Ig» need for power trans- 
aritoto Is held to a minimum when the Sheaves 
over which the line rune have a pulley d ametr 
al to at least 4* times the diameter of thr 
rope for epeeds of 4*0* running feet per minute 
er of tt times the rops diameter for speeds around 
ISO# feet. A H degree angled V shaped groove Is 
meommenrinri as the bat eompromts* b etween a 
How groove, which results ta eUppeye and ex 
eeeetve wear and a very steep g r oove which ur pa 
tho rope too wsfl oad cm this oeooaat uses oddl I 
ttoool power beeanee of the tendency for the rope 1 
to atlek 

Valve Grinding cm any sort of Internal eoasbus-] 
Uon engine would be nbbed of Its terrors by gen 
end adaptation to general use of a gr nding outfit 
now made mostly If not altogether for use with 
the popular small au t omob i le A op mile fits In o 
hots on such volvs tappet and these are sli 
nested w th a s ngte c* emtio* handle Ike 
operator works this handle book and forth la a 
horiflontal plane and the motto is eoatnranlcated 
to the valve tappets as a rotary one When one 
valve Is finished before the others ft Is re mo ved 
entirely oad the morhino goo* oa with the rest n 

v ones. 

Lusher Waste fee Jm*t Hog fuel consisting 
of sawdust, shavtaga ground-up edgtngs slabs 
and trimmings, etc Is widely need throughout the 
northwestern lumber fi elds but only ss an inel 
dental and the disposal of this material is usually 
a charge against the m fl A control heating 
plant has now bora erected in Tacoma designed 
esveeteBy ter the burning of this fuel and with no 
provision for handling any other The ultimate 
capacity wifi be taken care of by tear vertical 
water tube baUm of ISO* sauare feet eoeh The 
fuel arrives on barges and Is bandied by a 6-ton 
dsssksM bucket and a system f eonveyoes >nU 
details of this interesting l a s ts P a tin a appear In 
Fever due November 16th 

Powdered Coal Pr epa ring M stetess are nothing 
bow bat one reeeatly pat out Is pertaps rather 
novel In the manner In which It eombtiM bnpac 
pulverisatkm with sir eepamthm Th* bulrarlud 
material U discharged by centrifugal force dlretly 
Into a large aeparsthig chamber An asbaust ten 
In th* dlssharge dnet leading froastbe separa tog 
duunber draws air at slow vstoslty through th s 
•bomber removing the fins cool and allow ng 
the overala* to return to th* moehlns for further 
pulverisation Adjustment os dseired Is pm W# 
by virtue of the tect that th* air vriodty through 
the chamber determine* the Bn* of finencec be¬ 
tween th* delivered product and that wh eh goee 
both to the h a mm e rs . 

Mimas Baew Kemever Winter brings hack 
the old problem of snow Vsmoval and at a forum 
OB 0now Removal in CHles held In the Eng 
veering Bocletlee BuBdtog H waa poi nte d out that 
Hdben tnnmd bis attention to this eumtkm 40 
years ago. At that time he bum a big track 
murytag a steam engine and empreeeor h e 
Sum teet M a horse could walk gathered the 
snow up in front pasasd it into the mnpnnor 
pad left It Ib Its wohe Ib thetermjof Httle Wnks 
of Ise taking up but one-tenth the rwjoof the 
nr While sons** attended Us riferts, the 
■uleDstrlng waa dropped la favor of tthor Inven 
ESmTMsou eon not recaii the bormpower 
of the engine or the aim of the oemprmsor but 
bstteve* that a Iosiot e umMM i nr would have given 


Off Coolers on Marine Turihiee. I n th* hihri 

y pwprUt. 

IPM*. iri tt. SI tkr«M* * «W 

rTTTiwitalnif within the samp tank has certain 
tebe eoammea wiwnn ^ jg, g better metood*) 

““ ^ tank. 


dritett* dttodvn* 
la U piwriffe a 


AmU N m uaettatted Hh* a tte 

5 ftWJB«S S- st/ xS sn 
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Ib§ RelUlShaving Stick 


There** no comparison— 
In hot water or cold j 
In hard water or soft* 

COR that luxunoo* noiat 
r lather that meant an eaay 
ahare—there’s nothing hke 
Colgate’s Shaving Stick, and 
in the Handy Gnp 1 there’s 
nothing hke it for Conve¬ 
nience and Economy 

Colgate’s Shaving Stick not 
only produces the most sooth 
mg lather (or the average man 
but it is a little more economi 
cal than cream. 

As we make all three we can 
give you this impartial ad vice. 

COLGATB *CO 
Apf 49 

199 Fuhoo Sc , New York 


Tk* State Hm+Grp . 
ttm ttfct s/ C i te k * Siteg 5tee 
70s. WhmUmt taht dt k mm4 mp emt 
IpdbCtek U* mM tmfitkk 

Grip Mujm mm 10* m seek AgU 
yea key. Timm mm350 stem Ise CeptaS 
Stettqg Sic* teteh tte iite rpus 
ytt/ten • hdv *fwmm ml fte mm p«iw 



-SCRIBNER BOOKS- 


My Brother Theodore Roosevelt 

By COAINNE ROOSEVELT ROBINSON 

An tnftmafe jncturt of Am c) tWoo t boyhood yo th and manhood 


as nothing yet 
Rob* 


“It makes Theodore Roosevelt live before me_ 

printed can or ever will 1 marvel at the skill with which Mrs Kob* 
fnson has passed through all the history made in that crowded life 
without ever forgetting it or failing to use it as a background and yet 
never for a moment allowing it to distract attention from the man 
himself, whom she has painted and described with the vividness that 
only die deepest love and closest knowledge could give It is beau 
tifufly done —Senator Lodge lUmurmud S3 00 

The Americanization of Edward Bok 

Th» autobiography of a Dutch boy fifty yean after winner of 
the Pulitzer prize for American biography » now available in a 
$3 00 edition It has passed through 17 editions in three countries— 
the United States England and the Netherlands. Lord Northdiffe 
has termed it the best biography of our time *•/«#* iU»*tr*ud $3 00 

The New World of Islam 

By LOTHROP STODDARD 

The author of The Rising Tide of Color which attracted wide 

attention here reviews the steadily 
increasing ferment throughout 
the Mohammedan world—a con 
dition of sharp portent for the 
white races, confronted by the in 
tense dynamic force of the Islamic 
fxuth and peoples 

9f«A oh* UOO 


LOTHROT STODDARDS 

n.Kn(1M.4Uw 

afB&VBfiF 

WUkmtH 0 n 


Chsriw Scribner*, Sena. Fifth Athhue, New York 






Patents and Trademarks 

General Principles, Current Comment, and Interesting 
Decisions 
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Will we see a real bull market? 
How about money rates? 
What will happen to bond 


\ 


I i\U ft 


9 f»cU& Barometer Utter — off the 
PNh January met — gives you the 
plain, unbiased fists on the pnmt 
afeuatkm and fore ca s ts coming cop 
tom wtth remarkable accuracy 
It contains Information of vital im 
povtance to every investor 

UPOItT OH REQUEST 

aturibatioe to I wma id i w ton truck. 
Taarea ttheM wao-iw>"aad hand t«o 
yoar mw w i whan you d cut« the 
■ocataeveud 
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Notes and Queries 


Tfa ffKM aafa Q a srte i stawa fc waters to fa 
/•*• IM taafal fa ear mfcn dU Mrs te/ww 
tata* to wJ>M i H wau to tks inh fa Us 


*=4 '■•»- 


Mm fa forantiia, HiHi u r < # i i# yiM t» 
—Mb m mnre k m 4m m Uw ry —— fa m^r> 
Utah /« awwrt i i with N«to« md QmHm 
l *o p *r — mUim • fa—a* wM tfc 

N #*te 4m warty at mm Is —fag afa mm fa 
w—taiir<w nAms aHta km wfa U fa U «#*- 
tity m 4 want Is fa fifaafoatfa 4m Us asws hm 
fa Ita y r tawl Crmsimtai srs ra wf 4 
to «rMs Usfr —fr— fa sO mm —Mag Us 
wfaaat fa Us tettor awtinty as— frvm Us 
M fr s ii w li i iu f si slfa# ts |Mto»to aal—Hpliim 
fata toe rWs mB graatiy f s s rfitoto Us • 


hsw to fa rfaarrfa to sspsrto DU fuU mms ml 
uiirut aktmU ah—* fa a»n> Oar /*B **fl «te 
to C srr— p s udM to* wflt fa ytoSy wdW sm re- 
ousel iB to tt e r s srs a—a ar arf fa —g m d swfa 
« wry fnr fa Us* ms fa jwtoSfa fa Us Kmttfa 


(14870) W A H asks At some tl e 
fa Us *Mf past, white rsadtas a asteatifis ntxt> 
4 m I tow 'w fare a swfar of atantteta fad 
total a gasMtitar of faatiam ana pouad if I 
UM—fa sorrsstfar aad had atratotuS H into 
wire I— stllss Iona It was so thla as to bs 
stofa tavlUto and to prsvont Waaktag It was 
——fi with toM I toM this to tha elaas bo 
was titaalafi far what ttar thought an aboard 
ate—t W1U res rarity tbs stars statement T 
Of wi# JW. if tt Is ntm fafl ms what U the 
ursatsst laagth to whish one pound of standard 
platinma saa bs at rata bad A Ptotinnsa wire has 
tea* drawn so flat as to ha I rlatote swapting 
when hstd fa atraag light Ths light rsfisetsd 
from It sosU bs ms It was not draws qahs In 
ths —nr ytm dsserihs Nor do ws mp p m a 
posnd of H was srar mods It Is uasd fa ths srs 
ptoses of tel—pp— for the eros wires to toeato 
ths line of aolllsmttoo thiwgh the senior of ths 
field. This wire was mads far drawing ths p a I 
nns dhwetlr far ths draw plats till It was as thin 
as it would bold This flaa wlrs was than pis sd 
with tohrer far stostroplstlng and ths — p o und 
wtrs was than drawn to tbs limit of Its strangth 
After this ths atlrac was dterahrad off hr nitrto 
ssU teavtag ths plattogm wlrs ae ws has* 
da—Usd It It sookl still ssefato aarara1 grains 

(14880) N L T gsta for a robber nut 
poetaster A A estates of pars mnr utosnto s d 
rofihar fa hemfas has base nesd for ysars as a 
seating far steel Iron sad toad and has been 
found a atapte a—as of heaping th— tom 
oaldtofag It mb be saafar appfad wfth a hnwh 
and tt to as sasttr rabhad off H should he mads 
shout ths sonalstonsy of areaa 

(14881) A A H uki Can yon gi\e 

— prtnstpal fates of Us fa o sfato n of the arsis 
whish I need far a paper that I am preparing? 
A P o ur w h eeled totesfas d s favsatod fa Pvanss fa 
Bhushard and Nsgurtor la ITT* pgdato appfied 
to a trtsyels fa a P—frtssehlrs hto e h—Hh M*s 
Hilton 1H4 rubber fares for iron lSli btoretm 
—fa fa Bsgfand fa Oorsntry Sewing Hash »* 
cTlfa haprovsd far J K fitortog 18T4 fitsr- 
toff's "Borer with nearly equal whssh 1SU 
first O tab fa world Ptokwteh Btoffta Ctob fd 
fa Leudnu 117# OyeBets Touring CM 1871 
eytai first —nafaotmd fa Amsrisa fa A A 

pm m 





(14888) J H K «av8 I would be 

greatly obliged if you sea afford — details of 
an agpsrtmeat performed fa Cfagtond A dhsmfa 
asserted the st— of the swpsH—at whtob had 
to fa with d— nnetrsHnu of theory of ths uldmato 
sampoHthn of mutter and dmtorsd it n w fa y 
known fast that under ths Inflow— of radto- 
asttvtfa geld tad menmto rely been deg ra ded 
through toad, iron ta to fad ogea and ttaa nto 
nagstfas toga and finally fats totaaglblHtr A We 
bars not woHssd^w—^ h^ too tafa^jswapepers 

l—tola as you dsserita mash tom In the eaten lfle 
pacers Bad it fabm ptoes ws «un hut bsUsm It 
would has* had tors* h m iflln se fa all tbs papers. 
We waft for farther parttoulere. and mark the 
Item fate—Hag if true Now the stoetren 
theory upon whkh Ufa story to based eeutodere 
the ■letoeen to be the unit of toe amterlal of bo 
a dh eres, gad that of It all things o o ne tot The 
fadrapaa atom e Vr ** 1080 stostroas. 

Otto atomlft Melah mere In munoettm to 
their abends » fa >» Oaypau has II fanes sa 
■any apUOM and uraafap has 18M00 ef th— 
partitas fa Its atoms. Haw ndfam has fa— 
mmm w gwu og prs» van aaea— aau— 
Th— — other eH rt ea— tout to— Is a founds- 
tap for tta heHef fata fa many staotfato tost 
fas —fats tarn—a era that ralatod to aaeh 
atosr andft Is p m tihle that fadre gs a tatoserfa- 
md Stott* — of wfatoh ths uatoe— was tatit 
fa* Wafa — hetier* that any maa haeaaa—m- 
tad Ihn to l i wf fa tta ■ 

fehTuftl %Sl tirtwiil Ut. fa I, ■ 

^ l^gnthfatahfa that Ufa fa— fa fadSfoM 





ttfafafataHfa—ttfata Chew— ta< 


Ifataffofffatom 


Economical Equipment 


Forty Tears 190 the manafe* 
BMBf of the BeUTdephooe Sy stem 
orguned for a Apply of die ap- 
paratau which xt foresaw would be 
req u ired m the development of its 
new ^d^tf^^^ldephoiie service 

The ttlc p boo t m some cou ntnee 
n the luxury of the rich but m 
America it u used by practically all 
the people Thu universal service 
tt due m liras measure to foresight 
a e agm e e r m g and manufacture 

Switchboards with nalhoce of 
parti other apparatus of hiri—tef* 
fioeacy and aO necessarily of com¬ 
plex and mtmato cabl es 

and wires and a multitude of tech* 
meal devices enable our country to 
lead the world m telephone semee. 

All tbs te leph one eq u ipme n t H 


made m a factory which » ncof 
nized throughout die world as hav 
mg the largest production and the 
highest standards of worhmanshgi 

Iflj itA f i wy 

Tbs factory controlled through 
stock owner sh ip by the American 
Telephone and Telegraph Com¬ 
pany has been for forty years the 
manufacturing department of the 
Bell System with the result that 
the gmonatod companies iccui o 
eq ui pment of the highest develop¬ 
ment made of the best materials 
produced m accordance with die 
of (he puMlCy 

With theeertamty of moderate costs. 

Economy m die Bell System 
begms with the manufacture of 


qa 


• Bell System * 

itMERJCKH Telephone and TeleopaM Company 
And Associated Companies 

Omm PaUay, O— Jy fa — Umwmrmi f — fa g mmi faf targfamf 
fa— d tafsr Strwvf 


Monarch 

junior lathes 

Th *■ H, y. ■■ *■ s f Little L • it ht- Built 




S END FOR CATALOCUEr- 
' dmcribmgaaoflcngmewithil 
the advaafa—of a steam engme 
and none of Ss short-cotnm ss , an 
eogme budt to endure by comhm- 
mg the cron head pnoopb gov¬ 
ernor control wtihm 2 % from no 
load to fol load and ample wmaht 
propriy placed an engme that 
opontos on dm d iwpfa of null* 

tm nssmn gas ingime company 

!4Y«kSt,af***CW N. 

BESSEMER 

OIL ENGINES 















































SCIENTIFIC AJODUCAK 




What’s Your Machine Good For? 

Good foe its line of work—but that's merely the first 

n . Good for how much daily production under 
t manner of operation? Good for how much 
improvement in the record of the machine operator? 
Read that horn a 

*\jWMSk 

COUNTER 


the v—ml drift mg tttwfd* Ofa-ore-a 

k *?» desfgu of IbM far 9kmm 
«M etaelfar fields ta hM bM a Am 
•mt WMid drat »rewf flx t sr — As a 1 


| hgfi fled > 4 

IlMMMr ■— M 


.safest fa¬ 
te rim Mr of i 


TA* lsr|f 5it*lWcJk X» 
rivrioa Ccuaur oi igM 
it tar ikmn H s 9 sol 
mh Tk$ $mpit JCceefa 
Mon C—stor Mm ii 
shown Msity JWI Hm 




The Set Beck Revolution Cowtor above rec¬ 
ords the dtitoUK of tbs larger mAh wbare tho wvob 
eon of a nail wailap aa ope ra tion Coasts one for 
each nroliiboa, and —ta back k> nro fro- any figure by 
aaiBOg knob pact round Supplied wxh from four to ten 


Mure wheels, a ce - d am to purpom Pner w th four 
figure* aa ilkwtratod $1000 (subjwn to dueount) 

71m SrnaH Revolution Counter at left records 
the output of MiUer —dh— where a dmft revoke** 
■xhcatec an operatsoa Tbo«|h smalt the counter at my 
durable ts marhaaien w D stood a venr lugh rate of 
speed aukmf A auc ally adapted to hgtd jag 
nirhnw T* U aotatract if ran backward Fwce $2 00 


)VrHe for the Veeder book!at of atunitn for all product recanting 
purpoeer It $ free—and you need It In developing machine t (or 
machine worsen) into better producer* 

The Veeder Mfg. Co., 

18 Sargeuit St Hartford Conn. 
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What th e Users Sau! 

about 

1APIPOIITH 

iwa THADC MARK mmmrnm 

The Liquid Chemical Dust- oofer and Wear* 
proofer of Old and New Concrete Floors 

Continental Can Co Chicago HI write* 

Over 123 000 square fast of lapidoliaad conertta floors racotve wear 
dally such aa heavy tracks ©tc and we find them in excellent eon 
dittoes (On above as ti e fa c ti on wo treated over 100 000 squats flat at 
Jersey City plant) It 

Standard Oil (Indiana) Minneapolis, Mims, writes 

Lapldoltth has p roven very s atisf a ct ory but we have used Lapido 
Hth far the past flee years c on st an tly 

Chalmers Knitting Co Amsterdam N Y writes 

Ws sis plsassd to learn by agp — fam m that Lapsdoltth le all yon 


Ws an plsaasd i 

Saha lor It 1 


Ghnccdtr 

mpmSf Ota s^&smS** 

| mlUhmJi nr-raw-d-TSe-T* 

Stormtight 

tbe pf lsto tv e reef -Bt tag fcfstth tods 
ofworn — aew iwrib flevsa tabor mod 


Teem by agp — fam m that Lapsdoltth Is all yon 

Bethlehem Steel Co 
ROPUCT3 Lebanon Pa writes 

i The application of LapUkdkh 
etoo r plant la entirely satis 

Wajiahlabi- Ais yonr floors destine or wsar 
Q °g >1 .yg rta S inf? Phnh on LapidoUth— 
■■ standard far tan years 

MA Over 300 000 000 oquaiu fast of 

T* - . ^_ concrete floors have ban la 

SSiSpon pidolieed thus far 


LSONNEMUSOfabc. 

WIMNUIR leVTOBK 


S0NNEB0RN 


ud ama properly fa—tad to tut tbe 

tans le aor a ra ed frees view bat there si* stabs, 
eras far the nWoe cf fight. Seek gnlfe if 
well fleeIsw lit ere store efltatant thee e new 
snpl—tag atahe of Muring chum. Imsfattetfane ef 
fltob smite have wtdriy amKIstted dartht the peek 
fan yean Ifl—tmting lbs vapid a d vsm es e la 
VfSr la the degta* of noh a fatty re It la 
elee rind to have the etaar areae la eaah a port- 
the that duet cannot eerily settle upon thorn 
Attention to etao given to the deetaa of v—iflatad 
Salat se la order that they any not be d—to 
traps. The importance of duet-proof fixtures le 
apparent when It ta realised that the output of 
a Hchttac iastsltatloa ia aa averace facet*— 
may deeresae *» per oeat If aat otasaed far a 
fSw we ek s. 

Ten nan ago, If one Head la the country oat 
of reach ef riastrie oerviee as most farm e rs 
dM the aectyteae shut wee the only Is o la t ed 
nf*rrim T plant available During the put few 
years a number of oeuntry hone electric fighting 
plants hsve bees d eve l ope d Then generaXy 
toulet ef a pee assise us etoetri e generator 
end a stormy* battery These phati have been 
very widely is eta Bed during the past few years 
aad have reached b ey ond the frontier as far na 
Kodiak Island, Alaska What sheer a s I ssu e bee 
hreoph t to thoee lout winter nlgWtat 

The number ef outlets In tbe modern e ta etriesl 
hone has sroatly lsereaeed recently A few 
yean ago wall ewi tehee and too va n le a se outtsto 
were rare. Is feet, la any ton city today 
there is only about one base-board outlet per 
restdeaee oa the average Today the middle* 
etose home Is not pnamrty wired without IS to SO 
such outtau 

There is still a t endency among fixture naan- 
fse te r er s to nee un s h a d e d frosted tamps or atasi 
ware which ia Inm i Hl eto wU r dlffuetas Glare le 
tbe reeeh. end as the pubHo be come* acquainted 
with the finer th mss ia HtKttmr It dsnaade 
setdhwd Ught-soureee 

W th the advent of tbe mod em tunyetea taape 
it has human ponlhie to prodoee eeeurete erti 
dedal dmyHyht of ewfltalestly hlyfa efltaleacy to be 
prmettoeble. Of eourae scieoee hopes for the 
day to oona when day! mbt Quality will be pro- 
dueed directly by the I sht-eouroe, but tmtil that 
day arrives the modern eolor-mateblnp unite will 
do the work req ui red How aemurmte avtlflrial 
neon ssalipht and north ekyUpfat are available 
through the development of gtasi eotor-filten 
flash unite have been widely I n e t e ltad where se em 
veto eotoi^dleerfanisatloa Is nasemary Tbe puUte 
find* them la stares where mereh a n d to e sen be 
emunhied as to ootor without going to a door or 
window but the toyman Ittta reaUees that Lib¬ 
erty bonds are exam I nod under them that dyers 
depend upon them when drains mUUone of dollars 
worth of textiles that the artist paints under 
them that cigar* are sorted under them and 
that they are serving ia hundreds of other 
ways. 

Color is greduafly eeetlag Into He own in 
lighting as it has loop ago in other fields, hut 
owing to the tack of Ughtng artists It is not 
generally ue*d In tbe beet manner With the 
adveat of tbe gas.ADed tungsten tamp it le now 
poerfbto to obtain motored light of adeenato iutea- 
■ttlee however the tamp ootorlngs wheh were 
■attafaotory far the varuum tamp do net with- 
stand the beat ef the gae-tttad beta Only re- 
eeatfy have superitotal eokringe been developed 
for this purpose therefore various c ol ored media 
have been devised as aeie*enriw. Ordered ptaee 
plates and caps also mo tor ed g el atin e* are now 
being ueed in show windows to dbtafas colo r ed 
Ugbt Ia the farcer moving-picture tbeeters epee 
toeutar effeete of colored tight are to he emeu 
Meek sen be done by tbe lighting artist who 
underetonfle what might be tanned fag language 
ef motor 

Ootore have many pfayabotogtae! Indu e wees 
w hi c h earn he utlUaad A theater la the comcacr 
time eeeme eootor if fflemlneM by bias green 
light instead of ordinary fight Co n t eM y a 
warm tint each as that of the candle Asian m a k es 
ea In tartar more cheerful excep t In vary hot 
weather fa ta beginning to dawn upon ons ef 
light that fight le aa mr atac medium ef greet 
po t entia lity It oaa pr o du me a c ertain mood la n 
room which can he altered instantly by switches. 
This realisation le e v idence d la lunltagn homes, 
restaurants the at e rs , tanm wtadime and many 
other ptaee* by too many lgblSat etteeto wfatak 
are f ne ta fi sd 

It fa intercadmg to note that la many of the 
efahetata afgna of the great wfch* ways the lamps 
of taw wattag me are iwpftdlr be ing r ep ta ce rt bp 
farps ge» fitted tungsten famps* Hmy elgM 
whtah were designed fir 10-wgtt hongs now sen- 
tafa Tl-watt tamps. TMe ta srifanbe the* light ta 
gafatag to pmettse sven fa advert*** famhsta 
tar tadtantton of tha wfitaatag fntatUM In IghtaUp 
fa avafiahta than took of fafibg fafaptak 
Until recently taws eentahied «t heat tab weefr* 
and toeldeatal referenese to fighting Todeg em 
tafil states have sep arate medee peotafadnp to Sm 



etlfl remains the neeearifa ef an atom* log tab 
the part ef the pdbfle to proper uflttosltota ef 


msta 

! tata tore 

ahStagfl eh 




Llqmfjtef Coftl 

A T the Gbemtaal Oedgzum r eie ptfa held to 
fltavttwart the wefi bn ewn tetanleel nfat 
Dr THeditah Berghta goto an tob e w ettafa eea cta ta 
of an Important new p r o cess dsvfaed br Ufa and 
Me eseoefatee by means ef whtah II fa pceifale to 
tamfmusas cdjgvta oils eoatefaiag taegv pmrv 

sta afaeoet emniitataly fight ette urtthtnl the 
fnrmellnsi of coke 

The itsvelnpmcut of this traaafiarmattaw of heavy 
oHs Into fight ofle such as Icuelaa and gaaoBna 
h as been mo nel de rafl ocm ef the umat tata ta t ag t 

the premcot time fa thta eaoatay the fight ofle used 
far driving aeotore are piepsmd hr the >e neBta 
eras king prooe eaee* whtah aca baaed upon the fact 
that when the unde otta an heated at a Ugh tem¬ 
perature under tncreemed pressure the heavy oils 
break up Into light otta this setfaa bring is Soto' 
pcutlsd by the faewatlaa of eolse and gaseous by 
droeartoms. One of the best known of thm erae k 
tog prcMssss fa that farmutat ed by Burton This 
le suitable how e v er only far medium heavy oil* 
cepeotally far gas oil rinse to the came of very 
heavy rifa and of those rtah to ecghelt theca are 
se ri o u e losses ef gas and moke and atao bemuse 
the targe amount of moke fam ed totwdaeee tosh 
ideal difleuittae For these reaeqae the eeaektag 
proesse 1s not appUsabts to thoee oils whtah eon- 
tain tarot amounts of a sp ha l t though these earn 
stttute a targe part *1 the world • output 
The fusmaUoa of coke during the ereeking proe¬ 
ms ta due to the separation oat of hydrogen and 
of geese rtah to h y dro g en daring the press— ef 
heating Consequently many attempts have been 
made daring the last tow yaara to nurfome tala 
difficulty by the I ntr oducti on of hydrogen and 
naturally aatatytta methoda —ggestad thaaieelv— 
lea appropriate for thta purpose Wee* however 
It was found Imp rest ta a bfa to make am of eetal- 
yaera far the hydmtJou of taipare evade oO. It was 
na—e e nr y to devtae n epeotal m eth od of aeoom 
pltahing thta reacti o n. 

In l»li such a m e thod was d evised to the lab¬ 
oratory of Dr Bernina a method that la tor pre¬ 
venting the Impoverishment of fan rile to kydr*> 
gen during the creating prose— This ta eesnm 
pUshed br perfiuraUng the *r»efcbtg to the pree- 
en— of hydrogen under a high degree of pi—— 
WWh g eufitaiantiy Ugh ui—are and * enltahfa 
teeapeeatum it was found —etty poaetble to obtain 
the desired efleet wUhout the pmeeaea of eotal- 

Df Bergtue states peetthrely that this reaetioa tas 
base tound appfieebfa to the moat vartane kinds of 
olla. ott rsalduse and even to eoaL It fa this pria 
ripta upon whtah fa based the s warns rota l tasb- 
nloal press— known as the Bergtu prose— Thta 
presses can etao be adapted to sa— products as 
brown eoafl or Itgntto generator far The taac of 
material through the fanuatt — of gas ta trifling 
moreover by suitable alteration c In the duration 
of the r e action gr ee t er or smaller amounts as de- 
rired of banatoa and Pe tr ole um may be riilnleii 
Be—am of this adaMabifity of tho p—, the 
•red* ofi eon be Waken up at w|B Into light or 
ssodlam producta, aeseedtog to the dimead af tho 
market at any given time 
Dr Bergtoc go— stlB farther Ha riot— that by 
tan use of thta same method of —rotten the 
hydration and Hgoefaottan of minera l seal Is 
s o — fb la Be rt h riot Indeed, proved that eoal le 
reducible, by treating the eartxm with bydriodla 
—4 

Ba——a of the oepari—onta ——fa by Dr flergtoe 
and hfa eofiea go - with regard to tho pyodnotk— 
of tool too— o e fi o ta— and (ha reniltanI vtawe 
farm ed by the— am to the c h cm l — I —arc of eoaL 
toys— to the nndwlm th— mto tt m—op— 

M T -^hrik— p—B nrifl — e rfin n "waa^ S -w T 
e—d to the su m mer rillll m 4* potoqt *da 
apfdtad for on Augari tta ef ta— ysM-tt fa dm 
eeribed as ftdfafwi 

By hearing seal fa rim — Of hydngen 
under a pnenwo of 1M to fiM stoeo-bnto. the 
eenl —a be ahaoat egttrrir l-nwiini If tag 
pwfler i f ii fi tt iae ef o flo wttid i ho A wr>ki afafat 
fid P-cent of Mriraf oral JSSmU per 
sent af ask pan ha Nratat 

**p -5>wr Ujmim, to mm4 nw * 
—* to oitot to CWH • MMMtol MM «f 
mM to* ^ * to MMmM tom tot n* 
MMMwnU toM to •!* M IX to* to. 
■ >!»C to l—»lito»StotoMi to *MH toltC rmt 
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SUBSTANTIAL nuarafMtunag ooroo- 
ralloa vud capable man to eatabfish 
brunch and manage MlesmcQ $800 to 
m nsoesfiary will allow expense* to 
Baltimore aa explained Address, Seo- 
r«Uiy> 348 St Paul Place, Baltim o re, Md 
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Our Fonldhtrodi Pt m wity.—Aa American 
— feund to » Jnvm atom many Amortoon canned 
rood*, and was told th— w*rs w«U flked but 
that tt woui baprobobfe that tkey voold eontmot 
to rtoek thorn after European trad* routes baranu 
normal, stoot the eannrrs refused to pot the 
products to the wnsllar alee. Btsr can* that the 
Javanese demand. 

Aifcwrtekfs flptomtoe Jadu—The Science Mu- 
•eon, Booth KmsJnatoa haa juat acquired thr 
only known spo sb ne n of the original Arkwright 
spinning Ja*k, wMeh haa been to the Swain tom- 
Qy for 1M yearn It haa 48 spindles, and la 
—~ worked by hand with a S-tont wooden flywheel 
iB°Sl Arkwright, after attempting perpetual motion 
“** % i oomptoUd to 1788 a manhlne for eptonlag cotton 
— thread. 

I_Me* ae ! Pl e w Warn —In war-ridden Msxleo, 

22SS partkatiariy to the State of Morelos. hoc— 
■limited are Beared. The Government haa recently dJa- 
Heceele, pos—oed the t w enty -two landlords who practically 

__ o wned tee whole State, and has apportioned the 

■ land to email tracts to la b o r e r s. It Is a eo wou 

sight to ase men hamea—d to plows, and thair 
•Oorts to taereaaa the p r odss tlvlly of this fertile 
regi o n ara aald to be aiesHag with dsss rvrt 


ggy iM "P**,* that aank the AusflMa and 
h*er was driven ashore off Jutland* may he 


67% S 

for It Is eosivutekmt. 


CnmMtfm Net Varirirtubls to Faite~-Ybs Paris 
' Wyyw . to«i— down. Stouter 

to e ti to tte na to Hangary are thriving* hot Pariataaa 
•tout to the easte a m of the old shank. 

Tto S eSaa aa for Oe tfe te. T hese an not for 
tha benefit of those who find the nags tattoo ball 
ton email to hit they an floated over the flam 
to grids gotten salami liar with the souse. 

The Atomaabta Under Sepal r. By gomawnt 
onter the famous Alhambra, the anoet beautiful 
«aarie of old Moorish arehJtestur* la to be 
theroagWy restored, 

A Perm an ant World's Fair.—Paris plana to 
tomes neb a fair hi n ten-story baUdtag with a 
> » t o ry tower It Is to be a permanent eshlbUmti 
of the whole world’a Industries and their products 
■enatoe Pannes an fibewmai Senator Pmroee 
la putting a stage and motion picture outfit In 
hie Washington apartments. Us will giv* two 
■hows a week fur invited geests i the first will be 
George Arilss to ‘TMsraett " 

N m dn aas as Uses) While Traveling - The Oer- 
tfuui railway atonlnlstratton purposes to install 
b uri n — ofltose on trains, toslodtog fokUng tabtes 
and type w rit e r s. for tbs use of traveling men of 
stain. 

College Men's Earring Power.—What is tbs 
average toe—# of the soilage graduate ten yearn 
after tearing soUsgaT As Indicate by the Inconw 
tax imports of the 1011 slam of the University 
of Chicago It la 88.718 j the lowest income was 


TODAY. 


•fit WelW* Owtltee of Htor. 

fl. Dip Into to. K— ft fnr 
i owi h o m o. Ttegm pay 

*XpfavU^ SS*m yaw* 


Tea I mpa r ts fr— Tspes—In lilt Japan smt 
to America K.OM tons of teat to IttO. 86.000 
tone i aad In IMP dropped to 88,000 tons India 
and Java b l ack teas ae— largely to have sop- | 
planted Japan's on the American market and 
lttl la enpeeted to dimto es a further decrease of 
from 80 to 40 pm cent. 

Leahy T o rpid — la Oar Navy-—No. It Is not 
a defect in construction Each torpedo* carries 
as fuel two gallons of first-grade aieoboi, and it! 
waa found that m—h e rs of the craw were 
reUarinjt them of this "load. 1 " Offleera tew (te¬ 
dded that better ears must be kept of the key 
to the sellar 

Paris miB a Tart" CHy—-With nothing 
worthy the name of systematic traffic regulation 
Paris allows bar taxtoabs and ears to race wlhfly 
about, utterly regardless of pedse tr Un*. Iihllfil 
tbs nmnbsv of accidents waa 80 878 an average 
of 188 a day Paris evidently has no squlvateat 
for the term, "Safety first.” 

A New Use tor the Pirttees Ceefcsr.—The fire- 
tees soaker may often be used to advantage when 
setting bread sponge or dough to rise 8pongc 
reqriaes an even temperature of 80 to 78 degrees 
P, and dcugb fr— 80 to 84 degrees. Use the 
cooker tor this purpose In very hot or very cold 
weather determining Its temp m atur e with a ther- 


wKB^The Oldest Man 

Jufit part a skull, two mobu 
teeth and a thigh bone! Piecec 
,V together they made —what? Om 
1 vof the most perplexing myateriea in 
the study of human history. 

Were these the remains of 
^ If an ape-like man who lived 

500,000 years ago 7 

^ Scientists believe that they were; 

they call him the “Dawn Man,* 
and out of the record embedded 
in the rocks they have recon- 
atructed the conditions of his life. 
How he killed hu food and tore 
the raw flesh from the bones, how he married and fought and died! How little 
by httle he clawed and clubbed hu way up to mastery over the beasts. It is a 
fascinating, gripping story, but it is only one of a thousand stones that stir your 
blood in thu greatest book of modern times. 

Imagine a book that begins 10,000,000 or 100,000,000 years ago, imagine 
being carried down through the ages from one dramatic scene to another—as 
if you sat in a motion picture theatre and saw the whole drama of the human 
race displayed on the screen before you—imagine the thnll of such an experience 
and you have some conception of 

H. a WELLS' 

“Outline of History" 

Now Offered You At Onwlbirdths Original Price 

A hktory that goe, Wk 100,000,000 year,—that inm. nuui’a 
rode begi nn i n g , 500,000 year, ago——that follow, him down 
Shrongb the prehistoric age. to the Babylon of Ncbnchadnefr 
jpar, the Athens of Perfeltw, the Egypt of Ctepatra, the Aeln of 
Genghia KHan* the France of Napoleon* the England of Glad* 
•tone, the America of today, through the Great War and on 
into the future United States of the World—that gives ALL 
history as one story —that la Wells’. 

“The mas who fini-hea this volume will / rrc J n yon, own f or A week , do nrt 
be an educated man, however mmh, how- U y this page down until you hive made 


■ — ■ ■ . .„ ■ — ■ — —— A Psrwavi Step to Hmbgy^Tte now Horo- 

VvttSsiHsnlal mmJi Usailak Wavls hdsl Isatttris of AsMrisa psstosted Its pten> 

w fQKm In a ountor tpcs bsM hi Ntw York. With tbs so- 
>to l Wii WriiiV to'to te. ep srath m of tbs Notiowi) Ns—rsb Ooonefl tbs 

UTteSSk^&^TaSMhElte Iustttiita boss* to pr o m o te tbs sslsaos of time- 

■. aa»^3a-«~ n—r'ssa; 

iHVENyoK. ~ tt-rtassrjruras 

fehMlSraritt8Me fimWAfirirt Mis Str Sattepal ortantmtkm an p arso ns interested to tbs 
BS tS^ art* Msrtteafirtsrs wO bs hi Wasktoatcn. suri 
l ^ttaJgMMBPgssMSBS hranshm wtt bs wtelifishid to all hapovtaiit 


ftXXUaa tori tor Mow York Uatosrstte Is owed with 
tbfc Dlvtetea of Orisrinl O o mmsrss and Potttiss. 
m+m Waste whisk wtt tsata Us puptfs to Easte rn ways and 
soak to fisvstos an toriasttls to ss btoatiw i ri tbs 
Si tSVSS ***** Md tha tastes* sum. Thh wtt pat 
BriSSlfriS d tt# sacrist of ear n ai ter satorp ri — tee 
B tamptaB ' to ifite p astesfia af wrick ear snatosi s—- 
8 mSTSTE assreteitotaftete lpva teur avattad ti—p j vii . 


frpfy fiufilUea sauft sseteafis ad ’ 

as }g^fS pSr^ 


ai Aria ta * 


“The man who finiahea this volume will 
be an educated man, however mu<h, how¬ 
ever Utile he knew when he started."— 
Baltimore Evening Sun, 

There you have it in a sen tenor- the rea¬ 
son why 250,000 mm and women have paid 
•1050 for Weils' Outline and felt fhy were 
getting It cheap. The Outline is more than 
a history—it la an education—the orderly 
knowledge of human progress which men 
go to college four yean to get—and often 
come away without 

Voluntarily WfcUa has slashed hts royalties 
85% and entered into a contract with the 
Review or Reviews by which one edition of 
the Outline can he offered to Americans— 
to you—at a fraction of the former price. 

Think of if—the original plates and Mut¬ 
tra lions; but revised by Wells himself and 
printed in one handy volume instead of two. 

This means we must get quantity priors 
on printing and paper, but It meant, most 
important of all that we 

Mutt Know How Many to Print 

Shall the edition he 50000? Or 10&000T 
Or 500100? We must know now 

Aa the New Republic indy says n Tk* 
OutUna is too big im for pubUshert 
srn0iioti$M m Without superlatives, there¬ 
fore, left us say vary earnestly II you want 
the op per tnni ty of esaarining WeDr Outline 

bfkwrilavhwiC*, MM* fog AT/ 


lay this page down until you have made 
your reservation by clipping the ooupon./ 

And The Ravkw af Reviewi Tss / 

fir net fen to toteri 4 State mi / 


Where Wells' story leaves off, ^' , UM , 
the Review of Renews takes up / “SiF*** 
the record of human achieve-/ B . , 

menL His is the bfetonr of/ *JV**L* 
the past, the Review of Re-. 
views records and inter cJTLrig 
preta for you the story / 
of today It ia fitting / »• e» «p- 

that thr two should / preset «hara«s 
he joined together, , * yen. Walls' 

and only by join OutOae of History to 
ing them eye we f **•* tetert nvted sdU 
make the re- r ^ •* spa** prim 
markable of / ff 09JO Also sntsr uqr 
far detailed / to tea Ravmw 

on the /^Rmitws far onsritt ju*,, 

Batman / ®k POter pj——84, 


Coupon -- --— 

below. / 1 *rfB titter send m tOe ta « 

/ day. and 11 a month tbsrsafter 
/ tor 7 months, or I wifl iriurn the 
/ Hlstery within a wrsk and 

/ sand you lie for the first cup? of tka 
/ maaaatos dcUvarrit and oanecl Uric 
order, (For tbs mors luxurious batter 
' ktedbur, add a mors p ay me n ts.) 

/ # 

ADDRESS 

f OCCUPATION . * 

ter fitt mm* mttm ontoe* oom* oniy mo go 
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SCIENTIFIC AjpSKtGAlf 





Keep the Man Going Who 
Keeps Industry Going 

C What ml a id d* maddna, heafah m id ihe worker 
Tw effi cien c y of bwh li t ss* ntial to good bunnem 
C An average ofof productivity would be 
added 10 dm Idle of every individual who reache* d» 
am of 17 tfiher* were no fete! case* of tuberculosis. 

The e conomic lots to America due to tobercutont tt 
more d*n $900 0*0 000 annually 
([hi*your respectability to combat ties human and 
economic wane. 

4], Do u w th Chr ureas Seals. 


Christmas 


ystr 

Seamnphristmas 

The National State and Local TuberculoeU 
Associations of the United Sutar 


Mail 



OEA R S 

AU IIOMuU 



LEAKN WATCHVMK 2SUSS 


A fine toed* som re e adl ga emd salary aad yo r 
m services always tadareaiul or yeeeao 
jA man n Purene ss foe yoor— tr at 

~0K& 


BftAKIT PO U T U T l 


U N I S O L 

(Rtc U d PatOff) 

Da ly b owing down and tto proper on of UNUtOL 
gradually re mo roe boiler soale prove U arak Iona*' 
in itr pe a d prereale com* a mod p U a and 
remuvaa croAM Cr m steam hotlin 

PmmpkUt #a rsfuesf ifeasy tact famwitee 
UM SOL MPG CO Jm Chy N J 


Ice Making and Refrigerating 
Machinery ’ 
Cortes & Poppet Valve Engines 


MStu *#n t spM revaeef 
m ,w r v n ™ MTQ.CO 


tt* 


■II i a ^mmm i ■ ae—an^r^^aim 

ay thmlte pkujoftnldibrf end <fet the deer tones end 
/—— Mridhneu flat I 


BRUSHES 

Sewecial^cnevdikMflfiUDnfiicliitm of Pkooi 
Jen LWTm I. ABIUW CO^Ieiteejl.SX 

lwe*1M»eariat»w< AmirtiWi 



T w O Boston hotels that have contributed greatly 
x to the traditional dletuaboa of the Bank Bay 


tw LENOX 


tvoBRUNSWICK 


( Cm ltons d /ryto 
•f pMn ef 


id*) 


tom >M WB tofW * 
Ml hstancssfcr 4 


varies* pieces ef apparatus Ir rl u l by 
vssttgettirs (Batons Jrim Partin, 
ttaia Count da Ti immMs M e redes _ _ . . 

We 1mm also drettsated tbeaaaaretas ef Jit WO- 
Haas fleookse aad iosh of Dr Hare's We bate 
Dr Abate Amev Ward «M an re*—Hr rerie- 
tare the pressure of the human wOl Wo have 
several dortsss tar tertlag unsos 
aeUou on the part at the sub je c t. We have 
ordinary atertrisal and payebabgkal appa 
settable tor aeneml tabcretety week. We have a 
dtataphone to which we have attached aa amptt* 
tying apparatus, so that s ounds whtsh 
tag a tamos or In a haunted hot 
seeded ul ossnltsl We have 
hr mui of whleh wo 


hi 1M. Haw wo rn * for. 

I f 1 HIM a ehahr whdto 
' Ant pf hid 

gwmwtMigiii »r 

A iMndW) re** to an AW_, 

tar gate aad then Isas ef wuWh* ’ 
served. Xa aw hfttag teste bdwevre, ag ad 


by Mr W Whatsty Smith. Ws have vartoue te- 
arfanus arreeas which are said to glow with In¬ 
creased brUUancy la the presence of aa added m 
irgy or an Astral body Wo have a dsttcote 
dsgrtal appaiutus destined to test the vital ra¬ 
diation from the Anger-tips, We have aa ska- 
tries Wy seatreNsd apparatus whish will at ones 
tadtaate any added or sub t rac te d stastris energy 
iIBwt hi the mediums body or la the body of any 
ladiTileal msmhor of the strata Ws also have eon- 
■trwstsd an sl se tr loal devise which wtt malt an 
audible sound when any body a ppr o aches tt. so 
that. If no pfcyw rel body Is In the Im a mdta to prtm- 
lmity of the apparatus aad tt e mit s tts 


that i 

fids body Is approach tut tt. 

It Is my he*# that ws may be enabled the 
isestnt winter to undertake so 
the human aura by nee of 


la wstahlna and photographing the body at the 
moment of death and hi remedies radiations 
emitted bp twins and possibly by dead bodies If 


reHhiw m snt is re riftstent T lures that we 
also bewnabkd to construct and teat out the stab- 
oretc apparatus devised by Pre Matla and Eaal- 
tatrff van Edit, of Roftend and also to dupBcate 
Dr GnwewaM ■ Ingenious apparatus. 

It is my bettsf that mush may bo salnsd by at¬ 
tempt* to du p hso fs by arttAetal means certain 
aplrittetls and psynhlml 
nmenir to 



pbyatenl or sh 
All advance la ssisnoo la mads by dovtaa P tns the 
unknown Into the known and showing thrir poe- 
Ab c on asetioaa It la the same bore In tt- 
tmpthu to dupHeuto certain psyehU phenome n a 
wo may at beat dta oov o r somo uootol analogioe 
which may guide further favcsUgntkm A num¬ 
ber of sxierimenta along this ttne are nasee or 
lorn definitely formeteted and will prumnmhfcr bo 
made as opportunity ariose Of them tt Is 'per- 
taps not In order to apeak here One experiment 
I must mention In some detail, however bssa e ss tt 
bee actually been performed, It should of 
bo repented many times by many other tat 
tore nevertheless the results obtained In ot 
perf o rmance are s of te l e ntl y eoriime and tt 
provoking to dses rv st at an reit . 

Ws all know of the old lifting tins. In whkh 
tour persona Uft a fifth seated ha ehair bp 
pterins their Angers under tb 
of the seated p el- s o u A1 tour 
Itfttas bend forward ssvurel times. In 
labeling and whaling deeply toge th er Tbs person 
sauted In the ehair also Inhales and exhales at the 
same time On tbs fifth count (say) afl five per¬ 
sons hold their breath tbs Angers of the tour 
h flora are rapidly Inserted under tbs arms and 
legs of the mated s dhjast. and tbs 1ft is rendu 
It la a fast which practically every sue wtH attest, 
that, under these rireumstances the person lifted 
•eems to loos weight A heavy man whom tt Is 
found bnpoaribk to Uft at first wOl be lifted wtth 
apparent seat upon the fitters tour Angers, after 
the breathing and ben din g sem ise s have best* 
taken rhnt is the eubisattve Imprestaou of the 
hflare The qusotiou of course ta Is three 
any bwa of weight, or Is this 


Although this teat baa here tried by sonny there- 
mads of persons It Is carious that no one over 
m*s*s to here thought * putting the sutler to 
the teat by trying tt upon ragtstartag osetae 


„ In evhtanas This test we under t ook On the 
afternoon of July SI lttl we triad tale export- 
most a number of times upon the p l atf o rm at 
one of the large self registering seeks sf Nta 
pound eepaetty This seek had hasp e^eetaSy 
adjusted wtth the gre ate s t o tf s ttt atis tor our test, 
and tts aerarmey wee sh u sh ed e^ b eto re and after 


went Hr 

_of our k b or mtorr Hr During 1 

jnree Mr Abort Teyner of the Toledo I 
&*pn*y| and my ssif The subjeta Hftel 
Mtes Kay MaeCantasnd The reader of the wutahta 
^eeordsd during the various Wta was Mr w f 
Mnhaken an ngtaeer of the etulm s nre g W 
A shnly was placed In the ce n ter of the water¬ 
ing pktftam Upon this the s ubj ec t to be m4 




asthoeebjestwsMhtad^mat eeata d srehk ttm 
ta the air I have ab tb es ri te ottar pe to ttme 
ohesrvutiaM, whkh t ceaaot Mte dkptata I 


freak la the taws of w ssha nl ss wee rremrestale 
tar the restate we obtained It k at at create 

of weight 
of tbslftaa. 

tated tt. We dsstre net retr to etedy 
(though we should of s nsre s be gNta gtad te a 
three tt avaUahkl) tart eke te dus Mstes am 

aad te s e a data varied i 
> su bj ects ta hyp no sis, she 
aad states. It 1a ear hope that we BMW ti 
way be enabled to dlmerer some testa sf i 




■how the Tstelfares. taooM ttuy 
these 

stood. The 
would be to i 



upon whkh nmay i 
may be ta fast, the voUsta of atiad ttsstt U ta 
hardly neesareiy to say that this deanery tti 
made would eoustttute one of the »oet 
mental *nd important ml tor rtashlng 

This JESS** snmprkse aa sbtaieta. made by 
the e dtt s w of parts of my address b ef ore the ta* 
cent Intereettoata Ooagrem of ft ys hl i Beseateh ta 


Salt Enough to Bur Load Os* sad 
One-half Mika Deep 

T UX BOHal tovrii, Y.mttaaKrftti 
•swth tart If %• salt have Wot Me aaveer 
wherewith shall It be mttedf Ag uw ttvtay spmb 
tag can he s u ce cmf etty answered by the sea If the 
waters win only yield thtar eo a tea U . The oesaa 
contains enough emsnalng material to tores a 
bteek of salt measuring 4 MO MO enbte mtks. 

More graphically exp recced pe r haps, ta the 
measurement whkh indicates that there b eutt- 
ckaft satt ta the vest Mte of waters to form a 


sf the United Mates herring 
Al a ska, Or expre ss in g the v n h wi s of mltu* art 
ter present ta the am ta a third tom, oat per 
sent of the seasoning contents of the ocean would 
envelop the dry bads of the uahruns to a depth 
of toO ftat 

three are the figures of the OeologkBl Survey of 
of the Interior aad 


tom the etetistktaa of thta i 
Hie busteem tavtaree the fata* 
sp ec Hu g on Urine* pertain! 
whether tt he salt or gold He Brea, emcee, aad 


By the saa 

eons that each pot e en ta the United Mates was 


at sash 

vldual pariaktag of am ml amo u nt of esaso_ 

ta hker her tood. The predoetioa at soft Is IMt 
levee «M»1B short teas vetoed at MMIlH 
Net all sett ta tor table use, howev er tor tbsre are 
a variety ef wreps ef imimtar the pndwt 
Pressr v ta g Meat, earing Ash, hUhn, dataytag srn 
frigemttng making gteas ou pottery eagnmltog 
mktav pMto aM mktug live sto eh , D g $ SL 
Wtatarot ^ 

Power Gbb fooin Sow Bf 

yqPIT tokhufto et 



tt ta : 

.. 

nary surtiou gph i MastadtagMAto grtHAgti 
■ taita s pbi i and ettisr Paris. The engine ta ea- 
pebk sf gtvtag 14 hrehs-horedpewar gt Ml vm 
tottane per mtoMe wtth tom gee Wring g heat 
vutaeof Mi to HP BrttUh thermal walta pgf edhte 
tool, H teete made wtth sewage ate. torn Bftfto 
Q hetesgowm mdv ta i aS burs here dtal$4 

Mrtsmae hRhsssi ad ilimassireilm Ato 

LiS m A w. jg g WGkre, 
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When you want traction, 
use Caterpillars 

The total weight of the pulled load in the 
picture above is 26 tons. The same truck— 
a 4-ton Fageol owned by the G. W. Thomas 
Drayage and Rigging Company of San Fran¬ 
cisco—has pulled a load of 60 tons. 

This performance speaks for itself as to 
the traction afforded by a set of Caterpillar 
tires. No matter how powerful a truck may 
be, the tires have got to do their part or the 
load won’t move. 

& 

If you want dependable traction as well 
as dependable mileage, equip your truck 
with Kelly Caterpillars. 

Made in fixes suitable for trucks of every type and weight 

i 

KELLY-SPRINGFIELD TIRE CO. 

GENERAL SALES DEPARTMENT 1710 BROADWAY, NEW YORK 
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Promises—Made, Fulfilled, and to Come 


Yoi have now come with a* to 
the fonrth tone of the Scientific 
American in the new monthly form, 
end yon here been through the 
strenaotu publishing days when 
two distinct periodicals ■ Scientific 
American and Scientific American 
Monthly - h ad to be discontinued 
at one and the same time with the 
preparation of this new and greater 
magazine. In the days of transi¬ 
tion we gare promise of asany new 
improvements, that the bettering of 
yovr Scientific American hod only 
been begun. 


One of the promises made at the 
Inception of this new Journal was 
the almost total freedom from 
"Continued on Page —” and so we 
have eliminated almost entirely the 
turning from page to page to com¬ 
plete an article. Besides the irk¬ 
someness of constant "turn-overs" 
this new feature makes Scientific 
American more valuable to the vast 
host of readers who use the articles 
In its columns for clipping and ref¬ 
erence work. 


As the November, December and 
January issues have come and gone, 
improvements have followed on im¬ 
provements, the new stride of the 
monthly allowing far greater edi¬ 
torial opportunities. In step with 
these opportunities, the Scientific 
American has incorporated impor¬ 
tant wr iters on its already very com¬ 
prehensive list of corresponding 
editors. Men of recognised author¬ 
ity in their fields, their articles lend 
greater scope to the reading — 
among the new Corresponding Edi¬ 
tors are such men as Edward C 


Spaulding, Ph D , LL.D., Princeton 
University; Samuel J. Record, 
Professor of Forest Products, Yale 
University; Saul Dushman, Ph«D H 
G. E. Research Laboratory; Leon A* 
Hausman, Ph.D , Cornell; M. Luck- 
tosh, Director of Applied Science, 
Neta Research Laboratories; W. A. 
Morrill, Ph.D , New York Botanical 
Garden. 


Science has token us today to the 
farthermost corners of the globe 
The Scientific American editors 
have long since stopped to think in 
terms of New York, Chicago, San 
Francisco and other American 
cities. Today they are thinking in 
terms of Peking, Pctrograd, Paris, 
Cape Town, Calcutta, Vienna, Syd¬ 
ney, Buenos Aires, and so on. To 
that end wc have secured corre¬ 
spondents in various parts of the 
world, supplementing the hundreds 
of foreign periodicals which come 
to us monthly for abstracting 


There Is no greater hobby these 
days than Radio. Over 300,000 
radio amateurs in this country give 
ample proof of this, and it Is our 
purpose therefore to keep close 
watch on all radio developments, 
and to report current achievements 
of broad interest to this great group 
of radio enthusiasts. It is In keep¬ 
ing with the scientific spirit of this 
great Journal to foster the develop¬ 
ments In the many fields of science 
—a policy that has been followed 
fpr 77 long years. 


For future days there is a great 
mission for the Scientific American* 


and that is to blase the trail in new 
sciences. Fearlessly, yet cautiously, 
it has Investigated unknown realms 
of science heretofore left to others 
to explore and develop The psy¬ 
chic science is one of these, and 
during the moiyhi to come we in¬ 
tend to present the leading opinions 
of the world on this fascinating side 
of science. 


lor the expert and the man who 
puts the columns of Scientific 
American into daily application, the 
various departments will offer 
boundless information in tabloid 
form. Large numbers ol domestic 
and foreign periodicals, govern¬ 
ment reports, papers of scientific 
societies, engineering reports; all 
submit to the boiling down process 
for the reader's assistance 


The year 1922 is certain to be 
rich in technical achievements. Re¬ 
covering from the major effects of 
the Yk orld M ar, all nations are now 
getting down to hard work. This 
laying aside of the frock coat and 
donning the overalls must have a 
far-reaching effect Scientific re¬ 
search turns from destroying life to 
making this world a better, more 
efficient and happier place to live 
m. And in proportion, the work of 
SrientiySr American has become all 
the greater—all the more impor¬ 
tant 


Today, and throughout 1922, 
you cannot afford to be without the 
Scientific American for guidance, 
information and keeping abreast 
of the beat achievements of man 


READER OF SCIENTIFIC AMERICAN IS TO BE THOROUGHLY AND ACCURATELY INFORMED 


SCIENTIFIC AMERICAN PUBLISHING CO 

Maa* 4 k Co^ SSI Broadway, Haw York City 

Fleam art«r my Mhecrfpden to the new monthly “Scientific American" ffir i yttr, for which I enciov $ 4.00 
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/*7/V vedwctto* on Write OulfcM of 

&/<*) 

mtt a «Mtii ftot mu grow eo*qr 
dipping th« coipm now i»4yl 


flood of the 
Biblical story? * \ 

Tbt moat terrific ca astropl • of anc ent limes oceurre 1 twriv* thousand years ego 

There wu no Mediterranean See thefi only a rich end fertile valley Ailed w fh men an I 
women whose I fe seemed easy and secure 

On# day with ut warn ng, the water came The Atlantic Ocean bunt a walls and 
swept into the valley engulfing the tribes Torrents of rain from the netting ce of the 
North swelled tbs nundat on Terror stricfcfcn men and worna fled to higher ground but 
the water followed fester and where the peaceful valley had been there was a blaak, silent sot 
and nothing mote 

Did any fugitives mane ih s wholesale deetruct on? Were their memories of those awful 
days Interwoven with the legends of the u bes to which they fled Was It from this that 
humanity ga ned It* story of Uie flood whkl Is a part of the sacred literature of so many lands* 

The Intmaating thing about M 0 Walla and reading Alt that w« read in school all 

Outline of History la that t makes every that we read in fag t ve books ell tl e event* 


The Interesting thing about H 0 Walla 
Outline of History la that t make* every 
Ming you have ever read before more inter 
wring and valuable to you Into that mas¬ 
ter story ho has woven off the fragments of 
knowledge which we busy modern folks have 
picked tap here and there n our education 


In the day s news—these find their place and 
relationship In tl e peat story of humanity • 
progress told by the greatest modern story 
teller 


H. G. WELLS’ 
“Outline of History” 

Now Offered You at One-Thtrd the Original Pnca 


Perhaps you think the Roman Empire 
existed Song ami—perhaps you think of the 
•W Crest and Roman riviUmuon as “Ancient 

"lev Ut of it Compared with the many 

centuries of Wo that Wells tells about these 
empires flourished only yesterday Wells be* 
gh» at the real beglnn eg and down through 
the cafttftriea he earns yon, u pse tt ing 
fairy stories that you have beard all your life 
—imaging yon often startling you In almost 
every Chapter but entertaining you on every 
page as yon have never imagined that you 
could be entertained by history This Is 
Walk and we offer Urn to you now at 

A B*r«*ia Yon Wft Nmr G*t 


**Tho man ufla Jbtlahea this oolmvi# 
ftmaeoor Ratio ho hnesa isJbm ho slnrlod^ 


—Baltimore fcvosteg Bum 

There you have It in a sentence—the re as on 
why 350000 men and women have paid 
tl&SO for Wells Outline and foh they were 
getting it cheap The Outline k more than a 
Ustory—it is an education—tbs orderly know 
ledge of human progress which men go to 
college four years to get—and ftm soma 
•way without 

Voluntarily Walla has slat!ad hs royalties 
05% and en te red nto a oontraot with the 
Rev ew of Renews by wldoh a new e dit ion 
of the Outline can he offered to Americans-' 
to you—ut wetUri the former prtto. 

TUnk of ft—the omilll plates and illus¬ 
trations bat revised by Writs himsdf and 
pnatad In one handy thn paper vohune 
Instead of two Nothing orntted better than 
*j£to enghuri^beeause it has been mprovsd by 


•and in your coupon at oaeo. Thu preadas/ ror moi onafl mtth ardor opnri 1 


art ruining the books are streaming In from 
thobndery But we can make only om edi 
1 on. We must know now how mony to pr m 
Wo cannot supply those who oome too late 
As the New RapuhUc truly says The 
Outline is too big even for publishers 
superlatives. W tbout superlatives there¬ 
fore let us say very earnestly If you went 
the opportunity of examtmng Wells Outline 
free In your own homo for g wee k da not 
lay this page dawn until yon hone made 
year res ermtiaa by chpping the coupon 

Aai TW Inliv W Inim Tm / 

hSMtaliM^WhaalUA / 

Where Wells story leaves off / 
ths Review of Reviews takes up / 

the record of human achieve- / _ 

mm a* fa a, hkmr of 

the pM tfc, IMm <»/ 

views records find fntar- / 

preta for you the story / ^ 

of today It la fittflg / *md me m up. 

that tha two should / 

OuSm^Hiirto 

and only by join / m tonal nvM rib- 

"jSviw.'aaftai 

e«ttpo» far I Mttk or t wM Mm tk* 
/ Wok Motor? wttUa • wo* tm* 
/ — «* »„*-,*«-*.f *o 

/ Ufa tor'Si'lMiS'MMS? 
y Mil rill wnniMM 

/ KAMI 

/ ooswahoii 


how sum psm w. 

HEMtJFORP FOOLED? 

Are they tagion-~or has their ftrfthjri him as a 
great Amencan Genius been justified? 

THE FORUM 

Edited by George Henry Payne 

America’s Most Briffiant 
v Magazine 


In its February, 1933, issue contains startling 
revelations concerning the Middle Western 
automobile manufacturer and his recent pur¬ 
chase of a railroad. 

The February issue, among its wen balanced 
array of articles by world authorities on art, 
economics, science, literature and politics, will 
also contain 

“Can An Animal's Intelligence Equal Man's?" 
by M da MolostwoR distinguished Russian 
naturalist and Member of the Petr o grad Academy 
of Science 

Recent contributors to THE FORUM include. 
Viscount Haldane, Prince Bibesco, Dr George 
M Vincent, Havelock Elba, Georg Brands*, 
Lady Astor, Otto H Kahn, Count Tolstoy, 
Maunce Hewlett, George’W Wjckersham, and 
others of equal importance. 

Our tnal subscription offer will bring you tour 
issues of THE FORUM for $1<*X But when 
you have oome to know THE FORUM, fotir’ 
months will not satisfy yc$i—-you will w*nt it 
through the years. It la the greatestintalieeturi 
magazine of th* day 

Regrisr Ywb 9ahoktoi Hu* Rift 

if- * ¥ 

The Foram riifiTtrhtnf fntittmtrr ’ 

MAIM) krnlSfStT. t 

< r f{* Yu . M 




ttlA&Mtt toMredftof thousands of pairs 
1 of critical «j^ t«oM op by trained 
ap4 analytical mlnda, »olftf over your 
y«Ck ntoftth by month y«t that to pre- 
*W/ 4hr atyaitoaea Frankly we do not 
know of » mors aritical awtianee than 
oaf readers, and we in gM, wft pr<m<l 
to to the pcmyo f of practical tofbnaa 
ticn to that m7 attdlwica* even though It, 
does mean «m occasional nwd of erlti 
drift wto ft* editorial gear gats out of 
merit Hum we recently made ft rath* 
ift X O rt ftft ftto cbofoy of wofdft la doertblng 
a fclgb-ftottofft electrical wp orlm mt Ho 
scarier wot that toeut to too hand* of oar 
readers than w» neetvd httir after tot 
ton printing out too a wkw ardne ss of our 
rietauwnt Oor meaning we* dear to he 
our* but ear readers —n—tod bow ft* 
Mm add totally Inaccurate meaning 
ftoold bo road into oar statement Wen 
wft bad tb« stating of a battleship and 
m confounded too bow with too stem 
Agate too critic* cot tony And no it 
Km Stilt ttet to precisely u it abould 
bn tor if tb« Sccnmnc imiuw to not 
keyed op to to* highest posrible standard 
of accuracy at att time* it most neoda 
teas much of lt« value. 

B Y too way w« ftftid at toa bagtanteg of 
toft forsgoing note that teanl ban 
deed thousand pain of critical eyaa went 
over oar work month by month Thla 
brings another thought to mind and tail* 
tpt ftk explanation While cur circulation 
to actually In toe neighborhood of 100000 
(tiptoe per month each copy to read by a 
number of parson* Just bow many wc do 
not know So toe total agitator of readers 
la far In sxesss of 100000 It mast be at 
least half a million librarians win Ml 
yon that there to more call for toe 9cne* 
nm Akibcai than for thy other pe¬ 
riodical. We know of a wealthy farmer 
down Booth* Who aabaciibt* tor tola Jour 
aal After ha gem through reading It ha 
malto It to a relative up Worth who reads 
It In tam and paaaea It on to hi* father 
The father* when be to through with it 
peseta it on to another friend and from 
that frtM the dogeared paper consider 
ably (ha worpe from each wear finds its 
way to a hospital* there to be read by 
atony aota panama tittle Wonder that 
toe htunortitto member of oar etafjr after 
bearing atom* toto case, suggested that we 
print the tnagaatoe with perishable Ink* 
Which weald be vtoibto only tong enough 
fbr one feeder to get through It' 

T tifa topic of the hour to radio Over* 
night, a nation wide fating** to radio 
haa Com* into brink hacagaa ft toe estab- 
tiptolnr Of ssveral radio totopbooe broad* 
casting stations to tartoos parts of toe 
Ctomttr Only a few weeks ago oneofritr 
members was tovitad to datives a talk on 
aapatotty radio at the brotdcftgtiat station 
to Newark W J this he di&and be was 
bawd by an unnumbered fradttea m 
thousand* of square mltoa. One amatoar 
toeatod to Otiaton Iow% wrote to Hating 
to* be tod enjoyed amt* *»d of that 
k distance of S006 atftos 
topd yo«! Tbe writer of these itoas atoo 
wgp^tohearJdsfiw^wamWaati^ 
m ha took hot*Jrtto him that aes niag a 
godWtt* of batopHtoi tori- 


_ Ml to on ft WM the worthy 

4 m ’^*^££3$ 

, **# te ««•, 4*» 

...,.#to i* m 
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nos umplotely lust Rut then the writer 
rtraraibered the mlghbor s Ford and the 
storage battery contained therein. Once 
the storage battery ana Installed exert 
lent results are obtained. Tbe tall end 
of the talk w is readily picked up—clear 
and I ud iver a distance of some fifty 
mtks with high hUla intervmlng then 
came the news of the day musical selec¬ 
tions stock reports rflklal time signalii 
etc So enthused hu*e wc become over 
thla radio Idea that we are preparing a 
long and exj licit article f r the March 
Issue, telling all Ah lit these broadcasting 
stations where thev are located what 
kind of equii ment to necessary at various 
distances awaj to intercept the m essages 
and music and how to Install said equip- 
loent * urtliemiore we are prepared to 
onsaer all inquiries on this subject 

W B ha\e been crltlrired for the ah 
sence of tbe human element from 
our paged With the reservation that the 
human element U hidden in every ptecd 
of machinery if we but search for It with 
the thought In mind of what the use of 
the new ai \ aratus means to men we can 
plead guilty to this Indictment It Is a 
fact that r ur field Involves tilings rather 
than peoph and that It Is seldom that 
actual personalities are in their place In 
our column*, Oct urimally there to an tx 
ceptfon h wover Such was Ute lullson 
story In our first n t nthly Issue which 
was distinctly scientific while permeated 
throughout nith Mr Edison a personality 
Such ai,nln i* tlw st >ry which Mr Collins 
tells us of Mr Wotd in tbe present Issue 
—« tale «f u u nderful new machine 
which «ou!d hi>c toiled temp*rarity at 
hvwt If it had been Introduced strictly 
n its mcrlto and without the ptrsonsllty 
f the man behind It to push it through 

T IIH fuel problem Is always with us, 
S metlricA Its discussion takes the 
f< nn *f a prop* ml to *a\e fuel by siibsti* 
tutlng tie water pi wer murcea which are 
lined w 1th ut being used up Sometimes It 
linn I di with the measures which are 
quietly taking shape behind the scenes to 
enable us to go i n driving our automobiles 
after we have exhausted the underground 
at res of 11 iuid petroleum Sometimes It 
luma nlMut the Issue of fuel for steam 
Thla month the fuel rrOblem to with us 
in ci zuddentble detail Mr gkerrett cat 
1 gi nr row urves in fuels of all descrlp- 
tl us Mr Hacy tells us what we may 
n am nubly t M>ect from the lower members 
f the coul family whUh have not here* 
t f re been called upin to aupport their 
fair share of our Industrial establishment 
And Mr Dachnowskt puts before us the 
need of examining with the utmost care 
and the utmost system even possibility 
however crude the raw material with 
which It may be concerned 

T HF editors have rather got In the way 
of lot king forward to tbe receipt of a 
bulky package bearing tbe Ithaca post 
mark nnd containing a manuscript and 
a collection if picture* setting forth Dr 
Ha Usmans latest doings Hto work pos 
senses a rare combination of immediate 
practical value Interest alike to the Lye 
and the mind and susceptibility of being 
described to rich detail without ember 
ramment to the reader of average attain 
meats. We hope that tbe people who buy 
the 8onrvnnc Akusto am are as well 
pleased with what Dr Bauman tells 
them In this and other Issues and with 
tbe way In which be tells It aa art those 
of us who make the paper 
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The Deep Groove Radial Bearing 
as a Heavy Thrust Carrier 


W HEREVER radial and thrust loads 
are carried in combination the deep 
groove bearing is the logical as-well as the 
practical choice The exaggerated view 
above ehowa how euch combined loads are 
t ra nsmit t ed. 

The thrust capacity of the deep groove bear 
mg is at least as high as its radial capacity 
and lor average speeds may e x c eed the 
radial rating of the bearing Moreover the 
deep groove bearing is a reversible thrust 
carrier—it will succeeafuUy operate when 
mounted either way 

The deep groove bearing is especially adapt 


able to l oca ti ons where the radial and thrust 
componen t s are subject to continual varia 
none. All parts of the bearings are designed 
to withstand t h ese varying con diti ons. TMa 
meant adequate bearing service and cones 
quemly increased life for your machine. 

The deep groove bearing is a product of The 
Han Bright Mfg Co. and is s p onaored by 
the BKF Indus tri es/Inc, Its m a nuf acture 
e mb odies all the romuts cars, praaamn and 
quality for which tha mark BKP stands. 
The world wide experience of this oraani- 
ist ic n is put at your disposal free @fi any 
obUfetion on your part. 


THE HESS-BRIGHT MANUFACTURING CO. 

Sepemaed by BKP INDUSTRIES, Dm IS Broadway New Yerk CHy 
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scramnc ajHhhcak 

America’s Fuel Resoupoe* 

flttt We Have and Ho# W* Axe tjrfng Tbou 

By Robert <!l Skerrett 

JVU amf meant in fuel far teas to tboae primitive ton* per person that \enr The- latest figur e s howoref, ohd aiphlll to nit tehy let tit mhktiMf etoMtir Ito 
v wim tmwe J in superstitious ntmei to show that we are taking not of <!tfr mtaee each twelve- reraasfotf taroofifc ppofi repr cool fitefe ti re lfo e beftofi 

iln than it doe* now to u civilised world which taken month an average of 6MpXWQ,Q0Qf tone of co*k both urakt^ advanced ladkilM^ fo tW fort fire 4emwo 
It Urjcnlv iih n mutter < f course bituminous and anlbnu He, which la tantamount to six owr ataadetfig of llttkf haw* foods te d agog 4 Ofifote 

The wit h of our modern standard of lift the foun tons per capita That Is to ear* out of a combined e « d |i i | ante 

ilutkm ( f our mum aided manufacturing octlvtty the original deposit of anthrucHlh bituminous, and Ufotit* The ttmtltiw ef otnl sflaed »t>Uetiy T bhWMr, AW 

ifiriliiM f tt \nst tismage of commodities nod moat roala we b*\e used up slme WOT a matter of anbetan not a true index of our imyk)hd nee Of amvi gfietgy, 
f th« < mf rtn and convenience* which we deem tndl* tially 14000000000 too# This leave* us the Mm because liquid fuel has been uttHred more gad ittotiafoc 
)k nwii h uk In the umln the rvflexea of pmut du\ dim* total of 8 027000000099 ton* to draw upon To the raising of iftaam sad fer d ir e c t prepaMott iktetuh 
tula[ tutl oh t f fliune In abort we ba\e turned Ore to he more specific, tbl* reserve|* made up of 17,006400- tbs fUSdlhW of the fttternsl ee tpb ne tio n eagnfo Thfc* 
our pui|NHHM hy making It the dominating rnune of (NX) tuna of anthracite 1010400000000 tuna of bUtt- atate of affaire h hittUItt to «11 Of US (ttMt IS epeMt 
ttu rt\ mechanical energy we huvt trunufonmO the uilnon* coat and 2UOOOOOOMM900 tons of lignite empbartaad by toe continually growing number of ante* 

nutrltldnl glimmer »f the past Into the dor/ling glare Our JIgnites are substantially untouched from our motive tehlctee seen on our streets end reeds and fcy 
1 r the Industrial fumnee Iitw iimn> of us stop to bituminous store we have withdrawn lent than 1 per tbs over widening adoption of the gaso tt at dri ven trao* 
think whence come the fuels esnentlnl to these varied cent of the original dels sit but the >eln* of anthracite tor cn the farm 

Mrvhe*/ Most of u* gl\e the subject little If any have been ao worked that a¥ the present trend of ran- No one realised. In 1808, when petroleum wag fitet 

heed and deem our supplies Inexhaustible sumpthm It 1* prophesied we shall exhaust them within struck In Pennsylvania, that the dis c over y Of that eft 

When we first established oun* he# fierrannently upro the next 75 veers On the foce of It, It eeem* that we was to effect pr o foundly our national iffe In many 

this continent dense forests covered the land well have no cause for worry but analyte* reveals that there direction* In that year we drew from the ground bOOfi 

nigh from the wr> shore* of the Atlantic to way be- la ample warrant for concetti Wbet are we going to barrete of the fluid, and there wss a parted, fog sqm 
vond ttu» western limits of the Mlstdwilppl Valley The use in place of anthrartte when that smokeless fuel is time af t erw ar d, when the output iwinfid b et arete 
Htands of timber for generations thereafter provided no longer to be bad, at least at a^rtee that would make 2000,000 and 8jOQ<VOQO barrels annually It could be 
lumber for nuwt of the home* reared for the gathering its burning economic ally ftotytbfef All of our anthra bought during that interval of moderate demand for a- 
population and furnished I be while fuel for the fire cite comes from u rtgloa la Pennavhanla covering an few cents a barrel, In abort, tbs stuff was wstHdgh 

side the shop th* mill and the. factory All of us urea of something under TOO square mllce, while opr a drug on the market, 

know how we have ravage] «ur primeval forest* how bituminous foals art mined Is no fewer than 80 States. Up to 1000 our employment of petroleum dfntlpped 



1 

jt 


Tte coal ctomge shown la port in this vtow Is loeatto an tfco wosk hank of tte BaSm Rtvor fadag New York Ckr h ooetalas sw Sit 9H tons pi oapl end h tt* ted item of a M+p tftefi teSrk 
Hght sad power oompsay Tte big public atmues htw to st r* kpwo usstefflw of cool to tMo them poor la 0*00 «tf teinwo 

What coaling of a big dty really mesngt tea of New York's coal storage* 

v 


we have ndmed the imnNuie of native lumber and 
the size < f tin d uuestlc wnodplh 
When tlu whlti man nme to \m*ri<a to stay 800 
vtutx m> nature hud *torcd underground for hla future 
use omiH or all amts to tlie measure cf 3'Vdl 000000000 
ton* and undrt ainod-of Ktihtmimnin nil imols hold an 
sia.irM te of 11 200000000 barrels of petrolemn Aseo 
tlnti 1 with the Inttcr w«rt Incalculable trillion* of 
(Uhlt fed of natural gns. No one then realised the 
drnlUM that w mid sulteetiucntlr be made upon these 
age-old annmtilattons of potential heat and motive 
force n»e story of whot has Mlfice taken place points 
a lesson which eiery one of us ahopld ponder and 
kurn by In art for how we profit by It how we mend 


Apart from it* tanokelemtesss, anthracite has gener¬ 
ally a high heating value and 1* therefore peculiarly 
suited for domestic pun****, tiers use of this the an 
thradte of Pennsytianla te distributed broadcast to 
consumer* located within a region reaching east to 
Maine west to Minnewita and south to Georgia Not 
only that but the ordlaanres of many municipalities 
strict)* prohibit the burning ef bttumfcutt* gpal within 
the c|ty limits Tills la d«gw to the name of pcAHc 
beghh, protection of property, the avoidance of at* 
mospherjc pollution and th* scattering of grime hither 
and thither Our dtirenrv can hot, for the reasons 
cited, view with todlffereobt the approach of a day 
when bituminous coal with tip floods of den** block 


tro dually and until then our oil fields to the eastern 
urea* of the country «* defied oar n ee dn From that 
time on we haw exploited ex tte mi trty and e ucc ma fo lly 
the MHICcnttatert gad toe weefom ndkgi of onr oik 
bearing londa, end today the Raarorn AppAfeebtoa peole 
have bec om e of mfodr important*. Indeed, te 1900 the 
tetter region yielded hut totoyOOD barrel* vriMI* the 
MldOutfttosnt watte pro duced Sttaftoft hemte, and 
frotg OaMforota aka* we ebtetond to tim eourea df that 
twel vemonth nearly jjOfcOMtfQO bamte, Turn ad 00 * 
Aside, twn yre* bac^ «h drew obent Hipwm 

gtiiftWA UAfilb Mta VolM* nwHSiUMldl aII 

mxvpNk wire iw we nave remprea ream reus ou 
read* hateokH»4A, 0* pm tent of tft* 

reHamttet wtekabte gpbtorreagan Wore created to, for- 


rur wa\a Intimately oKU-c.ro our whole aortal and 
InduHtilnl Ktnwture und onr economic future 

tiling to the census of 1830 the population of 
Mm Initi-d HtntcM numbered 8 988 458 Up to that time 
we had mined and con-wined the modest amount of 
I'iono ton# (f xul is ui flftfipl of which was anrhiArtte 
fit m the IVnnichanla Hi Ids This fact, certified to b) 
the t *t ltd i^lcal Hnrxcj makes it plain that the 
nuitin at large relied ultnust wholly upon Its timber 
land* f >r fuel hvm aa reccntti uh 1880 the cotnmmp* 
Mon of coul per cn|4tn did not exceed half * tod an¬ 
nua U\ and In iWO onr coal production reached only 
71 481 570 tons- -the equivalent of on allowance of 142 


•moke, might bare to be instituted for cleanly an¬ 
thracite 

Reclusive of our steam railway* we had to eeyvtee In 
3970 engine* to our factor!*, mine*, and quanto* 
rv^gattog 2 400882 boratobwer Today there name 
todartito* hare ateam planrewMtoi 81^00000 texfite 
potrer Our steam railroedgpew ha+e at thdr dteporel 
00000000 boraepower ond^fo We add our rteam gad 
navgi rearete, central vjertrte raUwaya, red 

othrt «otreprl*M urtnrdherfor nretire force, we ^are 
working for ua ©fiODOW rtfom gtoetetod her re fiewre , 
Ttog erapteymtot of mtm taftmtm ho m 

we hare developed wttitto tie agon pf half a gtetereri 


atete woe fheprtterey-almdi tovfi 
ud wrretett w re rere to fttotoM 
nanf ntfimtqihti enitoati 

hadtreTSSSSipS 

tsisJSZxsZ 
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H ia ilf •atf 1 ■ irrttllnT 

g^ r ^Lr* w V'^^^“- 

p.tft atvmm f It la 

(a iltfetef «<)t Mjrtwr p»m*t- 
jww fr drotrod IMoUm. Tha 
.___r *£■*«* i*flfw»ai»t mw <o h 
tkroTOttilt that w* haw <j«Wb MOO,- 
I ta wKaM ftf uo rofelefc* in aarrtce; and 
'^ aa ttt** tt ailwty Mm4 that there 
Wi *• artn kW Oil Bomber tn oat bum 
WM.'MM* We W teW that motor 
naia > t pw f mt a w* raroratw* o< p*. 

WW n M * «4wh«Miaa. aM that tfacr «*#* 

MRt to Mna to faei oti. 

Ittewtag frwklj tha eltnatum that turn? 

■fMath, trtf as! mnetntwrin* the diten 
1 aMtunodtUee that can be eatractct) from 
anti oH by the retoery. It la dleturtatn* 
to learn that eorneUihia tike holt of the 
p etrole u m fMdaccd tn thl* coon try le 
banted Barter Mtow for ateaut raletoi, 
ttna MCrilMna the more valuable mala 
and eeecotlery product*. Am ha* been well 
Mrttbmw application of feel oU to eteem 
mMah la an eoevoade pervert**." Dor. 
it* net' our electric tMUtlee alone cob* 
etnaed ltjtat, T2B harnrte of fad oil. tha 
laepar meaaath of which web need In tha 
dtktee at T*xa* and Oallfomla. Form- 
natter, farther tacreoee of oil banting 
toeouwtlvM U repotted checked, end. la 
the hake ran, eaal ranet be retlad upon to 
meet the fnet re qote eroeata of atutlonary eteem plant*. 
Thla la Inevltable eo that the ehlpe of our merchant 
i narta e and the navy may be aopptled with fuel oil 
By imutan of dm apedal dutlee Impoerd upon the 
defettalve Poet, and, on tha other hand, tha need of 
oparathht out ahlpa of tTada at the loweet practicable 
eptt id that they can co m p et e with the merchant craft 
of other Mtlone, U la eoeantla] that the navy and the 
merchsht nutrim he plven predarence In the oUttxation 
of erode op fad all, TO fhls end, wherever fenethta, 
both lighting M>d mercantile veeae l a ehoold be equipped 
with dufnea of the amcaUed Weed type. Much hae 
heed thieved in darotopl** thla order of Internal 
CM&Jnmtfoa njntot dnoe l|« caorepdoo In 1888, and 
titt? the latent type of dofcWfrMtl&g Dieeel rogiM 
attalne an Mftrtmey four tlmea that of the coai-Arad 
ateern enxttm and twa^aod ma-hau ttoee that of the 
dm oUArMTateen ewtUw. 
five yeara aim the n ft. Barean of Mtoee 

_ fi 'TJWh are today odair Wlcleotly-l.r., for yaeo- 

Hae and htbriroting poTpoa ee n ot more then 80 per 
<Mct of oar frttf. The othor TO per not le aaod In 
cOMtodltRiB with <6el or exported to ford (tn coqntrica 
•radig praereDy e»td for few than the coet of produc 
tin#.* WhlW the MtBatto# hae Improved, our petroleum 
rmqhrcee etlllktand to be oxbaneted with la so yearn. 

tha gwrapt automobile requlrce ha the ctmrse of a 
y»«r more than ten bamrfa of gekoHne. The net reenit 
«f mechanical prbamal Mttin* done little toward rodoc- 
lfcg'tWa tmlt pntummpdoo tit paeolftw. tha preaent eo- 
Intton, of the pnMem Media moettait the 
growing demand ay finding wnye to meaa- 
fartura Mitt larger quantWee of gamllne 
wtlhontcnrrtepoodlsfrty tacreaalng the ex- 
modi tore of erode petroleum. 

Much baa been dona tta ttd* direction 
Twpreatd* m m m to cracking pr o ceee c e; 
and kphAdtd MigMta have heah reallxad by 
pm wider extraction of oMtnjfbead mwo- 
ttMapd woovarlee of the ttprid fool from 
aattm] fee fSoerslly. Oaring 1890 no- 
carat ^aarorol mwoltoa" wna extrocted 
fhom aaeihghead gw to the ukeaakiro of 
IMOOPOO bervelK. Tha cncktef prooeoMe 
Kara not been develo p e d to Die poeetbie 
k, end that* are roaatne to ho- 
e^gb TOOgt ipewetee the yield 
'TOfMbe of patrofeam might 
■hdCMTOWi fTttdoohtedly 
repn bagat from caaltnfhead 
‘a matter 
ora can 
win he 
rttiqg from 
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Smt «v MUMunptkm of petrotaim has edabed in tha eon no of forty yean 

rh* mnie of sn Hiuiual ^iNoHne witstutee of lJ^OOrt.OOo 
gallon*—thl* <11 ml put li a lielng equlraU*nt to uhont 8 
per cent of the g 7 ti«ollne produced In the United States 
In a year from nil fields and all source*. Thl* eroi»- 
oratlon In** tdaiuld lie cut down notuhly by the nee of 
efficient ei^ulptuent 

Well over tuilf a billion gnllnns of high-grade fuel 
oil are coomiroed annunll> In the nmnufmture of lllu 
mtoutlng or Hrllfidnl gtin. The purpose of the oil !* 
mainly to add hydrontrlMO* an a* to IncreuMe the cun- 
dlupower of the gus. Tim use of lncnmicscent muntles 
and tha adoption of a bent standard rather than one 
ot hnnlnosity would obviate tbp employment of this 
oil and yet make It possible to meet all of the require¬ 
ments for lighting and copkfng In the home. Inciden¬ 
tally, gaa art prepared cutdd be sold to the consumer 
at a comwpondlfigly lower prlee 
Of natural jam we bum usefully In a twelvemonth 
fully 800,000,000,000 ouhlc feet—equivalent to the hwt 
Jng value of 40,000,000 tons of coal, and something 
like 8,000,000 families nre directly lieuefitcd hy it in 
cooking, beating, ami Uniting. But the most slgnlflnmt 
vgpert of this mutfer Ik tliat approximate^ twodhlrd* 
ot the gn* la used industrially The history of our 
treatment of natural khm U a record of wanton wu*te 
Just think of It, in the <vtnsi of one month go* wax 
allowed to escape unclus ked from a well yielding the 
while t«KM»fl,0Oo cubic feet of the commodify and In 
two month* four wells ncattered bnmdrast n total of 
more than T,000/)00,000 ciildc teet of gas l This dlwlfwi 




*>- 



ttuA at potfBttal beat cor r eepcoded to 
S&OgOOO too# of coed, or enough to supply 
OOtUOO bouaebolde for a year By recourse 
to moderate expense for proper casing at 
our gasoline wells on enormous cooserva 
lion of this fuel might be effected. 

Before leaving the subject of our pe¬ 
troleum resource*, let It be said that their 
potvntlul exluiustion would m»t deprive u* 
of a nutlve reserve of liquid fuel We have 
lu our widely distributed oil shale* a store 
many times more extensive than our orlg- 
lnal 4 de|MmltH of petroleum The sliAlo* of 
Oohmido nhme are said to hold quite 
JO000000,000 barrel* of oil, while those 
located In smithwcHtcrn Indiana umy poe- 
Blhly lie made to produce 100,000,000,000 
barrels. According to best anthorittea, 
a ton of fVilonido-lUiili shale would, by 
suitable extractive methods, give fiO gaP 
hns of oil from 17 to J r > (tbunds of am 
inonlum sulfate, m useful uh a fertiliser 
and 8000 cutdc feet of gan. In Scotland 
the refining of oil shales has been pursued 
on u commercial wnle for decade* and 
our problem Ik to profit by that expert* 
race and to develop processes suited to 
our own needs. The cost* of shale oil will 
he higher than that of iwtroleum oil but 
It* recovery will inevitably become one of 
our greut Industries. 

The time will surely crane when we 
shall uvnll ourselves rtf our 2,000,000,000, 
000 t<m* of lignites and already much lui* been dottc 
hers Ihrough promising researches carried out hy the 
U H Dureuu of Mines. It lias been shown conclu¬ 
sively thHt this fuel cun lie used to the l>est advantage 
by udopUng u carlsmlxlng process. The curhcttlxed Hg- 
nile can then lie ninniifnctured Into briquets, white tbs 
byproducts of nirhontxallon reiiresent value* In th* 
form of gas, ammonia oils, and tar The tars and oils 
can, In turn, be made to yield numerous worthwhile 
chemicals. 

In comlutdon, let us touch briefly upon wlmt we can 
do wlien our nnthraclte Is gone Our technlclsts haw 
demonstrated, «n a comnmnlal scale, Ihut \vc cun Iihv* 
ii plenty of smokeless fuel If we put our bituminous 
coal through the by-product coke oven. Hy thl* medium 
wo may obtain the base of a so-called "artificial umbra- 
cite”, In other won!*, secure from each ton of soft coal 
1 r ><J0 liounds of Hiuokeless fuel, 10000 cubic feet of gas, 
22 pounds of ammonium sulfate 2% gallons of hen sol, 
and 9 gullonK of tur Tills !* what 1* termed the high- 
temperature process and tlie n*sii1tant coke usually 
contains only ulsmt J per cent of volatile matter which 
renders it rilffr ult to Ignite or b» control In tire ordinary 
stove or furnace 

A more re«t»nt development is the lnw-tenq»erntare 
carbonisation of coal 'Jills treatment leaves In the 
coke from 8 to 15 i>er cent of volatile matter, the fuel 
Ignites readily, boms without smoke, urn) Is admirably 
suited fur domestic use As a by product there 1* an 
ollj lur double In quamBy to that got hy hlgh-teutpem- 
ture eurlsinlxatlon Tills tar con he made 
l<» yield gfNNilv quamlfles of motor fuel, 
both burning and lubricating oils, and 
m<«denife aomunts of t»llcli—not to men¬ 
tion llliernl |H*rcentages of crcsols and 
phenols. Wlille there Is less ga* given 
off. It Is of n higher caloric value than 
the gu* reunited by the hlgh-tenqieruture 
method A ton of coal curtsjoined by the 
low-tempurature process furnishes from 
thirteen hundred to fifteen hundred 
pounds of coke from two thousand to 
seven thousand cubic feet of gas, from 
twenty to thirty gallons of tar, and frmn 
two to eight imundH of ammonium sulfate. 

Alcohol Is sure to play n cittsplruoua 
part In the mob»r fuels of the future, 
and the source* from which UU* can be 
ulned lire numerous and extensive, 
iln InkuoI can and Is lielng garnered 
from gas houses and coke oven* and 
combination* of alcohol and ben sol have 
shown excellent qualities a* motor fuel* 
While research lias revealed that we tuny 
look forward undismayed and bo sure of 
an abundance of fuel* for alt purposes, 
*HJ]*we most not lose night of the fact 
that moat of the substitutes for those 
Is common use will entail heavier cost* 
^pnd mechanical modification* before their 
Ipfttml ndopUoo Such being the out¬ 
look, it behooves us to employ our pre*- 
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SOBHTOTC AJOaUCAN 

Bridging the Detroit River 

Stupendon Bridge of 1803-Foot Span Witt Connect Detroit With Canada 


aAris wm| 


T HE carl> yearn if the twentieth century win be 
•liokm of in future histories of bridge construction 
an ilte rnt >f the hug upon bridge It 1$ true that the 
but tu decade* of the nineteenth century saw the 
coostnutkn of the Brooklyn suspension bridge and 
the h< rth c intllever bridge But the first two decodes 
of the j,rciwnt unfury have witnessed the tmUdlng of 
the 1 ngest truss bridge at Rctotovttle, over the Ohio 
River the 1 nywt cantilever bridge over the Saint 
1 awn net near Quebec the longest anli bridge at 
He)[gate rver the Rait XUver and of two additional 
suspension bridges of the first magnitude in the Man 
hattan and Williamsburg bridge* across the East 
Riwr Furthermore before the prewar century is 80 
years old the colossal Hudson River bridge will have 
been opened for service 

Two other long span hridj.es have recently been 
authorised and doubtless In dm crursr will be com 
pleted One of these with a npan if 1700 feet will 
span the Delaware between uamden and Philadelphia 
A description of thin large structure will he found hi 
the Issue of the ScreiniMc Avkuiav of July 2 1921 
And now the city of Detn It has determined to provide 
a great blghwa) for railroad and vehicle traffic across 
the Detroit River thereby linking Itself with the Cana 
dlan shore The necessary authority has been obtained 
from Cun greet and from the Domini m Parliament and 
a charter has been granted to h Jrlnt American and 
Canadian Company I r the construction of the bridge 
The plana which are here* 
with shown have hern pre¬ 
pared by Charles F I uwler, 
chief engineer and Dr D B 
fttetnman hie thief asrist 
ant 

The principal character!* 
flea of the bridge are oa fol 
lows The coster spun win 
measure 1808 fast Horn oao 
ter to center of towers, and 
each shore span will be 986 
feet In length from center of 
tower to toes of the anchor¬ 
age The floor t f the bridge 
between the towers will be 
suspended from eight cable*, 
and between the towers and 
the anchorages it will be 
rarrlrd upon u scries of 
•teel piers The height of 
the main towers from their 
bearing an the piers to the 
center of the upper cable 
will be 380 feet 
The traffic over the bridge 
will be accommodated on 
two dfldcn Upon the upper 
desk win he two 7 f Mt side- The articulated anehot 
walks and two 28 foot mad 
ways the total width over 

aD of the highway deck being 97 tout Upon the high 
way deck will he two trolley tracks and on the lower 
deck win he ftni railway tracks which will he ar 
ranged to carry electrically-eperated trains. In the 
center f the lower deck will he an open apace 20 feet 
wide for the acreramodnti n if «utcb public utilities is 
electric cables gas mains water mains ct cetera The 
depth of the stiffening truss in R0 feet 
An Interesting feature In t tmeetion with this great 
structure to the iravfrian which has been made tor 
(wilding first as iuun\ of the. cables and su h of the 
steel w< rk as are necessary to carry merely the high 
way and electric, car traffic Buhsequentlv when ar 
rangemuits are completed tor full mllr ad senlce 
across the bridge additlcnal cables will l»e built and 
ihe ffotr and the stiffening trusses will he strengthened 
by the addition of the steel which will He nec e s sa ry tor 
that puns m 

IB referring to the drawing showing a cross section 
«f the fi m>i tt>*tem It om be seen that eight cables are 
prmlded and tl it they are of different alaes Mx of 
rinse are *1 lories in diameter and two are 18 inches 
At th* renter if the bridge tour of the 21 inch cables 
are i tow feet aNu the lev«) of tlto upper deck and 
the two 18-Inch cables Hud tuff 21 inch cables are 
denial feet ut* ve tin le\el of tlK lower deck Also It 
eta old be noted that these tour last named cables bavu 
a dnper dip < r sag than the upper floor as will be 
noticed in our skeleton elevation of tile bridge Where 
the cables pass o\er the towers the four upper cables 


an attached above and independently of the lower 
cable* 

Now it will readily be understood that the loading 
of the lower deck with its four Knee of railroad trains 
mgtaes, et cetera to far hesyter than that of the upper 
deck Consequent!? In otmstwotittg the bridge to carry 
only the lighter load of the highway and trolley traffic 
It wtll he sufficient to string only two 18-inch and two 
«I Inch cobles, the other tour bring omitted Further 
more the stiffening truss eg built to curry only the 
highway traffic will be very much fighter both la its 
top and bottom chorda and in the diagonal web bracing 
By referring to the diagram Showing one ot the trasses 
and a chord section tt will be seen how the problem 
has been worked out The dull lines In the truss die 
gram represent the material that will be built Into the 
truss for carrying highway traffic, and In the chord 
section only those portions which are shown shaded 
will ho built Later when the four additional cables 
are added the trusses will be strengthened by inserting 
the diagonals which are shown dotted In the diagram 
and by adding the plates and angles which are shown 
unshaded In th# drawing of a chord section 

The steel towers consist each of tour poets which are 
placed in the same vertical plane* as the four pairs of 
rabies there being it 'will be understood one pair of 
cabtoe to emfa of the tour stiffening trusses* 

Attention will be directed to the method of stiffening 
the tour legs of the tower against lateral ditto rtiou by 
i 
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The articulated anchorage carried down to rock which will taka the place 

masonry anchorage 


rasutting he a ding str esses. The ri a xti o m u so m p r enriyo 
load bn tithe* of tha ipnr tower posts to pyMNMMtt 
pounds mdsr working ttradond nnd traitor ex tr eme non 
flittm df tempemtar* «ffd wind p raa m * The weight 
of thb towers to shout 20 mUttqrt pounds 
The back stays, it wifi be noticed, ora unloaded that 
ta to say the weight of the shore ramus to not trmra* 
tarred to the cable* by s us pe nds **. Ihstoed of this the 
load Is carried upon four steel piers Artistically* to to 
to be regre tte d that the shore spaas are not cahto 
supported bat we understand that the ton of Sue- 
panders was impossible because of « earn to the toll 
way approach Also the mutineers wished to avoid 
Urge deflection* in the side spans and decrease tbs 
main span deflections. 

Another radical departure from accepted practice to 
large suspension bridge* is found In the canto anchor- 
ages Usually such anchorages ocnslst of n large mass 
of rooendrv whose trictkstol rest stance ta sliding to 
sufficient to bold the cobles taut to the Detroit River 
bridge Jdr 1 owtor decided to transfer the pan of the 
cables directly to the underlying rock thus dgarinf 
with the usual massive anchorage. The cables, tt will 
be seen are attached to a stool bearing at th* top of 
an inclined steel strut whkh to carried down to a foot 
Ing upon solid rock Tbs puB of the cables to Irons 
ferred by n series of eye bars down to an anchorage 
plate which U set deep within the underlying tuck 
All >t these eye-bars are two inches thick by 18 Inches 
deep For the 21 lack cable* 
there are attecnatriy 88 mod 
81 era-bars and to* the 18- 
tooh cables there are attar 
natriy 21 and 22 geton. 
Transversely to tbs axis of 
the bridge at the print where 
the cables, eya-bars and 
strata meet, there to formed 
a massive concrete block 180 
feet In length and of the 
cross s ectional form shown 
In our drawing This an 
chorage block aerVea to tie 
the four stmt frame to¬ 
gether hut no mitonoe to 
placed upon It for resisting 
the trail of the cabtoa Both 
the strata and the anchor 
chains are enclosed In shafts 
of concrete which thoroughly 
protect them from corrosion 
and to a certain extent act 
as a reinforcement at the 
anchorage 

Gwa of * New Hfetaml 
In Pint of Steel 


•f Um mmI Main \XT ORM «Mt or gMN 
VV of a now mattrtal I* a 
recent devcloDmcnt. Buck 
wbwla h*ra mainly bona made of ateel or in or 
bronco, bat now for certain trarpow* and undercut* in 
condition* they are tern* made of duralumin Ibb 
alloy while not need recently bee arm before been 
need an genre Duralumin In aa alloy of aluminum. 
ro.gn a ah un maagaaeM and a little conm and Its 
■maub and toufhneea can be made equal to mild steel 
and for a firm aretlda the wdsht la one-third that of 
the continental brunae Wupertoe utrenoth In tbe teeth 
la aesured by Its alloy* ten*Ue «trenftb sad ehwtte 
limit 

Tie cams prooertto* that make duralumla a saltsUs 
•ad deatroMs material for worm wheel* also in*ho It 
raiaobte hr tfat gmrn sad other paih( St Is salt 
able as worm wheels where the ptemeree hm mitt 
dandy wtthta the eiastie ltaalt of SOgOM pmmds wtera 
tUa addition, is aet it replaces um, *ted braaa. etc. 

Where duralumin cm he rah with ideal ratter than 
aga i ns t itself the test results are obtained Tt* am 
ample, la the thmias peer trafew of automobile motors 
•hero bate tof Ute sad pMato ere etotetttt HP 
kel cut vat peer* of duratanhi etteaetod wUh ettot 
peers hare bean la mmnieeM serdee. 

Ehselamhi peers fhen mad with dad peat* ore 
qtfet wh)d> eeemi about puntdoxical tfpae aB dhritlu* 
mte IprgtBps, when atsucH • blow, ate recount this 
Is probeMy eeptamod to the dUNcuaM lq ftoqh asd tte 
sraad yUMMccui of efBl #M dteateate. Istd^bw 
mteu tte mhM sad emtloh of the dmetaut pisf «tp 
prapsny praporaoppa ra tus gtara f*0fy 


rhe frra use of RrcheU p« rials This la a new departure 
fr r a large bridge of this kind Usually such bracing 
hue c<nMMed of the conventional struts and ties as in 
the case of the touvra of th* Manhattan suspension 
bridge The porta! system la used In the three upper 
tiers of panel* and at the base of the towers. The 
space between tbe level of the floor of the bridge and 
tbe h wer portal bracing will consist Qf solid plate-steel 
diaphragms Each leg of the tower measures in crass 
section from 10 foet to 17 foot out to out and has a 
uniform uldth of idx feet An Interesting feature to 
the footing of the to* era upon the foundations In 
stead of flaring < ut the bases of the ton era and bolting 
them down rigidly to tbe foundations aa uas done in 
the Manhattan bridge the footings are struck to a 
curve whose radius Is the distance from tbe boaring to 
the center of the stiffening intones. This ctnvex curved 
footing rests upon a concentric concave bearing on tike 
steel foundation and is provided with rollers. Th* 
result It that a* the top rf the tower la puDed out of 
the vertical by the effects at temperature the whole 
tower rinks about the misses a# a center This means 
that the towers are subject ugly to compressive loads 
and art free from thote heavy bending stresses which 
occur to a tower bolted down, $» ora those of the Man 
hattan bridge How great la the economy of materials 
secured hr using a rocker begrfog W1U be oudsrxtood 
from tk* fact that If tMae tower poets ware betted to 
the foundations they would Itove to contain twice the 
amount of steel to order to take cere of the anoruieua 








soturnpic av&bican 





E ft&t 8 5 ommMMm»f BRIDGE ACROSS TKK DETROIT BITER. WHICH WILL PROVIDE AN INTERNATIONAL RAILROAD AND HIGH 

wait hrukii between the uni t ed states and Canada main span im fret capacitt upper deck, two sidewalks 

TWO ft P09T EOADWAYSf TWO TROLLET TRACKS LOWER DECK, POUR RAILROAD TRACKS 
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The Latest African At^ropdo^ai fM 

The Broken Hill Skull May Prove tlM| ffr Hmnan face State* i* Mtfm 


By A. A. 


to humanity 

pMml the 



Neanderthal man, that 
wbk.li lived la Europe thi 
Ice Ate 

“It cut oof be eaid that 
baa taken tbe tel 
time to tine fort** the 
and ideal artMMogtsts 
Palaeolithic fttt*4 tow 
nifusRhlp not unlike tbe 
nod terrace deposit* of 
bint MMrfpMte U a mxtp 
undent Inhabitant of 8ottU 
undent ahull, far beyond 
alee of its brain faulty, wi 
tbe Transvaal. Just before 
skull hi modem In It* cii 
Negroid In it* aflinltiwu yet M diners In Important de¬ 
tails from alt known skulttL Then again, la death 
Africa we Qpd the moet uprt of all living hum* 
type*—the Hottentot, afdr Wf ftrg my or dwarf race, 
related to vm wttvutoV—ttth Bushmen No one who 
bad noted aft these rirctmi#»i m can have been wf* 



that 
Then, 
average in the 
at Boaton, ba 
Aitboogfa this 
and certainly 


A N undent skull has 
recently been found 
at tbe Broken 11111 lllne 
In Northern Rhodesia In 
a bone cave some 140 fret 
bel iw the origin*! top of the bin and new to the whirl 
lnt, win c ul U * of ttie mine Tlie bone cave was already 
famous foi Hu stalactite* and stalagmite* The skull 
hhh f<unri at the farther end of the can by a New 
Zetland engineer whose trained eyu Immediately recog 
nl*e<| the Importance of the find Unfortunately tb* 
lubotciu art not arcbaeologtutu no we hau to chronlde 
tin tons of the major part of the ukeltton, but a leg 
In m tbe collar bone portion of tbe shoulder blade part 
of the lower jaw and othtr fragment* which have en» 
tilled ills experts of tbe British Museum to arrive at 
wn definite conUudoan. It Is of lourse perhaps pre¬ 
mature to say that this is the oi<u*t known human 
tannine extant but It seems itwurtd thut It U mete 
um lent than tbe Nenndertbal muu und it opens up the 
qmstion as to wbettur the human tun may not have 
(rifflnated In Africa and migrated to Europe before 
there was any Mediterranean The best prese n tation prised by (he discover) noWpfiftde We may hope that 
mi far of tbe find Is In 7 At ilhmtruUd London Yews, >. Africa will yield many ancient documents relating to 
and we are lmhtted to that Journal for advance Me* Abb prehistory of human rackA, 
tun n and lnfiunmtlnn Aal/tn and DUooitrt hate BSb* “tin anything deflate be Mkardlog the date at 
added their quotu of Jnft>rmati< n which t m Neanderthal tjpe dt spedea of man flourished 

The braliKase Is of modern human t>pe and dr to Muropo or Africa? Professor Marcellfn Boole, the 
bone not thicker than that of tlie ordinary European, leading authority on tills mtfttr, assigns Neanderthal 
eu\s Dr Woodward the cai«dt> though not yet ttodu tuan In Europe to tbe period brfcieh saw tbn lash gfeat 
randy determined 1* clearly abo\e the lower human extension sovfthWurtl of the loo-sheet Ifi England the 
limit Tbe orbits are large 
and square with pronounced 
ovet hanging ridges much ex 
tended laterally The for 
ward port thm of the foramen 
magnum Indicates that the 
skull was poised on an up¬ 
right trunk The palate la 
large but typically human 
and adapted to perfect 
flpeetli It 1* remarkable 
that tbe teeth are much af 
Cwted by caries The lower 
jaw mast have been massive 
and larger than the Hetdel 
berg Jew Tbe appearance 
wf flatness of tbe frontal 
are* suggest* a comparison 
with Pithecanthropus erec- 
tus Dr A Rmlth Woodard 
eras Inclined to find the near 
est approach to the Rhode- 
elan skull in the Neanderthal 
type from La Ghapelle aux 
Saints In Trance Though 

markedly moduli In regard to the braln-caee In it* 
fadal characters while 11 la essentially human It 
apiwara to hold a port!ion between the gorilla and 
Neanderthal man fragments of the long bones both 
femur and tlldu whUh hate been found Indicate that 
unlike Neanderthal man Rhodesian man walked In a 
perfectly upright posture Dr A Smith Woodward re¬ 
garded Rhodesian man oh possibly a later development 
than Neanderthal man but Prof Elliot Smith suggested 
that he might represent a prtmltBe t)pe of which 
Nrandertliat man might be a highly specialised form. 

Thirty veers ago the moat undent human remains 
thut had tort exta\ated were those of (lie Neanderthal 
men found In various parts of Europe But In 1904 
tbe remains of a far earlier type Pithecanthropus 
erectu* were unearthed In Ja\a by Dr Dutvoln a 
Dutchman and these were aertgned to the Pliocene 
Age whereas tbe Neanderthals probably existed in the 
Middle Pleistocene or last Glacial Age Dubois find 
was, In fact, hailed in certain quarters as the missing 
link* between man and ape but moat prehtstortans 
have since agreed that this belief Is impossible Fur 
tber examinations of tbe Rhodesian skull have >©t to 
be made but It Is very doubtful whether they will prove 
Its priority in age of tbe Java remains of Pltbecan 
tbropos erect us. 

Sir Arthur Keith of the Roval College of Surgeons 
aajs **1110 Rbodetian fossil skull does not represent 
a type of man which Is new to anthropologists every 
feature of this akuU proclaims tbe ancient African of 
It formed part to have been first cousin to 


a pinto wheat feta "Soft* 
Gave" has h mm cut 


on! from tha debris mi- 




The Bh ede ei a n skull after cleaning, 
hamaa skull with reortoJ sconces of 
agfelft* ancestor 


Under ride of_ 

ate adapted to perfect 


opinion which finds acceptance at the present time 
places this phase of the Ice Age between thirty and 
fifty thousand years ago As regards the Northern 
Rhodesian man the date does not appear to be so re¬ 
mote Dr A Smith Woodward hat observed that tbe 
remains of tbe animals which are found in the Mine 
subterranean channel as this remarkable human skull 
are not those of extinct species but an remains of 
aperies now Utlng in Africa, In Europe the remains 
of Neanderthal man are found with those of specie* 
which have become extinct of boused to live In Europe. 
In Europe Neanderthal ma{Lpeomf to have appeared 
suddenly and, after bolding spray fer a long period, to 
have as suddenly disappeared* bring replaced by Euro¬ 
pean^ of a modem ftp*. As to Where and when man¬ 
kind of the modem type was evolved tbe preetfet (Re¬ 
covery throws no light, but ltdoei open out and Blumto 
ate the nnclmt world of tbqf very remarkable species 
of humanity—Neanderthal vmf 
Tbe question of the M Boqf Cave* Is particularly in¬ 
teresting The mine U at pferirit an open quarry, 
the Bone Cave* haa been famous among geologists Poo 
a number of years. It was # fee foot of this “Bone 
( ave* that the riratl and kiUafcn bones mentioned 
were found, constituting Urn tody human remains out 
of tbe many hundreds of tripf ot tones that have been 
removed daring mining opstattttts. FosrtUsed aad 
partly fesrtUard remains m elephant; lion, teopfift 
rhino, and hippo also of snfefepl find other cattle, to¬ 
gether with tons upon tons pf mad of smalt animals 
and birds, have been found Mr Harris has Mood fit 


as jaw bones, tofe et mM wrimris. ted tfetftw «H 
of which wen atoned to b# fence* fern* to 
na riton to ob tai n the whteb tow aMtoridf the 
tone of fee bone* for feeMon* etntoHrttoa «*e shown 
tbit iW tea baa ben latter n » WI hr te *M> 
phi te* at hot aw) M 
Tb, <Mhwi «f tbti 4oU) la nMt dohbt, 
tag «*«MtttaM>iii pntarinltr Om -Bum Onf 
itself, are Before opsefiori con- 

msneed thsn stood at trie **t a “kopje* or kUi, 9* 
to dO feet Mgh wife a High* flmmslou In fee efejle^ 
Utotog opeceium have dfetototo feta Mth to have 
excavated to the depth of ever 00 feet below greund 
level whore fee hid stood, and It was at this deptlp 
that tha skull was discovered The sn tran ce to fee 
“Bone Osve was at ground level One of fee early 
prospectors, who visited It befpe mining opsratjotos bad 
commenced has described fee oave as haring been pr*^ 
tteauy filled wife debris. After cafe bad ontwtod gear 
this obstruction and stood upon fee door of fee oafo 
proper it could ho seen that hones of various snlifiala 
were scattered all around Tbs doer was toads of loose 
debris and fairly dry The write to tcof were studded 
with crystaldna deposits Which, when lighted up wife 
tbs rays of a cendto or lamp, retorted beck fee light, 
making a veritable fairy cavern, while bats god owls, 

by the muccuft- 
bfhta, flew round, 
to fee ylritorri fee- 
contort 

*H9bw fed these tenet get 
Into thle cave and how tong 
have they been aaotuzmlat 
tagT soys Mr W t Harris. 
1 How fed fee skull and other 
bento of the sketofeitt. the 
only hums* remains found 
fear* come to be gt the toe 
of this cave, with tons upon 
tens of bone* above feemr 
“One proulafei geoktoft 
has suggested that fee tones 
have been placed is fee cave 
bar human asanas Zn an> 
pUfleittan, iboUmt aajgm 
Uoo bu been (tat the nrt^ 
toil (MU mir tan *m 
an extmint, uctant mtm 
tautt. which wan iatar wad 
aa a dmnptaf plttaruUma) 
mfuaa by a tribal " 

Bat tbe obrtoarty (teat antlqalty at tbe 
aiacMMcaaMa the mtotog tbeorv, while 

quantity (ante bawlnda «f taw) at _.. 

and tba fact that non than 40 par owt at tltata am 
*> aaall that, the aaluala most ham haw te too 
little to aerm aa ted te banian Mam rather 
to cart doubt on te datoptag theory tba theory that 

UNaa antomto ward tealftd *Mle tahteff rated Bmi 

mm aatacal npbaaml, each aa Am dr ftaod, u Otowtoh 
aatanabta. taaana^i ad at te toa» where te ekaB 
was d to eomra A apart teat te tacaB enty aanQ r 
ham bam tend. The bump beam wbra ' 
te raooth, uta tram tutor coadMp i 
a te nom (touat dimtot ten tet at te *a|t 


m akatl. A typtealty tauau pal. 

tawn after 



and ttel 
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donfe^ripso 

Artificial Cork 

W«*te Material* Umd in Its Manufacture, and the Applications Found for It 

By hmarGhuberg 



h«taMfc. 



Slipper intlv wUch an being freely 
made of artificial eerie 


tfowyeatathqre have bpm a aum- 
(t &*yeioptaems uxute In the aril* 
time In Austria then ha* been 
fur making an artificial product 
_ _ Amt* German Patent No. 278088). The 

grwgttafri$4f the cork dust or cork granoiee la cooked 
tpfi nr jr irtak alkali or a water glass solu¬ 

tion* and tata allowed to remain in contact with the 
flqgtd tar A period of time, varying from 24 to 48 
botM*. W object of thla treatment 1* to secure a very 
through optalp* 
op^ Wwmof 
M nSfMU- 

«r portMi of the 

ouch granule*, to the 

prrnr-n la treat 
ed # A entati* 
add* staittot and 
then wft|h cartwn 
dfautad* Jta this 
way a thick visfeoq* 
eolation u obtain* 
el Thfip make I* 
then felktd with 
the water* tree ted 
part of th* cork 
dneW and a email amount of cork meal t* also added. 
The entile migtttre le incorporated very thoroughly 
With th* aid of a blast of air After the colloidal cel 
Inlooe ha* separated from the viscous mass, the mix 
turn Is preseed In mold*. There may also be added to 
the mixture small quantities of glue* water gin**, rosin, 
casein and other similar agrfutlnants, and furthermore 
such filler* a* saw-dust, wood flour, ground up peat, a 
powder made from pujvorlsfog leaves and foliage, as¬ 
bestos add many other materials of like nature. 

A tpry good product la obtained when ten kilogram* 
of the cqrk ideal Is cooked with water and allowed to 
remain in the aqueous medium for 24 hours. While 
this U happening, five Jrflograius of the meal are mixed 
very thoroughly With ode and one-half kilograms of a 
caustic sods lye (containing one part of caustic soda 
solution. 88 degree* BA, to two pqria of water), and 
the mixture la permitted to remain for several days in 
a dosed vessel In a cool spot Then four hundred grams 
of curim OUrtflflde ars added, and the mixture is again 
allowed to stand for two mors days. After this time 
has elapsed the cooked cork dust Is mixed with two 
ktiogroih* of dip meal and the five kilograms of the 
visrid material and the whole mass la vigorously agi¬ 
tated by a currant of air, so aa to give a homogeneous 
mixture. After a little glue and water glass solution 
bavk beta added, the mass U p re ss ed into sheets in the 
cold at 800 to JW(> atmosphere s pr es su re. Then the 
sheets of cock are sir-dried by Subsequent pressing in 
a hot prose at 100 htofospberea pressure. One use to 
vtefe *WM (Mt 
of pnM aorit iM 
m nakfa* 

of 

'KjSpfclcffe* 

■*SrS 

‘ "sa 


iqgggggp 

ta 4*4*1 wpM* ms* 

“ ata kttMeqted to a 
_J* undsr aa high a 
__ proportion of *Mfr>* 
cant of the quantity of 
_ Altar* thorough nfib 
mu* 1* placed ta fookta 
brie*; *»« subjected to a 
-—onduwter Then 
are, are placed to 
mam te t*r*m*a ******* 

" Wlatacbaa^ as ootaltatriy 
statin ta this kppkfetta ** 


80 hours without hedtlng r then the temperature Is 
raised to 80 degree* Centigrade After this has been 
maintained for tajptft IQ hofirii then the temperature la 
raised to 40 flbjfciaas ( and & degree* move each 10 hours. 
After live to days a trmpmgtgre of 70 to 80 degrees 
has been attained. toe riieet-Ai pressed cork is com¬ 
pletely dried tri tafia fashion* ml a section cut through 
It has the apfkdrigta* qf nnttfr£ cork,JtMa light in color 
and Is very well suited for tae mtafiaSture of corps. 

Another German concern tai a process for tasking 
cork sheets by th# 
use of a vtaeertng 
machine This Offic¬ 
es* la covered by 
Obrman P*te»t 
288810 Tb4 
nets arc well sail 
for making fov 
coverings kid wall 
hoards. Ag p l ta fltig 
to this pfMfc If 1 i 
suitable nqitMpdf 
thin layers; w mcb 1 
are obtained by di¬ 
viding up a pttaeed 
block of cork on the 


the desired form fttopper* for bottles have been made 
very successfully In thin manner 
t* Lindeiiumn patented a prwow (see German. Patent 
No 0187AM In whUh uirk Niopticre are made from 
iigHric, which Is rendered mdstunt to uiolsture, acid and 
Hie drying action of the air Thla Is accomplished by 
dipping tlw cork open red on n line needle, Into a hath 
of melted paraffine It inuy he said that agaric la a 
mi dig given to u tree fungus which Is used as tinder 
More widely It la employed to Indicate a variety of 

corky form* that 
grow on trees in 
various ports of 
Europe It is In 
this extended sense 
thut It is used here. 

Artificial cork le 
further made from 
various plmt libers 
such as straw 
reeds, wood and 
spmuts which are 
(tinny worked up. 
Tliese materials are 
ground up finely 
and then the pow- 
dej Is subjected to a ntenm pressure of from 8 to 4 
^.tinonpherew In a dosed vessel, until all the water 



PoUiUm wheels of cork or artificial cork 
n glassware 


also vuluuhte to steam the layers of the ^awse-board 
before subjecting theiq to preaaurB, moi sten i n g them 
thoroughly In tills manner The a&ioq eastern has also 







Cork pqncklngs. the refasa left aftsr bottle "* 
corks an cut frost s tarot of true cork 

™* to *JSE5&m StLX3^** r 

pfonsfl nere oescnocu 

made cork articles from cork dust by heating and 
pressing It waa found best to expose the cork, during 
the heating process, liy means of an ingenuous machine 
In a loose uniform lajer in the absence of air (See 
German Patent No. 28M01 ) 

The proprietors of German Patent No. 294072 have 
lieen very successful in obtaining well 
made molded cork articles from cork 
dust by the use of best alone Ac¬ 
cording to this process, the pieces of 
cork which are to 
be worked up Info 
various articles are 
coated with a fire- 
resistant material, 
such as water glam, 
sulfate of alumina, 
lime or a mixture 
of these, and then 
hgated Another 
wfc/ of working Is 
to make the article 
first and then coat 
It with the fire-re- 
ristant paint and 
finally heat It to 200 degrees Gtatigrude. Tbs products 
that are obtained In this manner are solid and resistant 
to Wear gad tear 

Another method of making cork composition la to mix 
the po w d er e d or granulated cork with china wood oil, 
form the article In a mold tad then beat It to a tem¬ 
perature of 212 to 230 degrees Fahrenheit 
Aa artificial cork is made from a mixture which con¬ 
sists of 48 pari* fax weight of granulated cork, 28 parts 
by weight of defibrinatsd htood*<we part by weight of 
ttapfittti&e and 12 parts by weight of glycerine The 
mixture la made with the Idea of using the cork In the 
hot cotagrtoti . The outruns Is heated and pressed tern 


veneering machine, are placed ode on top of the otbgA 

and then the whole Is subjected to pressure* and the - -- - —.- . 

pressed product In dried aulttbqueatiy by heating. It is ^soluble or those constItnmts, vlilcli flrRt nre converted 

into this form, an* removed Then the residue is In 
rorporuted very thoroughly with on emulsion made 
from snap and low melting point hydrocarbons such as 
bitumen. The soap la then converted into the Insoluble 
fonu by ctKtklng with llme-wnter or any other huI table 
null Tlie iimssMuit 1 m obtained In thlH manner may 
ta» formed Into im> dewlmble hIiiiim* then dried at almut 
a temperature of Idtt degrees CVntl^rude 

Wireless Telephone Progress 

W IUKLRHH telephony has of Inte sliown extraordi¬ 
nary developtuentH We lm\e not only mieeeeded 
In simplifying the apparatus and slmnamlng the tuning. 
Imt also chiefly in trumunlttlng over larger distances. 
Thus, for instance, it U today powdblu to speak from 
Bails to Itasle or Moscow and at that quite dearly 
Mven musical pieces und operas hnve been 'phoned 
across spat's by ultdesa. Trials that Imve lately been 
made In this direction have had such brilliant results 
that one um> actually speak of a new era having 
started for wlrelens telephony The operas “Mata* 
Butterfly" and "Alda" went out by the transmitting 
station were heard most dlntlnrlty at alt stations put 
up around at a large distance, and like results have 
been attained In the transmission of musical pieces In 
America As receiving apparatus has already been 
greatly tdinpllfled so that the costs of production have 
become eoniimnitivcly low it has been decided to bring 
them now Into general use A largo wireless telephone 
company will probably start ready fay the first of the 
year with the lending of receiving apparatus to people 

desiring such. A gi¬ 
gantic transtnlsslfla 
station will in fu¬ 
ture get up concerts 
and many thou¬ 
sands of persons 
hundreds of miles 
distant will be able 
to listen to them 
Nut only musical 
pieces will be trans¬ 
mitted, but also ser 
imms, speeches in 
Parliament, ex 
change reports. ete„ 
and everyone possessing a wireless receiver need only 
take up the telephone receiver and listen. The mualcal 
pieces, reports, lectures, etc, will all be sent from the 
transmitting station at the same time They are, of 
course, unintelligible to the unaided human ear even 
In the Station Itself, for the sounds are transformed 
into rapid motions of the etiriir which are not percep¬ 
tible to us. All these oscillations of the various com¬ 
munication* have different wave-lengths so that they 
can not disturb one another It Is left to tike choice of 
the listener whether he wants to bear a sermon, a con¬ 
cert or an exchange report Thus speaks one of onr 
oho temporaries tn describing British radio progress. 



Artificial csrk I* sf course as good ss the 
original prod net for bobs and floats 
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Untangling Our Traffic Tangles 

A Survey of What Modem Vehicular Traffic Itaatt* and How it Cm 8 m BdfiWW 


T he widespread introduction 
uf mtUr vehicles hu <kar 


1 of tw U r vehicle* hu <k lie 
i ^ mmh ft r highway transport* 
MW f. ,, ti n In fhct the railroad* 

with their greet carrying caps 
<it> end their speed displaced 
the highways to e groat extent 
up ttU the advent f the motor 
\ihl U 1 ut with the steady developrorat of the auto 
mohIU t n 1 (fee ii ot r truck, the highway s have slowly 
but wifely come inti their own again end t dav high 
way trunapr nation La a powerful riv il of tl e railroads 
of thle oc entry 

But the story does not run quite so smooth u I have 
put It With the ever tacrearink use of motor vehicle*, 
the highways of the nation have bee me more and more 
taxed until now there la an overcr wdel condition on 
many of our highway avalett« TM« condition la really 
acute tn Urge centers f populatl n such as New York 
and Its surrounding cities and suburban districts. In 
deed no one can deny that the nut m bile brought back 
the highways Into favor and w w there U no denying 
the fact that the highways must be developed to take 
tare of the ever-Inert using traffic if tie automobile is 
to forge ahead. 

A fair Idea of the increased number of vehicles to be 
ftund m the public blgl ways of tl e nation may be ba^ 
when It Is considered that during the satire gear 1800 
licenses were Issued by the Now \< rk State Automobile 
Bureau t r r i US c t % crcl il vet kies as against 0860S 
similar licenses for the Jfrat aut months of the year 
10U In addition there has been an Increase of ap- 
pr xlnmtety 10000 vehicles of all descriptions licensed 
by New York CU> ft r wl l h l c tn best speak durtng 
a o 11 { aratlvr live-year peri d 
It g ea wit! < ut saying tl st such an In 
crease of street traffic In large t tiles like 
New \ rk h is called for rigid and effec¬ 
tive traffic regulation In the cave of New 
Yorks fifth Avenue wbkh lion Ilea more 
vehicular traffic perhaps thin any other 
thoroughfare In the world *«• evolved a 
signal ay uteri f traffic regulation this 

system whl h has attracted considerable 
attention was not undertaken until the 
entire traffi problem had receive 1 pro- 
knged and deep study with special iff 
ereocs t c nposted cindltl ns on Fifth 
Avenue whkh uere so Intense as to make 
anything like a ready and expeditious 
movement cf traffic quite In possible 
From permnal obot mitt n in the vl 
clnlty of one of the city s heaviest traffic 
points, namely ftlfti Avenue and 42nd 
Street It was found that the ordinary 
inefh d <f handling traffic through the 
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assignment of p< Mermen at fbg*t to tat s s e ttons, eras 
when t tded by the st p eng saretpborra was 
quite insufficient to cope wtiji {fie abnormal traffic con 
dltions existing Somethin*, tady rMlogl had to be 

done tn order to handle And little help 

r roggestk n could be comMMl VtyOQ from other munid 
polities for nowhere was flute lb he found an equally 
difficult problem After coipMwffit various ways of 
affording relief Including $4 establishing of a one- 
wav regulation at certain ffqw of the day it was 
decided to try out a plan of Signalling similar to that 
in use on tbs railroads throughout the country whereby 
uni ft rm and simultaneous nyy sm ent of traffic could be 
accomplished 

The decision soon took tintpe when signal tower* 
were erected at 87th KKta 48*4, 88th and 84th str eets 
for the control of traffie on Fifth Avenue and on cross 
streets In the most congested area between 80th and 
00th streets. These signal tower* make use of signalling 
tamps by msgrn of flashes, tolsphone* and putii button 
SlMla and serve to issue the orders to the traffic 
officers fcsrigfiUd at those pottts and along the avonoe 
from 14th to noth Streets. 

The present towers are temporary structures, in 
tended only to try out this Innovation and if neces¬ 
sary work out certain refinement*. Ultimately new 
and ornate traffic towers e)Q be erected the design 
already having been selected. The present tower flow 
Is U feet above the roadway afbrdlng a dear view for 
the occupants The base of each tower la designed In 
such a manner os to sheer off passing vehicles thus 
furnishing In addition to their specific purpose Isles 
of Safety for pedestrians crossing the Avenue 

The signals flashed from the traffic fcerera indicate 
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the foDowtag orders to traffic Hv, tfgk J * 
pohesmen at various street in 
tersections pedestrians, and 
drivers alike: 

YeUoto lApkt Traffic moves 
on Fifth Avenue* while all 
croes traffic from side streets 
stops behind the building Uses 
or white limit toes when thane are masked on the 
roadway 

JM/fefct Traffic on Fifth Avene* and tide ***** 
stops behind the building fines, or white Unfit fine* 
whan marked on tbs roadway so a* to give clear liter 
motions. 

O reo * tA$M Traffic from tide streets proceed* 

He signals are In operation from 8 AM to 12 P If * 
aid serve to regulate net only the movement #f vehic¬ 
ular traffic but alio apply to pedestrians ha frosting 
the roadway* which they are required to do at the 
I HlSSlUgl 

And what does this an mean? Simply this that 
whereas under the old system the traffic on tbe Avenue 
and tide streets was handled by a large number of 
policemen stationed at the various intersections each 
policeman handling his particular In tersection accord¬ 
ing to hi* own judgment, so that tbe entire traffio flow 
was a many tided affair which got In Its own way so 
to speak under the present traffic-tower arrangement 
the entire traffic stream la controlled as a single unit. 
Traffic on the Avenue starts as a unit moves fbr a 
certain length of time and to then stopped giving an 
opportunity tor traffic on the tide streets which has 
accomulsted while traffic woe moving on tfaa Avenue, 
to cross the Avenue at the various Intersections This 
unison of all traffic movements Is virtually 
dock like—and certainly efficient Ibdeed, 
by actual teat under old conditions It was 
found that a vehicle required as long as 
40 minutes to proceed on Fifth Avenue 
from 57th Street to 84th Street or In the 
reverse direction—« mere matter of a mile 
or so—at certain times of the day Under 
the new traffic regulation however title 
annoying and costly delay hat been re¬ 
duced by more than 00 per cent> The 
system has been successful beyond a doubt 
and has accomplished nnkh ip tbe way 
of eliminating annoying and costly delay 
Oar present scheme though Is by no 
means perfect Here and there are Utti* 
rough spot* so to speak tiiat will hare to 
he smoothed over For Instance it is be¬ 
lieved that some Improvement ran be ef 
fectsd in the flashlight signal system by 
keeping the towers under automatic eon 
trot as well as the Individual control to 
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which t fe* 9tp0rlmctrt bu bo fur ben contort. 

Another fepovwtfoa which we have tried out with 
decided eqeceee in New York City U the, one-way at rent 
rostrtcttocu It penult* of a greeter volume of traffic 
In a ditto thoroughfare than would be jmeslble If the 
Mine thoroughfare were open to traffic moving in oppo- 
rite dtfectfona, Cauully where a regulation of this 
Kind la adopted a similar one for the movement of 
traffic fn the opposite direction 1 b made effective on an 
innortllately adjacent street, to avoid the poaslbtllty of 
inconvenience. 

•To tnervase the capacity of the Kant lllver bridge*— 
the connecting links between New York City proper 
and Brooklyn and Long I stand City—roadways for 
light vehicular traffic are In the course of conatrucflun 
above the main roadways of the Manhattan and 
WlDlamsburg Bridges, where bridge traffic Is heaviest, 
and when these are ready for u m the traffic enpurity 
of these struc tures will have been considerably In¬ 
creased, Tn addition to this the apprmich to the Man¬ 
hattan Bridge at the New York temdnul Is to be en 
larged and widened, which will relieve nmgestlnn and 
permit of a more rapid movement of traffic tn entering 
and leaving the bridge 

The terry situation always presents u difficult prob¬ 
lem In these day's of heavy vehicular traffic And no¬ 
where Is this problem more serious and difficult of 
solution than New York City proper, which (s separated 
from the New Jersey nmlpbmd, to the west, by the 
wide Hudson River With 
the different ferryboats 
crowded to capacity and op¬ 
erating on a fair schedule 
there still exists the problem 
of expediting the movement 
of numerous vehicles which 
suffer great loss of time In 
creasing terries operating 
from tba^ several boroughs 
comprising the city of New 
York. On Sundays espe¬ 
cially, the terries are badly 
congested. It is no unusual 
sight to see a line of auto¬ 
mobile* a half tulle long tn 
front of a terry terminal, 
waiting to board a boat It 
Is no uncommon experience 
for motorists to wait over 
an hour la such a line. Of 
course, a bridge would be 
the obvious solution, and a 
Hudson River bridge capable 
of handling a large part of 
the present ferry traffic be¬ 
tween New York and New 
Jersey la a future probabil¬ 
ity Larger ferryboats are 
also a probability, but over 
the abort courses Involved 
there would be little gained 
through the use of larger 
terry units, so It seems. But 
the one source of early re¬ 
lief may be found tn the ve¬ 
hicular tunnel now building 
between New York City and Jersey City The New 
York outlet of tbi* tunnel will he nt the corner of 
Canal Street and tha Varlck Street extension, which 
has already become one of the principal arteries of 
(raffle <m tlie west side of the city 

Parking la another consideration in the study of 
traffic In large cities. Under the present regulations 
In force In New York City a vehicle Is permitted to 
park for such length of time as does not Interfere with 
or obstruct the ready flow of traffic In the highly 
congested sections of the city a maximum period of 
fifteen minutes 1* allowed, while in various parts of 
ffie ■event! boroughs public parking spaces have been 
provided on extremely wide ttuiradgbteres or open 
square*, where a vehicle pmy be parked for an extended 
period of time. Satisfactory results are being obtained 
under i^e present parking regulations, which, as a 
whole, bars met with public approval 

Tbs traffic problem Is not altogether an urban one 
ttvto ofev tha remote rural roads traffic has become 
exceaflthtfy Naavy, Many of the principal country 
roadg Wffin# out of New York C»ty are In poor condi¬ 
tion and tawuffiritotiy Wide to accommodate tbs volume 
of traffic passing over them. It seenm to we that this 
oondttfon could ha relieved* without any large expendi¬ 
tures if rite State Highways Department widened these 
roadway* so as to looks It possible for four tines of 
urt feto a to b# operated over them at eoo time. 


America* Telephone Ptmcttca from a British 
Pdnt of View 

I1B essential tent arcs of present American pm< tire 
in telephone-Une construction were described by 
Mr E. H Byng In a paper read before the Institution 
of Hleetrlcul Engineers. 

After outlining tlu? stuff organisation adopted by the 
American Tolephone and Telegraph Company, coestllut 
lug with Its assocbiied and connecting companies wlmt 
Is commonly known as the Bell System, and controlling 
some 12,000,000 telephone stations, he referred to the 
methods followed In making development studies with 
the object of forecasting the needs of niuny jeans ahead 
In the next section of the imper Jm dteemned the design 
und ls\-out of plunt and noted among other things 
• lull means having been found of eliminating the de¬ 
fects Hint were liable to ortur In aerial cable, It Ih now 
settled policy, where Usui conditions permit, to run all 
long-distance cables aerially In general It Is claimed 
that the stability of an aerial cable route Is assured by 
the pretautlons tuken during installation, the chief 
isilnts to be olmerved in planning such a route being 
slmrt (quins, extra short pdes, removal of trees Imme¬ 
diately adjacent to the mute, suspension strand ut cor¬ 
rect. tension, the right thins of ring ut short equal dis¬ 
tances apart, marline ties lo prevent crystallisation and 
ring cuts, and grade cl a mi* to avoid creeping 
In the section on engineering and constructional 
methods he dealt with pole routes, aerial rubles, conduit 


routes, underground cnlibs cabling In hotels ond large 
office buildings, hUsk cabling and wiring, and drop wir¬ 
ing, and ufter alluding to the extensive use made of 
motor vehicles for the transport of nmterlalH and men 
gave un account of soim of the mechnnteul and labor 
saving devices employed Among these are ditching 
machines for exmvntfng the shallow trenih required 
for telephone conduits back-fillers, a modified form of 
former's plow, used for pushing the ground Iwek into 
the trench Iwfore ramming tamping liuuhlnes, width 
will do as ninth work ns 10 men w«h armed with 10- 
pound rummers or pnnncrs, [sile-hole excavators, und 
i»le erei tors. 

A pole-hole excavutor consists of u three-ton truck 
carrying a Imto a^r rotated nt 00 rpm by the en¬ 
gine through gearing and capable of making a hole IS 
to 24 Inches In diameter up to 8 feet deep A revolving 
turntable an the tru<k enables the linln to be excuvatcd 
from either side or from the rear of tlie tnuk A pole- 
hole fl feet deep can be o\<HV«tod In from three to five 
minutes in various t\|*M of soil Cloy and even hard 
pan offer little resistance to the anger; the only serious 
obstacle being hurd rtnk In a nwre recent type the 
track Is fitted with a derrh k which la capable of erect 
In* Urn pole on completion of the excavation, Tim au 
tbor witnessed tlw» erection of 45-foot poles In a bock 
alley in Detroit by means of this equipment The sub¬ 
soil was ■ hard clay, and it took the machine 4V6 min 
ute* to bore a 6-foot hole, and a total of 016 minutes 


to place the pole in position reedy for tamping One 
foreman and two skilled men represented the whole 
gang Ml the telephone comixinles also have n number 
of three-ton triHka fitted with derricks for fade erec¬ 
tion On country roads, where the ]tolas are laid out 
along the road tn advunre nnd the holes have been 
excavated, It Is itosslble to erwt 25-foot poles at the 
rau of alsait -10 an hour umh r fa wimble condition*. 
The lnuxtiuum munis r cr« ted In un eight hour day b> 
«mc foreman and eight men using one llirec-ton track 
Is 'too 

In condushin the uutiior remarked that when the 
spas! with wltirii tetephom construetlon la carried out 
was first realised It was Imagined that tlie quality of 
the work most necesMinlh suffer Investigation lam 
ever showed lluii this was mo the <ase Tliere are 
sewrnl reasons for this um \|s*< led combination of high 
quality nnd rapid output Thi mid\ acceptance of 
machinery and labor raving devices by the working 
man und the fact that tlu \ have Inin used to tMr 
full caiHidty have l«*en condwlve hi high effidency 
Trade unionism exists to smia extent, but there Is no 
desire lo Imtuptr output The men reudlly «cce|it tiny 
suggestions for tqiecdlng up the work as they Mlcve it 
will Is* to their advantage to reduce costs In eonse* 
quenee It has 1*een jsisslhle to pliict the nmjorltv of tele¬ 
phone workmen «ai the staffs of the vurlnu* ctmqiunles 
ratio r than tin an hourly basis. Thcv retelve a good 
weekly wngt and enjoy privileges In regard to holt 
days, sickness, pensions, etc, 
w lih h attrrn t u gtsal dnss of 
iium Another I important point 
Is Um proK|ttvl of promotion 
to the higher grades for all 
ranks It Is a feet that Hny 
position In the Bell System 
is <q»en lo unvom who lie- 
comeH qualified for It Among 
the Jointers ure iiihi who 
huve graduated In a unfver 
slty tliev huve started hi 
tlu iHittoin, hut they do not 
stuy tiun hmg Jhe actual 
hours worked are not hmg 
Inn while the nun arc on 
duty they work hard and 
well 

Making Petroleum from 
Colza Oil 

A h IIKNCU M-lmllNl M 
Alphonse Mullbc, lius 
Invn making some Interesting 
exiierimentH with regard to 
(lie effect of cHtalyaerN upon 
vegetable oils lie first oh* 
served that the decomptwltlon 
of Unseed ofl njsm a mixed 
iHtiilvrer rap|>er magnesia 
led to the formation of u gas 
having a high degree of 
ralorilh power and a liquid 
wlilt h after having been by 
flrogenuUs! iqsm nh kel at 
180 dt'grees, was found to 
consist of a mixed petroleum 
made up of fonnenh und cull* hulro-curhonH with the 
latter predominating At a session of the french Acad 
emv held Ootolter 17 1021 he made ii re|s>rt stating 
that most vegetable (fils ltehuve In the same manner He 
mentioned In imrthulnr the treating of riilxn oil over a 
copptr iiluiiilnu utility ser In a cvqqter tuts' nt a tom 
|H»niture of V»0 to (WO degrees Centigrade This treat¬ 
ment resulted In the formation of m»n-4*<»nilensiible gases 
and a liquid Tlie gas, which has a high Illuminating 
powror, consists of ethyleok and formaih tarbldes and 
of h\(lri»gen mvouquinfeti bv rurlsm monoxide and 
otrUm nnhydrldt* 

Tlie liquid fi»nned whhh was c|a»stnut brown In 
color readily vlelded two fruitions one hulling at IfiO 
degrees Ontlgrudt and tiie oilier ut 2fi(l degrees When 
tlm n*sldue was passed over the (Htnlvser the second 
time fresh quantities of these pro dm ts were formed 
After being treated with dilute wain and water each 
of th**se liquids wiis hvdrctgennted over nhkol nt 180 
degrees Those results sli«»w that the decomposition of 
eolxn oil under tin conditions staUMl results In a mix 
lure of cydb and fortarah lndrocarbraiM. Thus It ap¬ 
pears tlmt It may be possible to jiroduce at will any 
given |m rraleimi containing chiefly cyclic carbide* wlihh 
are tlther simply cvclofornirtilt. or else both aromatic 
and tvvlofonnefllo If tbe range of raw materials ran 
be madi HnlHtirativ wide this process muv as|>lr< to a 
place In the future program comimrahle with thnt held 
by the imtnafutture of vegetuble alcohol fuel 



Waiting far the Manhattan Street terry on a Sunday morning during the pleasant weather Coming 
back at night it is even worn on the Jersey side, the line may extend for a mile, and sometimes the 
Jam is so bad that many drivers abandon their cars and return for them the next day 
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Overhauling the Htinoan Mechanism 

Some of the Extraordinary Things That the Twentieth Centoiy Snrgeon Baa iimel to 



T UB po**ibUiti« conjured up In the moot prosaic 
Imagination hy e\en a casual nummary of happen¬ 
ings at the Eleventh Annual Oongreaa of the American 
College of Surgeons, held In Philadelphia recently, make 
an appcul of outstanding geeerat Interest* Perhaps the 
moat aumxing single Item was the war-bom work 
in fad a t reconstruction But at first glance the re 
building of a human face seems a phenomenal achieve¬ 
ment, its Importance to the whole public dwindles per¬ 
ceptibly In comparison to some other trails that daring 
surgeons are biasing with encouraging success In sec¬ 
tions of the human body almost uncharted, so far as 
the knife of the operator Is concerned* 

The brain, for instance, has been approached by the 
most skilful surgeons, even In recent years, with hesi¬ 
tancy lntra-crunlal operations have been a last resort 
By actual operations at the recent Oongreaa It was dem¬ 
onstrated not onto that this condition no longer exists, 
hut that the specialist In brain surgery Is now as sure 
of his ground as the hone-setter In the presence of 
famous surgeons from many countries of Europe and 
South America one surgeon, working hy the light of a 
tiny electric bulb Inserted into the hols which he had 
cut in the patients skull, performed an operation con¬ 
suming more than two hours. 

This use of electricity Is a natural development of 
steps taken hy surgeons in earlier years. Six years 
ago at a Congress of the College a daring surgeon oper 
ated on a boy who was subject to fits. The ordinary 
diagnoses had fulled to disclose any sign of a blood 
clot Knowing the exact spot on tho face of the child 
at which the contractions started, the surgeon made a 
small aliening In the akull and with an 
electric needle gently touched the surfoce 
of tlte bruin over a widening area. When 
the muscular contractions resulting oc¬ 
curred at the point where the fits always 
had their etnrt, 11m surgeon examined the 
Interior of the skull and found a small 
piece of scar tissue This was removed, 
and the boy recovered 
Since then a famous Baltimore surgeon 
hHS made possible I he definite location of 
brain tumors and other obstructions by 
X ray Until a few yeurs ago X-ray pic¬ 
tures of the brain were of little value, 
because the fluid produced In the igttne 
and which passes up over the brain sur¬ 
face and through the ventricles Is of the 
same consistency photographically as the 
HCtnnl brain cells. The Baltimore surgeon 
discovered that the fluid could be with¬ 
drawn through a small hole bored In the 
buck of the skull thus letting In the air, 
with no 111 effei ts to the patient An 
X ray plate then gave a clear Impression 
of the brain and of u tumor or other malignant growth. 

The use of an electric bulb within the skull robs 
cerebral surger\ of one of Its greatest difficulties. This 
was demonstrated «t the Congress by I>r Charles Fra¬ 
sier, a specialist In this field of the profession The 
patient was a mtOille-Hged uoumn She was w he el e d 
Into the clinical amphitheater of the University Hospital, 
strapped upright In a tlmlr » iMwithm which surgeooH 
now recognise as superior for Imm-cranlal operations* 
A steel brace held the head rigid and in position. Band 


By WdUam A*MeGany 

ss he explained to the vititteg agsetottsto etch step In 
the operation, he moved beck to permit the others to 
look within. He lifted on foe potet of an in str u m ent 
the ganglia which he had hem eeakfsg Then, when 
the operation waa completed* gh electrode was Intro* 
duced Into the opening until fo* point of it touched the 
motor nerve center The pattiafs Jaws mapped shot 
with a click, proving that cher motor and not the sen¬ 
sory nerve center had been Isolated. 

In a general way It might be said that the three 
years wldeh have elapsed dim the armistice ham 
served to crystallize the toforaatteo that m edi ca l 
science gained in the world war, so that many of tbs 
things done under the deeperttb S tre ss of war are Just 
now coming Into general use.' Facial reconstruction la 
m this class. The members of the Congress were par¬ 
ticularly Interested in the work of Dr Tilray P Blair, 
of Bt Louis, who was consulting surgeon to the Amer¬ 
ican Expeditionary Forces tat France in charge of re¬ 
construction surgery He was able to present final 
statistics, showing that 2600 American soldiers needed 
the services of thta division. Of this number about 
2000 were treated abroad and 606 amt home for treat 
rorat 

At the outset of his discussion, Dr Blair emphasised 
the Importance of the work to civilian lift by pointing 
out that larger facial defects are created by cancer 
operations than by battle casualties, on the average. 
He predicted that the results achieved in this tine are 
opening up a new field of surgery* 

“Tho most Important part of any surgical procedure 
Is a plan," said Dr Blair. *0*d the more closely apd 


intimately this plan fits the needs of the case, the bet¬ 
ter will be the results, in reconstruction of the face, 
the plan should be as accurate and comprehmslvs as 
those used by the oculist, the dentist or the Journeyman 
tailor In the creation of the plan, we should mi rate 
the methods of the sculptor and tailor who materialise 
their conceptions in clay or chalk before attacking the 
marble or cloth* 

"If reconstruction surgery of the face should con¬ 
tinue to develop along the tines upon which Jt Is weU 


/ 

luw» tha paati tut mtfk ft, tdtatoawr frftfta 
to master. TW added feature is toed oorarad with tto 
foil and a partem totnad*, wft m to* toll uiattop*# 
out From tola pattern we dot th# eartttofowtfowltito 
we build mttoeurtw foe tore Worn toe tot's ttofey 
rut It Into fhape and apply tt to ton old woon4^ 4bto 
a piece of adjacmt toto w cat to too tie# co rarfog toe 
newly built feature, and lg left Jo in ed tike a j|*p in 
Its old position until it Ti aging to pelt on the tie* 
structure, after which It to cut jwtoy." 

Perhapt the greatest tfagfe ddnatmetisn afold* ti 
the Congrats was toe appointment of a oemittt tte* that 1 
win make a complete survey of the Vomits sttafnod by 
the use of radium In the treatment of cancer and other 
malignant gro wth s, this action was the outcome of ap 
unexpect e d criticism from Pr. John B* Detvsf, of PfcU* 
■delphla. Just after being Installed ss the near presto 
dent of tile academy, Dr. Dearer said that while he 
hesitated to e xpress a fear that radium wtil go the 
way of other new methods which could not stand the 
test of practice, the fact la that radium has failed to 
many cases where it was depended on. He pointed out 
that It Is not by any means a cure-all for cancer and 
warned the members of the college from placing too 
touch reliance on Its value. 

Heretofore the results from radium have been made 
known to the profession ae a whole only through the 
energy of the Inittviduel user, or the institution to 
which be works. The college has created the machinery 
that will In effect chart the activity of ever y milligram 
of radium for every moment of Its use, making fuuus* 
reports. This action was particularly timely to view 
of the fact that greet progress was ma4* 
at the Congress toward the coutplstton of 
the fund for the Dr John B Murphy 
Memorial which Is to he built in Chicago. 
Olttoatu of that city have pledged $100,000 
to be paid over when the college raises 
*200400. 

In this memorial the Collage of Sur¬ 
geons will have Its own laboratory and 
research center to which the problems 
that have bailed the greatest of individual 
surgeons may be placed before the com 
poslto minds of all. It is expected that 
the fund will be completed and work 
started within another year, and to that 
event the radium Investigation doubtless 
will be one of the first launched. An¬ 
other problem, referred to at the Men ti ons, 
concerns the expected Isolation of the or¬ 
ganism tp the blood which to now held 
to be responsible for certain forms of In¬ 
ternal hemorrhages that have heretofore 
been a mystery to science sad dssth to 
the victim. It was announced that ex¬ 
periments have been made demonstrating that this con¬ 
dition to caused by a germ The Mood of Infants 
stricken with the masses, injected la small quantities 
into the blood of adults, has caused hemorrhages. Blood 
transfusion from a healthy volunteer was hsM oat ss 
the best known treatment indeed, ft waa stated that 
the profession to Just begin n i ng to mattes tits wide 
range of value of Mood transfution. 

SpecUkatiom for VarvUi 


A MONC Ae scientific developments of the promt generation none 
/| ore more marvelous than Aon of surgery m os t practical of all 
* M applied science We recall. some fifteen poors ago, when surgery 
amide the chest was fust begtnmng tp be practiced, Ait a Very compe¬ 
tent physician and surgeon patiently explained to m six separate and 
distinct reasons why it could neper bo dons, end why Ae reports that 
it had been done were newspaper fabrications. What Ae some gentle¬ 
man would say to the prospect of Working for two hours within a 
patient's skull by Ae light of a tiny lamp mtioduced therein we can 
hardly tmagme. Such achievements as Ms make it ptam that the 
surgeon of today takes hu patient apart, repairs hm. and puts Um 
together agam. wtA somewhat Ae same freedom displayed by a me* 
chante m overhauling Ae mtirmls of an automobile. Thu story, as 
revealed by At Eleventh Amrnal Congress of Ae American College 
of Surgeons , Mr McCarty tells us here ,— The EDITOR. 


ages covered all bnt the small ami over the left temple started, I can see no reason why in the majority of npHH present high price of varklgk for all purposes, 
where tbs operation was to be During the early stages iusw» a really good surgeon, given a healthy patient, 1 and the great variety of uses to which It to applied, 
of the operation while the akin flap wus being laid the feeling of an artist, the skill of an ordinary tailor both to the home and co mm ercial work, make proper 
back and the surgeon aaa rutting through tissues to and the tenacity of a rat terrier, foutd not produce to specifications for the purchase of this materiel a matter 
the hone wititout disturbing essential nerves and niu»- flesh and bone feature* that compere favorably with of groat Importance. The govenfitupt ftstif to a large 
rles, the amphitheater uu* Illuminated by the usual those created by the accepted sculptor or painter* But user of varnish for bgto Indoor and outdoor use, Stiff 
high power overhead electric lights. it will require apodal skill g*4 tratotng and no end of samples of all this material submitted to th* vatioU* 

The beginning of the cut through the bone of the hard work. dep artm eofo ar * teste d by th* Bureau of Mrafoto 

akull was made with u small hummer and chleel. Then “Until such men are trained towofck to this Una the Two puhttoatUM, Circulars Hoe, and ItT of th* 
a drill waa used. When this had penetrated the sec- results must continue to be archaic and not incompar- Bureau of Standard* hkvs Jhst hate tosue* and foay 
thm, about tux inch and u half In diameter, was cut able to the results that would follow If each man wero be obtained tram th* ftu t toffote fMhfit trf th i n niiue l * . 
around with on instrument similar to a pair of cutting forced to make his own cloths*, Satisfaction at mtos aomnmtt hfotfeg tiflk* Washington, IJ, d, a*, fig 
pliers. With the orifice completed, Dr Frailer picked appearance has a tremendous bearing on poise and per copy* Ttag deal Wtfo ajpetftffgtteut for irttof 
up a metal band like the handle of a spoon, to the end self-confidence and, disregarding battle casualties, skill restoring' >P*rv*rafo|l and tlHiini nni)d. itopeitlfolf 
of which waa the small electric light bulb This was to the correction of facial detect* will open up a very The ftpsfo&fttititi JMk toEVf tf fct fogt flag state to# 
Inserted In the bole, the handle resting on the head substantial field of legislation tttd touch-needed surgery, raqolrafotoja toftgFlMBA 

und holding the bulb rigid Then all the overhead "If a man, through being ^ wounded or on accident, but leavk to * vfojt aid* Ijttlflto & 

lights were extinguished and the surgeons filling the has lost his nose, we first make a day cast of th* f*o# the prapartffo**? tffg mforitiL tfetof# tifMiwt to fo 
lining tier* of seats could see only a dull red glow to without the misting feature, this negative is then filled * mp in to rlgt^foretiteSt jk ltatefowlA fotifoie 
the opening of the patient's skull with plaster and a positive du* nude. On this the aft* footer#r to folloti to# tom Id##* to foM'fiqMMgljfr* ofi 

After what teemed an age, during which the ftagars 1st work*, developing the misting feature according to tW m*teri#lb tfot titer ttifog folit It Mftadi #* 

of the surgeim's right hand woro busy within the skull the best esthetic rules. Whs# this to completed, wv sattofoefory gfiday to* most **^#ra*tiafUiqkto, v y , c ^ ^ 




SCIENTIFIC AMERICAN 

A Ten-Year Naval Holiday 

Friendly Cooperation Substituted for the Present Naval Competition 


QlBLDOlf Us th* world wlta—a a an act of more 
t3 cOm t MUo os statesmanship than that of Secretary 
HfliWfi Us tote that tfae loading naval power* 

4m ImmmHmtaly dsatroy 08 capital ships* totalling 
ew ate apd a half mUte ton* dtopte e smant, aad 
that too tsto mu abljps should bo built for the next 
top yaara That this ilraaric proposal was an exhibi¬ 
tion of petettasl statesmanship for which Um whole 
world aw watting waa proved fay the acclamation with 
which It was everywhere received. Our Secretary 
realised tott The disease 
of naval rivalry waa ao deep* 

■on tod as to call for a major 
operation. 

Charity baton* at homo; 
and nowhere did tba Axnerto 
can kaife eat so deeply as 
Into our own fleet of capital 
ship*. This fhet has been 
everywhere recognised. Self- 
sortery, raft a* this, pre¬ 
vented spy suspicion arising 
aa to the purity of our mo¬ 
tives i and theta la no doubt 
that It contributed greatly 
to tbe succ e ss of the Confer* 

«mw Immediately upon the 
conclusion of Hr HugW 
address tbs proposal was 
heartily accepted In princi¬ 
ple fay the British and Jap¬ 
anese represen tatives. The 
subsequent deliberation* 
have been In the direction of 
adjustment of details. 

In working out Its pro¬ 
posals for a limitation of 
naval armaments the United 
States was guided by four 
general principles, first, the 
practical elimination of all 
capital shipbuilding pro¬ 
grams either actual or pro¬ 
jected; second, further re¬ 
duction through the scrap¬ 
ping of Certain of the older 
ships* third, that regard 
should t* had to the exist¬ 
ing naval strength of tbe 
conferring powers, fourth, 
tost the tonnage In capital 
■hips should be the measure¬ 
ment of naval strength, 


which are at present to her first line. These are tbe 
“Orion,” 'Thunderer," “Monarch" and "Conqueror," 
veaaele of 24300 tons, armed with ten iflJWnch gnus, 
the "Erin" of 28.425 ton* and ten l&Mnch guns, and 
the "King George," "Centurion," and M AJux" of 24,100 
tons, armed with ten 13.Much guns. 

In addition to these she undertakes to scrap fifteen 
dreadnoughts and battle < ruisers, making to addition to 
tbe "Hoods," as mentioned above, a total reduction to 
tmmage of 007400 tons. Tbs grand total of capital 


Vlf JS j ^ 



ffpsto, tS knot*. Imw tfSi Kriit if*, ftmit — u I* sow. Armor i bttt, II* i rub portion■. 12* 
to IS* j torpodo tab*, two tl* 

"Maryland," first U. 8. battleship to mount the 16-inch gun. We retain three of this class 


with a proportionate allowance of auxiliary fighting 
craft prescribed. 

The United States 

The United State* undertakes to destroy nil but two 
Of its new capital ships which are now under Construe 
that and progressing to completion Ttos Include* the 
six battle cruisers and seven battleships which are now 
muter construction, but it exclude* the "Washington 
and "Colorado," slaters to the "Maryland," which have 
been branched and are from 
00 to 80 per pent completed. 

The total tonnage of these 
is ship* on completion would 
have been 550300 
The United fitates also 
undertakes to destroy all 
faattfeehJpe up to and includ¬ 
ing the *ttotewato" and tbe 
"Worth Dakota," There are 
fifteen peedveadhought ships 
hn ear Navy. add theft* ton¬ 
nage amounts to 227,748. 

tbla to tbs total 
gtaft fJw* for an butt* 
rfttw tMtottia «nte*M l #* 

*S»a tow Af capital Ship* to be deetrogred 
VS vi t wiu , awrwaaat «Mwo too*. 

Brtul* , 

to omdb imatnirrta. at two 
Of tbe ifter-Om <* November 

•ot ret M* Bid dooa, but upon 
i*efc eqWuted. Tbe*. two ebip* 
qf 88,000. 

_ fWo ttdp* o* the “Hood M ctaaa, 
fasdertato* todeemv tight tawfemibt* 


•hip tonnage to he destroyed totals 588,100 ton*. 

Great Britain to not tailed upon to destroy any pre- 
dreadnnughto, haring already scrapped them all to the 
extent of about 270,000 tons. 

Japan 

Japan undertake* to ulumdon her program for !ho 
building of ships illicit arc not told down namely, the 
“KII," "Owari," No 7 and No. 8 battleships, and Non. 
ft U and 8 buttle <rul*crn It should he noted that 
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this does not Involve t Uo stopping of construction upon 
any ship upon which crm*truction has already begun. 

Japan to also called upon to scrap two battleships 
the "Tbsa” and "Kagu," which are udder construction 
four battleships, the “AniagT and “Akagi," which are 
building, and the "Atago” and "Takao," which are not 
yet laid down, but for whlcb certain material has been 
assembled. 

The stores Involves a reduction of six new capital 
ship* which are under construction, whose total tonnage 
to 254,100 tons. 


Japan undertakes also to scrap all pre-dreadnoughts 
and capital ships of the second line, which will Involve 
the destroying of all ships up to and Including the 
"ftettsu" This Involves the destruction of n of tbe 
older shlpM, with a total tonnage of 181,2281 The grand 
total of reduction Is 435,328 tons. 

France and Italy 

Regarding France und Italy * the American proposals 
as first set forth by Secretary Hughes bad to say 
“In view of certain extraor- 
dfhan conditions due to the 
World War affecting tbe ex¬ 
isting strength of the navies 
of ft runce and Italy, the 
United Staten* does not con¬ 
sider neeoHsarj the dtscue- 
rion at this stage of the pro¬ 
ceedings of ilm tonnage al¬ 
lowance of these nut Ions, 
but proposes it be reserved 
for the later consideration 
of the Conference H 
Hie final ratio adopted for 
the live powers concerned 
was 5-0-3-1 7-1 7 

Replacement After Ten 
Years 

It Is agreed that no new 
capital ship* ahull be con¬ 
st nit ted during the next t«i 
>eurs, CYcept ouch rejdoce- 
nient tonnuge ah to provided 
by tin agreement 
Tlie tonnage taisto for cap¬ 
ital whip replacement to aa 
follows the United Statea, 
525000 ton* Great Britain, 
%2r» ooo tun*. and Japan, 
315000 tons. Under this 
agreement capital sIiIim are 
reckoned to be ohoulete 20 
years from the date of com¬ 
pletion Tills, It will be 
noted, to five years longer 
than has been accepted of 
lute \enr» as the limit of 
usefulness for n capital shlii. 
Capital kIiIiwc 20 yean from 
the date of completion may 
lie replaced by new capital 
ship construction, the keels 
of such new construction to he laid when the ship Is 
17 year* old, but the first replacement tonnage must 
not 1>e laid down until 10 >ears from the date of the 
signing of the agreement The wrapping of capital 
shi)w replaced hy such new construction shall l»e under¬ 
take not later than tlie date of completion of the new 
cuONtrueflon 

No Capital Ship Above 85,000 Ton* 

A most Important reservation to that regarding the 
rise of ropital ships, which. 
It to agreed, shall not exceed 
35000 tons. The rupldly- 
growlng rise of t apltal ships 
has been one of the most 
^wtarmlng facts of the naval 
problem Under the iqnir of 
competition ench nav> nat¬ 
urally ulined to outbuild ex¬ 
isting ships In speed gun 
power protection et cetera, 
with the result that we have 
moved up In the Inst 10 or 
12 years from the 20 000.ton 
•‘North Dakota" to the 
28 fll 0-ton “Queen Eltxn 
both," the 32,000-ton ‘Manland" and the 43000-ton 
‘Hood. * Pretsindenmci of jamer gained thrnugti big 
displacement of the Individual ship will no longer 
figure In future mnlcs. 

Auxiliary Fighting Craft 

In the agreement, auxiliary fighting craft have been 
divided Into the three heuds of auxiliary surface craft, 
submarines, and aircraft carriers sad aircraft Under 
surface fighting craft are included cruisers (ex< luriw 
of battle cruisers), destroyer fluttlto leaders, destroyers 
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and all other surface type* except existing monitors 
and unarmed surface craft under 8000 tons, fuel ship* 
*uppl> ship** tenders, reptilr shijm, mine »weepers and 
TemelH ivudlly convertible from merchant vessels. No 
new auxiliary fighting craft muy he built exempt frtrt 
the jigret incut that exceed 8000 tons displacement and 
]fi kiKrtH jqiecd and that curry more than four 5-loch 
guns. 

The total tonnugo of < rulsors, flotilla leaders and de¬ 
stroyer* allowed mli i*>wor is for the United States, 
450,01X> tons for Groat Brit 
•In, 4**50 ooo toiiH and for 
Japan, 270 000 Ions. If the 
total tonmtgu In auxlllur> 
surface fighting cruft of any 
power c xcoedM today the pre¬ 
scribed lonnnge as glv«n 
above sin li « xce*M need not 
be hi minted until replace¬ 
ments begin, when the total 
tonnage for each nation 
must he reduced to the pre¬ 
scribed allowance. All aux 
illary surfaro fighting cruft 
wIksw keels had been luld 
by November llfh, 1921, may 
be completed, but no new 
construction exc<q>t replace¬ 
ment tonnage must Iw laid 
down during the period of 
the agreement 


Allowance of Submarine# 

Kacb power Is allowed n 
■podfled total tonnage of 
■nlmiurines which Ik ns fol 
Iowa tlie United States, 90, 

000 tons, Great Britain, 

90,000 tons. Hnd Japan, 

044U0 tons. 

It la possible that there 
will be some modification of 
this arrangement Both 
Great Britain and the Uni¬ 
ted States will have to In 
crease ratlu r than reduce 
their submarine fleets, and 
It hua been urged that muh 
addition Is imunststent with 
the purpi*He of the fWmfier- 
cnee, whh U alms at all¬ 
round reduction*. The agi¬ 
tation In ftitor of the total 
abolition of Ihe submarine, 
which prv\nlled at the Ver 
sallies Conference, showed 
Home Mlgns of revival at the 
present Conference The nr 
gument agulnsi the milium 
rlne was bused chiefly upon 
the possibility of some power 
mantling to the atrocious 
misuse of It, which was one 
of the most damning Indict 
manta against Germany In 
the recent war If the mile 
marines wore to lie prohlb- 
Ited altogether It a ns urged, 
no such abomination would 
become possible On the 
other hand, U was argueil 
that the submarine Is tHwcn 
tlftlly the weapon of the 
weaker power 

Aircraft Carriers and 
Aircraft 

Tlie agreement assigns a 
specified tonnuge of aircraft 
carriers to each navy, the 
United state* tiring allotted 
80,000 tons, Great Britain, 

80INK) tons, and Inpun 4A- 
000 tons. If any jmwer pos* 
mmc* today a tonnage in 
excess of this amount, it Is 

not tinder obligation to scrap such except until replace¬ 
ment* begin ut whhh time tlie total tannage shall he 
reduced to the prew tilted allowance Airplane camera 
whose keel* Iihva hem laid down may he completed 
No new airplane carrier tonnage except for replacement 
shall he laid down during tlie itcrlod of the agreement 

Replacement of Auxiliary Fighting Craft 

Cruisers that are IT jeers old may he replaced hy 
new (imsinu Hon but the keel* for such new conatruc- 


acamiFsc 

turn ahall net be laid until t^p tatobago it la tettedfld la 
I* 15 mn of age Imt flu date of dumptatkm. 

Destroyer* and flotilla learfafite umy be repiaead when 
they are ill year* old; and fee name age apptit* to 
replacemerft of submarines. Airplane carrier* may be 
replaced ufter they are 20 yadr* Of age, but the keek 
of such new construction most sot he laid until the ton¬ 
nage which ft replace# Is 17 year* of age from the date 
of completion. 

Because of the fact that n^ral hi ref* ft may be readily 
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CAPITAL SHIP STRENGTH AS DETERMINED BY THE ARMAMENTS CONFERENCE * 
ldsplurormmt-Kflklency In Last Column Estimated on 20-Year Life Assigned by Co nf e rence 

United States 


< ajital Shot 


1j 


Mu r> land 

Go lorn do 

Washington 

nallfornU 

Tennessee 

Idaho 

IHKSlMHlppt 

New Mexico 

Atiaonu 

Penn lvunla 

Oklahoma 

Nevada 

Texas 

New \ork 

Arkansas 

Wyoming 

Utah 

Florida 

TotHls 


Right 16* 
Right 10* 
Eight 16* 
Twelve 14" 
Twelve 14* 
Twelve 14* 
Twelve 14* 
Twelve 14* 
Twelve 14* 
Twelve 14* 
Ten 14* 
Ten 14* 
Ten 14* 
Ten 14* 
Twelve 12* 
Twelve 12* 
Tan 12" 
Ten 12* 

102 


702,000 
702,000 
702,000 
914,100 
914,160 
914 100 
014,100 
914,160 
787,272 
787472 

050400 

656,060 

656,000 

656,000 

620740 

620,740 

400,000 

490,000 

13385,170 


54 

32,000 

82,600 

82300 

82300 

32300 

82,000 

82300 

xzono 

31,400 
31 400 
27300 
27300 
27,000 
27,000 
20,000 
20,000 
21325 
21325 


WtepAlY, l*tt 

tnno natroc t any tents! aftlp tofteagi or auxiliary fight* 
teg eraft tonhkge tor fr*e<te account 
The teat dates of tbar afirefeu'nt refer* to ttk imp 
chant marten end ***** that as the importance the 
merchant marine la m invert* ratio to the «taa of naval 
armaments, regulation* maet be provided te gotten Its 
o onvteal oe tot war gurpnens. 

Such, la an otrtllno of this momentem agreement It 
bear# evidence of a painatakteg fete the strength 

of the navies concerned and the raepotedfdflttes which 
they severally bear. The 
agreement has been accepted 
by the United States, Great 
Britain and Japan, and the 
exception* which worn taken 
to It were not found to pre¬ 
sent any Insurmountable <jif* 
Health*. By acceptance, the 
powers concerned have re¬ 
lieved the future of a fear¬ 
ful menace. That la the neg¬ 
ative gain Greater than 
this, however, la the positive 
gain of the development of 
a spirit of confidence and 
cooperation among the throe 
leading naval powers of the 
world. 



TIood <modified) 
Hood (modified) 
Royal Sovereign 
Uoyiri Oak 
Resolution . 
Revenge . ,. 
Homilies 
Queen Elisabeth 
WarspUe 
Hurhnm 
Valiant 
Malaga 
Iten how 

Empress of India 

Iron Duke 

Marlborough 

Hood 

Renon n 

Uejmlse 

Tiger 

Totals 


Eight 16* 
Eight 10* 
Eight 15* 
El gilt 15* 
Right 15" 
Eight 15" 
Eight 15* 
Eight 15* 
Right 15* 
Right 15* 
Rigid 15* 
Right 15* 
Ten 13.5* 
Ten 131* 
Ten 133" 
Tun 133* 
Right 15* 
Slx IG* 

Six 15* 
Right mo¬ 
rn 


Great Britain 

817,280 

817386 

058,400 
058,4<k> 
658,400 
658,400 

658.400 

658.400 
058,400 

658.400 

658.400 

658.400 
006,000 
600 000 
606,000 
000,000 
(158,400 
403,800 
493300 
484 800 


1016 

1016 

1016 

1910 

1017 

1915 

1915 

1015 
1010 

1916 
1014 
J914 
1914 
1914 
1920 

1016 
1016 
1014 


12 773,360 


37300 

37,000 

28,000 

26,000 

26300 

26,600 

26,000 

28,925 

28,925 

28,925 

28,025 

28325 

25.850 

35.850 
25350 
25350 
43,000 
27 550 
27,550 
20,600 

582,725 


0 

0 

5 

5 

5 

5 

4 

6 
0 
6 

5 
5 
T 
7 
7 
7 
1 
5 
5 
7 


20/20 

20/20 

8/4 

3/4 

8/4 

8/4 

4/5 

7/10 

7/10 

7/10 

8/4 

8/4 

18/20 

18/20 

13/20 

18/20 

10/20 

8/4 

8/4 

18/20 


Nagato 

Mutsu 

llluga 

Iso 

'I ainashlni 
huso 

Klrlshlmn 
llurunu 
HI I el 
Kongo 

Totals 


Eight 16* 
Eight 16- 
Twelve 14- 
Twelve 14- 
Twelve 14- 
Twelve 14* 
Eight 14* 
Eight 14- 
Rlglit 14" 
IClght 14" 

90 


Japan 

745,840 

745,840 

780,000 

780,600 

789,000 

780,000 

526,400 

526,400 

526,400 

526,400 

6,756,080 


1921 

1921 

1918 

11117 

1«7 

1915 

1915 

1915 

1914 

m 


35.000 

35,000 

32,750 

32,700 

32,009 

32,000 

28,450 

28,450 

28,450 

28,450 

3)3300 


0 

0 

3 

4 
4 
8 
6 
6 

7 

8 


20/20 

20/20 

17/20 

4/6 

4/5 

7/10 

7/10 

7/10 

13/20 

8/5 


82,000 

82,000 

82,000 

82400 

30486 

28400 

29400 

27409 

23460 

28450 

20,625 

20,625 

17450 

17450 

14400 

14400 

10412 

10412 


416469 


87,000 

37.000 

19450 

19460 

10400 

19450 

21480 

20447 

30447 

20447 

21,604 

21,694 

10,803 

16403 

16406 

16403 

40460 

20,008 

20,663 

19440 

447437 


35400 

35,000 

27487 

20400 

25,000 

22,400 

19JM5 

19415 

18,403 

17,070 

247,490 


adapted from special types of commercial uhvraft the 
(Jon ft‘fence did not consider that it was practicable to 
prescribe any limit for such, 

A final and very Important danse of the agreetnmt 
hinds the parties to it not to (llapose of any war vessels 
In spy clow In such a manner that they may later 
become combatant war vessels tn another navy Fur¬ 
ther, they bind themselves not to acquire war v es s el s 
from any foreign source. Another clause looking in ths 
same direction is that which binds the signatories not 


Atmocphert a Glint 
Engine 

I N the annual Reds lecture 
delivered at Cambridge, 
Sir Napier Shaw, Professor 
of Meteorology at the Impe¬ 
rial College of Science and 
Technology, mid ha wished 
to generalise the atmospheric 
processes In Much a way as 
to make them amenable to 
established physical laws. 
He would regard the atmos¬ 
phere as n giant steam en¬ 
gine A steam engine had a 
boiler, o condenser and a 
flywheel The boiler of the 
ntmoaptierr was the warm 
surface of earth and sea the 
condenser some cold surface* 
In the IHdnr regions and the 
great mountains, but princi¬ 
pally tlie cold regions of the 
upper Hir 

The flywheel was made up 
partly of the normal winds 
and partly of the semi-per¬ 
manent winds of cyclonle de¬ 
pressions. The normal winds 
grouped themselves Into two 
great circulations — on one 
hand a grout circumpolar 
circulation In tlie upper air 
In which air traveled from 
west to east, and, «n the 
other hand, a comparatively 
narrow equatorial belt of air 
continually passing west¬ 
ward. Between the two, over 
the great oceans, were per¬ 
manent antlcychmU: circula¬ 
tions, huge traveling bands 
of air, a couple of thousand 
tulles lung (west to east) 
and a thousand miles wide 
(north to south) They re¬ 
minded otoe of the driving 
belts of the war tanks in 
their movements. As they 
moved round Uke a driving 
belt they carried forward the 
westward moving air of the 
equatorial circulation on the 
south side and eastward 
juqvtng the air of the polar 
circulation on the north aide. 
They were thus the gear 
that kept the mate flywheels tn working order He 
attributed much importance to fete aspect of the fly- 
wheel. It wm wtaM toog-dlatapce air travelers win 
; have to take chtefi* Into amridernttai te q* future. 
»y taking adtantejjfe of the equatertM portion te the 
fiftMuth century Gbtumtra* reached America, and rim* 
llariy, te the twentieth tentury, by taklng advantag* 
of the ctrcumpoter arctlgn, Alcfick ritotesd yhe Atiantlb 
te an atrptendlfl tfi hours, thqs achketeg the fir# noto* 
step transatlantic alrplana tew, 
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Lgttt Hm inaMy of six parabolic Mirrors Into a stank reflector, showing the uirersal suspension from the pole Right A half-mile of i(laminated road, along 

which objects stand oat in a si I boo sited outline sharper than that displayed in ordinary daylight 


The Last Word in Illuminated Highways 

An Invention That Calls for the Reversal of a Recently Expressed Editorial Opinion 

By J Malcolm Bird 


M OST nutomnblllsts will hrw that on the Iwxlx of 
I Hist oxperlcaoe the oplnbut which I set forth 
editorially In our Issue of Oct tat, 19*21 Ik c-nrmt 1 
painted out that so far as successful Illumination of 
the road la concerned one's headlight Is superior tit 
pole lights »t the aide of the wuy Even one w ho drives 
at night must have had experiences, startling if not 
actually lending to accident, whlch illustrate this. One 
driven througli alternate *ones of illumination near the 
lulled and Bum!-darkness between them until one's power 
of eye-accommodation Is purely xed, and tlic alternation 
of daxxte and darkness becomes u monaee to wifetj 
And one's headlights, which are unlfonn and agreeable 
in the illumination they afford, are uxcIcmh, the polo 
lights Interfere with their action nnd leave the road 
substantially im Illuminated, The morning papers of 
the very duy on which I write tell of u driver In whoxo 
behalf the strongest presumption of coini*tenco and 
careful driving exists, who was killed on n lighted 
thoroughfare by running into a truck standing ulthom 
toll-lights I have had the narrowest escape from a 
similar accident, being saved only when the headlight 
of an approaching car—fortunately a gnwsly Illegal 
one—threw the obstruction up In silhouette On on 
illuminated highway of the familiar tyjie I think there 
is no argument against the 
proposition that visibility Is 
dangerously low So In view 
of tbs effective work that 
has been done to meet the 
problem of glaring head¬ 
lights, I expressed the defi¬ 
nite preference for a road 
wholly un lighted save ft>r 
such specific Indication of 
acute danger spots as might 
seem desirable. 

It Is max enough to locate 
the ream for the unsatis¬ 
factory director of road 
lighting as practiced. Most 
muminated roads are lighted 
because they are really 
streets. Either they run out 
Into the country as a continuation of some important 
city stmt, like the Albany Post Hoad out of New 
or Oise they form a common main street for a 
series bf towns and citias like those that line the Cen¬ 
tral Baltroad of New Jersey from Elisabeth to Horoer- 
▼Hie, or the New tork-Boston route practically all the 
way fete Bridgeport, in either event the lighting of 
tfcg Country stretches has grown up as an offshoot of 
the lighting of the built-up sections, the same principles 
hatches* Applied, where in reality they do not at all 

*Wr 

Is the first place, city streets develop crossings every 
Ml fret or «0r Whose at the very worst we have lights 


shining through from both mmH and affording double 
illumination, and when often we luiu* extra him|>x 
tmllh markers spotlights illuminated buildings, «l* 
In the second plaet uloiif. illy street* the line of bourns 
1 h mon or h** nmllmmux und while the nltertlon 
fiutor lx fur from 100 j* r cent It in l>\ no nunns iM.m 
In the third pliuv the curb imirkx n dt finite (nngihh 
and unmlHtukablc limit iff navigability on the one xlde 
while the center of the stmt 1 m often mark,si by mr 
1 rucks or other means nnd tin re Is nlwius llglir enough 
to xeo ihcse murks. 1 Inallv, the effw the width of the 
ilt> ntreet lx uxuulh far more than that of tin road 
even of the road Unit lx considered worth lighting. 

Am wo go out Into tin o|*.*n comitn all Hum factors 
disappear the ilmrmhr of the lighting in nuxllthHl 
In no wise wave that the light* ure probnhlv fnrtlur 
H|mrr In the bargain iltc unj Ik In general lew 
straight nnd Iokm le\el In nddltion to Ita general de- 
< reused width It Iiun bridges < ulierts, ails nnd 1111k 
where the necessity foi tmt en« mac hlng on tin sdde- 
lines lx Jni|icnirl\t» and moving shndnwx are far mon 
prevalent Is It un> wonder that the lighting nIichm 
that works so well In tin cIty is a disastrous failure 
In tin countr\ ? 

Sup|Hist* wc plant a pole l tushie the road atjd at 11 k 


top place «n electric lamp of any candlejxiwer you 
please. Throwing Its light uniformly In all direction* a 
■mall part Indeed of It* cnimeity is put to work upon the 
road It Is ahaurdlj < v ld*nt that we cun not light all 
outdoors, yet the effort hi do so la abauedly prevalent. 

Suppose, now, we attemid to meet this dispersion b> 
the use of reflector*. Huwiose we put a reflector above 
the lamp to divert downward the 50 per cent of the 
light that would ordinarily go up, and one behind it to 
cut off and utilise that half of the remaining no per 
cent that would ordinarily be directed away from the 
road. Our field of attempted illumination lx now re¬ 
duced to a mere quarter of all outdoors, but we shall 


him um link huocckx ux wi hud tafore Wc must con 
<*rtitrut< «»ur Mghk u|H<n the nwid und on the mud (done 
in u gheti dlrvttion from tin lump tin nmd liegtns 
ul u deilnile dlsnmn from Hu )»>)< und «4 u1m after 
unottier definite dlNiunct Ax we sweep nround the 
xvmhlnh from parallelism with tin mud in <uu direc¬ 
tion through nctual ix'rpendlmlnrity and buck to 
IwindU llxin them* tllMiumvx din it use to n lululumni und 
then lnm m* uguln If the pole Im not fl\o feet tank 
trom a Jill-fool road the ni\ that dmps straight at rot* 
tin wuv liiUHt start work ilvt feet from the pole and 
llnlxli 15 feet from tt It slum Id lie focused In n way 
that contintH It cut Indy to this inttrvnl Tin ruy llmt 
strike* the roud id u h)-dogree angle, op the other hand, 
liiuxt lie effective <mr a distance of tfl) feet liut lids 
(hicx not lx»gln until we get 10 feet from the i»ole No 
men nHector will do id! thlx wc must have Motive 
Ionising as well We iuuxt have a vurluhlp ft* using 
Had meet* the variation we have exemplified, Hnd at 
Hu same time we must have nmh dULrtbutlon that 
then im no dark Intervals Incidentally, it must be 
true distribution nnd nothing approaching a seanh- 
light lieum with Its glim 

\nd then wc are It sounds like a pretty problem 
und indeed It is just Hint 1 he lavinan might he for 
given for doubting that It 
w ould liavc any notation, 
und even the technologist 
might well harbor an uneasy 
feeling on the subject But 
the Illuminating engineers of 
Ute Schenectady /alxatitory 
were not willing to give It 
ii|i tbev h toyed with it on- 
H1 Hu y found a notation. 
Tin form In which they 
found It hcarN out all we 
have said nhout the pre¬ 

sumptive difficulty of the 
problem, for In order to 

iiihlevc the flenlriKl results 
Itav lm\e hud to use no less 
thnn six distinct mirrors, of 
definite sloe shape and ar¬ 
rangement l\e need describe only throe of these far 
Hie assembled reflector Im xwumetrir, with the Innip 
In the middle 

The Individual mirrors ure paraboloids, like the one 
I tell I nd Ha ordinary headlight hut Htei «n* w anew hut 

longer extended Hum ilu*xc The thri»e of them arc 

nested nmund a common axis and common foe us and 
tlic closed ends have boon cut off—truncated ax the 
geometer would put It The mirrors are thus xunped 
like long narrow cup* without any tad toms The neces¬ 
sity of this 1* appHfrat In order that all three of them 
may function on a single lamp without getting In each 
{Continued on pttffc IU) 
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A Reminiscence of Marconi 

UK editor of this Journal recently find the unique 
oxjieiiom'o of uUtlresstog bn audience estimated 
roughly at fiO,OU0, through the radio broadcast- 
true service * bleb u noted electrical company has estab- 
IlHhed at Newark, New Jersey The magic of the thing 
lay In the very quiet and ease of It all Just an arm 
chair, an ordinary commercial telei>hone outfit and 
quiet speech such as one would have across the table 
with a friend over coffee and cigars. It was natural— 
Inevitable, In fact—that Into our subconscious mind, 
while we were engaged In that little talk, there should 
come the Image of Marconi aa we saw him end talked 
with him twenty two years ago In the pilot house of 
“La Grande Duchesne," an ocean steamer that had 
bean requisitioned for the first display of “Marconi 
wireless" In the United States. 

Marconi’s apparatus consisted of a receiving and 
transmuting set, and a wire which led ont through the 
roof of the pilot house to tlut masthead, and provided 
a single vurtlml antenna 120 feet in height. The 
receiving apparatus Included a small gluts* tube (the 
coherer) whlih contained two silver pole pieces with 
their ends about one-fiftieth of an huh apart Be¬ 
tween the ends whs a mixture of nickel and stiver 
filings with a truce of mercurj Normally, because 
of their resistance, the filings prevented the flow of 
current When the radio wn\es were receive!, the 
resistance broke down and the local current passed 
through Marconi bad arranged a small hammer, which 
rapped continuously upon the coherer bj meuns of a 
local circuit which was closed when the radio waves 
passed through the metal filings. When the waves 
ceased, the hummer gave Us last rap and the tube was 
left In a de-ivihered condition reud> for the next trans¬ 
mission Messages were relujed from this station to 
the Bonnett-Murkoy cable steamer un< Imred near Knndy 
Ilook lightship, and to a station at the Naveslnk High¬ 
lands. Rolh of these KtutXons hud cable connections 
with New lork. No great range was called for since 
♦lie >nchts on no part of the course were more tlmn 
fifteen miles from tlie starting point at the lightship, 
and the iqatem worked satisfactorily 

On tlie last leg of the course when “Columbia** was 
leading Hlr Thomas Upton’s “Hhiimrocfc I” by a mar¬ 
gin which spelled certain victory, and there was a 
breathing spell for the wireless operator, who was of 
course the inventor himself, the writer asked Marconi 
whether he expected ever to send wireless mes¬ 
sages across the Atlantic He smiled, lifted his 
hand deprecutingly and said “I haw covered 170 
miles In England 1 am now aiming at 600, then 
I shall try for a thousand Across the Atlantic? 
Perhaps. We shall see." If we had predicted to 
Marconi that, twenty two years from that day, 
the speaker would bo sitting In an armchair and 
talking to on audience of some 60,000 people, many 
off them over a thousand miles distant and most of 
them seated In the quiet of their own homes, or If we 
had told him that the next day the Huxvnnc Awra 
w an would be sending a Christinas message to that 
Intrepid explorer, Hlr Ernest Hliackletun, when two 
months out cm his trip to the Antarctic—we wonder 
what Marconi would have said. 

The First Fruits of the War 

E have gathered In the first fruits of the 
war. 

When the Conference on the Limitation of 
Armaments assembled In Washington on November 11, 
1081, the world was feeing the two alternatives of 
friendly cooperation or war Then can be no doubt 
about that Japan had answered our naval activity 
with her eight-eight program, Great Britain had laid 
down four great ships of the “Hood** class, the war 
scaremongers were busy fanning the sparks of resent¬ 
ment and suspicion and—well, It was the old, old story, 
and It could have had but one sad ending 


$ 

As our readers are well nwacfc the ftasjmnc Aurau- 
can has always protested agate* the completion, after 
the war was won, of our great hand program. We 
did so because w* foresaw, that our continued naval 
activity would reawaken the t shipbuilding rivalry 
which, logically, should bite died down when the 
Armistice wag signed. Always we have had t profound 
admiration for the United. States Navy—always we 
have endeavored to strengthen Its hold upon the Imag¬ 
ination of tbs country and wto for It the loyal support 
of the people and Its Congress Following the Armistice, 
we would have liked to see, we expected to see, the 
Navy set an example of disarmament, by cancelling, or 
at least modifying, its great war program. 

That was to wine three years later, and to the ever¬ 
lasting credit of the Nuvy let it be said that, when our 
President and the Secretary of fltkte called UpOtt their 
naval advisers to formulate a plan of disarmament, 
our experts nmde such a sweeping reduction of our 
capital ship program uh to put the purity of our 
motives In calling Hits conference beyond all question. 
With one stroke of tlie knife they cut out the six mag¬ 
nificent battleship* of the “Indiana* 1 class, the six 85- 
knot battle cruisers of the “Constellation" class, and 
even pmitoaed to break up three sister ships to the 
“Muryltuid * that were within easy reach of co m pl eti on. 

The effect was Immediate, No sooner was the pro¬ 
posal read hj Secretary Hughes than it was accepted 
by Great Britain and Japan, and as soon as the full 
Import of the proposal was understood, a sentiment of 
approval and appreciation swept around the world. 
* Peace hath her victories no Jess than War", and bright 
as 1 h the roll of successes won by the skill and daring 
of our Nuvy In Its famous engagement* on the high 
scam none was greater, none called for such self-denial, 
none demanded such unquestioned moral courage, and 
none, surely, In the years to come, will be regarded 
with more exulted national pride, than this victory of 
Penre, which was won at the very opening of the recent 
conference 

How complicated and difficult was the task of ad¬ 
justing tho three navies, and arranging an equitable 
assignment of whips under tbs 5-0-8 ratio, only a naval 
exjiort enn fully uppm late In spite of some inevitable 
critic!urn, the proposal has met with practically uni¬ 
versal endorsement. Not oven the moat carping critic 
has dared to suggest that we have favored our own 
at tho expense of the other two navle*. The possibility 
of that imputation wan shut out by the fact that we 
suggested scrapping our own fleet of battle cruisers 
and permitting Great Britain and Japan to keep 
theirs. Impartiality was shown, also, in allotting to 
Great Britain a twenty per cent excess of capital ship 
tonnage over our own, on the ground that her latest 
battleship* were already five years old, and her whole 
fleet had suffered more a«*deprecUtlon than out* or 
that of Japan. 

We have spoken of the credit that is due to the naval 
expats who prepared the program of limitation. But 
precedent to that was the masterly work of Senator 
Borah, who, single-handed, swung the Senate Into line 
with a unanimous vote for the movement and thus 
strengthened the hand of the President and Secretary 
Hughes In inaugurating the great movement which has 
now so nobly been consummated, * 

The Crying Need of the Patent Office 

I T seems almost Incredible that It should bt neces¬ 
sary to reiterate the great need of the United 
States Patent Office to be placed upon a basis com¬ 
mensurate with It* needs i%4 the requirements of the 
country But the appeals feat have been nude from 
time to time through the Oomml■doners of Patents in 
regard to the conditions within the Patent Office bake 
been widely known throughout the country, and still 
Congress has failed to hrtdg about the reforms thit 
have been called to r Whether this 1* doe to care* 
to the rush of ot W bastes* or to the feet 


that no particular safer*ajM* it tobetfffqr 

us to dated* a* rife titos*' tofficUtefc to ftff ,J to*t 
these needs ere wall fawWnthUneven 
if they are not heeded by mteabsre of Generate, and it 
is to be hoped that *** ptefen fetfe be tab* to remedy 
the difficulties pad defects of the f re n m t system. It 
is unthinkable that this grist branch of our Oonrern- 
msnt should suffer through tnattteticn and neglect an 
the part of our legislators. 

The plea for economy which Is being exercised hi oo 
many departments of the O ov e mm uai need not apply 
to tha Patent Of** owing to the feet that It holds at 
the present moment about MdOtyOPO In the Treasury 
Every year, but one, Moot 1983 there has bens a surplus 
turned into the T rea su ry by the Patent Office. Purina 
ail this time there has been but one increase in salaries 
to the Examlnera and that of only 10 per cent During 
tha World War naturally the Patent Office force was 
greatly depleted, and since that, Congress has declined 
to increase the salaries sufficiently to attract man of 
the type that the Patent Office nee ds . 

The difficulty with the whole system lies In the fact 
that It la nobody's particular business to see that the 
needs of the Patent Office an complied with tsd that 
the machinery of the Patent Office is so well oiled that 
l{f creaking will not be beard outside. But the time 
has been reached when something must be done and 
that something must be done very soon. 

In a report made in July, 1981, fay Mr, Robertson, 
Commissioner of Patents, it was pointed out that'from 
July, 1919, to June 80th, 1921, ,4 tbe Patent Office suf¬ 
fered a loss of 168 examiner* These men, who were 
scientifically trained and also members of the bar, have 
been replaced by inexperienced men, fresh from college, 
without any knowledge of patent law or any legal 
training; Moreover, the men who resigned were famil¬ 
iar, through year* of experience, with the particular 
art with which they were engaged, and It takes year* 
to train new men to their places." 

During the fiscal year ending June, 1900,^ tbs Com- 
mfsafoner of Patents reporta there were received In 
the Patent Office 02,765 application* for patents, while 
during tbs year immediately following there were 
84248 application*, or an increase of 84 per cent The 
trademark applications Jumped from 8081 to 1&684 
or an Increase of 85ft per cent 

The Committee on Patents of the House of Repre¬ 
sentative* last June unanimously favored tha enactment 
of HJt 7077, designed to meet this situation. The 
Senate Committee on Patents also reported in favor of 
subatantially this Mil, stating to their report that “the 
employee* of this office, to a great extent, are technical 
and scientific men. It has been recognised tor many 
years that the Salaries paid in the Patent Office ware 
not sufficient to retain the kind of men that are abso¬ 
lutely accessary if we keep up the efficiency of the office 
At the present time, the office is far behind in Its 
work, and with existi ng salaries it Is feund to be if* 
possible to keep an organisation of trained mm," 

It is a waB-knowa fact that miuions of doUere are 
invested, directly or Indirectly, in the wanutaeture of 
patented inventions throughout the United fftafes. The 
number of people employed in various manutactaritg 
plants throughout tb* country amounts to many mil¬ 
lions, and stm the hostess of the Patent Office Is 
allowed to languish through th* Inertia of Gongree- 
ffionol action. It Is the height of Inco n s iste ncy tor the 
Government to spend money to an endeavor to relieve 
the unte n p to / ift mt situation when an lnreate with a 
new, meritorious* product mugf wait mahjr metotha M- 
fere waiting toe initial action of the Patent Office 
that wdold Justify'Mm <<* M* ffitenctal backet* fete* 
reeifint with manufacture pMffil unqftp lAsH*** 
of listen, ^ 

It is tocenceivab^i^titet te tetivtetolkte****** 
Orngrem <bM4 m rereHto 
re*#reto*S0<tetofrfate*^ 
oftttetoretffiOditeffite te m *rite‘to*t entered* 






SCIENTIFIC AMERICAN 




Our Point of View 


without it to fear*d that thin impor¬ 
ted Mtf liyim, taerqfore, have 

totato*tf«* gtodtty-et beart, it Is Important to write 
now to yeu* Senator* and your Oongraseman that Bill 
HJBt W77 to passed itnmedieteiy. 


fiattk Crui*er$ as Ocean Linen 

I T waateevltabl* that the proposal of the Confer¬ 
ence to scrap oar elx battle cruisers should suggest 
the thought amt they might profitably be com¬ 
pleted as ocaaa lifters. Were that taw, their great 
kngth of STS feet and their beam of over 100 feet would 
put them to the class of the largest ocean liners of the 
**!*vfstbaft,* “Aqoitenta" and "Olympic** type. Al¬ 
though to displacement they wohld be from 15,000 to 
acuooo tone less than those ships, In speed. If It Were so 
desired, they could be made greatly to surpass them 
Candidly, we 4o not belief* that this change will ever 
be toads tor the reasons, first, that, at least In the 


case of the more advanced ships, it would coot as much, 
If not more, to com plet e them as p as s enger ships, aa It 
would to build entirely new vessels of equal tonnage, 
front the keel up, secondly, because they would be un¬ 
comfortable and very wet to a seaway, and thirdly, 
because they would not to economical to operation 

The beat point to favor of such reconstructed vessels 
would to their safety against loss by collision The 
submerged portion of the hull Is subdivided into many 
hundred separata compartments, big and little It 
might be said without exaggeration that below water 
there are from four to six hulls, one within the other, 
and each separated by a tow feet of lateral distance 
from the one outside of It Not only so, but this longi¬ 
tudinal subdivision is Itself subdivided transverse!* by 
a vast number of bulkheads. The underwater project¬ 
ing ledge of an Iceberg that ripped open lire forward 
compartments of the “Titanic" and sent her to the 
bottom, would scarcely affect tite stability of one of 
these ships: and the amount of flooding that ensued 
could to quickly controlled by the ship’s pumps. 

It is this bewildering amount of subdivision that 


would to torn cause of the great cost of reconstructing 
a battle cruiser for passenger service. To provide the 
passenger, baggage, mall and other accommodations 
proportionate to a ship of this else, It would be neces¬ 
sary to remove the greater part of toe subdivision 
above referred to—a slow and costly Job. Then, such 
transverse bulkheads as remained would have to be 


extended to the Alp** outer shell Indeed, we do not 
know whom to pity most—the naval architect who 
would have to design the reconstruction, or the con¬ 


structing engineer who would have to cany it through. 

In addition to clearing out the ship below water level, 
at least two, gad probably tores decks tor passenger 


accommodation would have to to added. Furthermore, 
to make the vessel a good sea boat. It would to neces¬ 
sary to raise toe freeboard from stem to stem. The 
H AUurctafcla" has 40 feet of freeboard forward, the 
“Leviathan," probably 02 or 68 feet, but the battle 
cruiser* have only from fid to 85 feet of freeboard. 
The addition of this bulk and top weight would have 
no 111 effect upon the stability, tor toe reason that the 
heavy weights of aide armor, barbette*, turrets and 
gang would he removed. Indeed, wa rather inspect 
that the ships weald to grand to to too stiff tor com- 
fertf sad ftojr rolling to m beam sea would probably 
to Jsriqr end therefore extremely unpleasant tor toe 
totoehg<rs. Fttrtfearviora, because the forward sections 


to $h# ytatfeto to* to fetor they would to extremely wet 
When drtv|Jig into a bead- sea. The writer saw toe 
g vtotor Mp fbnrarijl than the totti* 
prill sets fijpd wtyk Id feet more freeboard, bury her 
fe’tatatie took tot of right when she was betas driven 
to WtoWtol Wint wntfd happen to the Upper works 
totMfrctoftoftotottWcrutaemimd^ 

htaik wsnld toSntott* against top 

Wrote, bridge*, *t cetera, hav- 
m' “drtfa k withstand *** 


blow The battle cruisers were designed for 85 knots 
*peed with 180,000 horsepower. Forty to fifty thousand 
horsepower would suffice to drive them at 24 knots. 

Port Authority and the Hudson River Bridge 
HK Port Authority was formed for the purpose 
of making a comprehensive survey of the prob¬ 
lem of freight and passenger movement at the 
Port of New York and coorttinattaf the efforts of the 
States of New York and New Jersey to this end. The 
recent report of the Port Authority shows with what 
painstaking care this vast problem has been investl 
gated, and with one or two exceptions, we are able to 
give the report our cordial endorsement We take ex¬ 
ception, however, to the automatically operated tunnel 
as being altogether inadequate to meet the situation 
and as costing a sum of money out of all proportion to 
the benefits secured Me take exception also to the 
statement thst although there is a call for a Hudson 
IUver bridge for vehicular traffic, there is no such de¬ 
mand for the provision of railroad tracks to enable 
frright and passenger trains to enter Manhattan 
Looking broadly at the problem, we hold toda> 
as we have held for yearn past, that the first and most 
pressing step to be taken Is to Join Manhattan Island, 
which Is the business heart of this district, with the 
rest of the United States This, of course, Is only part 
of the problem, hnt it is by far the greeter purr, and 
It can be solved at a stroke h> the const ruction of a 
great highway and rallroud bridge of the 1 >pe which 
within the next few years milt be erected across the 
Hudson River The Port problem Is so big that it is 
folly to play merely with It by the construction, now 
nnd then, of n tunnel of limited capacity, such h* In 
proposed by tlw Port Authority It would lake twenty 
tunnel* to equal toe one bridge In capacity, and they 
would cost two and u quarter times ns much 
The problem Is one of handling passengers, heavy 
freight, and light, smalt jtackage general merchandise. 

The Fort plan makes no provision for bringing long¬ 
distance and commuter passengers into the city It 
lands them on the Jersey shove, and leaves them to 
make their way as best they oan, by tunnel or ferry 
across the Hudson River The bridge will bring the 
long-distance passengers into a union station In the 
heart of the city, and will enable commuters from New 
Jersey to move from their homes to the downtown dis¬ 
tricts without a change of cars. 

The Port plan propose* to abandon the waterfront of 
Manhattan as a location for the transfer to steamships 
of heavy freight coming In from the southwest and 
north, and substitutes the Jersey waterfront in Its 
place. The bridge, with Its twelve railroad tracks and 
its classification yard In the Jersey meadows, provides 
tor bringing heavy freight in carload lota across the 
bridge and into Manhattan, where it can be unloaded 
direct to steamships at the docks or Into Its line of 
warehouses extending down Wsst Street 
The Port plan propose* to handle food clothing and 
general merchandise, or what is known as lesa-than- 
carload lota, by building a tunnel beneath the River 
and diagonally beneath Manhattan Island, and provld 
lug a series of warehouse* throughout the city In which 
the material can be sorted either for Immediate dis¬ 
tribution or for storage A system of electrically- 
operated trains without craws is to be employed. The 
sy s t e m may to good, but It has never been tried on 
the ambitious scale which is her* suggested. To that 
extent It Is an experiment Therefore, It would seem to 
to Injudicious to commit the city to the expense of 200 
million dollars which uoutd to required to place it in 
full operation. The bridge scheme, on the other hand, 
propose * to employ a largo fieet of motor trucks which, 
nt a classification yard In New Jersey would load up 
wife toe merchandise and run feroctly across the bridge 
to tto merchant warehouse or toe store front to which 
the stuff was consigned* Furthermore, ns regards heavy 
freight to oarload lots, whether it Is consigned to toe 


city or for steamship* sailing to foreign or domestic 
ports, the bridge scheme, instead of abandoning the 
Manhattan waterfront for such freight purposes, pro¬ 
poses to build a freight and passenger track down toe 
length of West Rtreet and house those tracks within a 
continuous stretch of warehouse*, with communication* 
extending across the street to the various piers. By 
this moons, heavy freight could be either delivered 
direct to the ships or stored in the warehouses. 

Germany Is Disarmed 
HBTHER Germany has accomplished “moral" 
disarmament or not, there cun be no question 
that she has carried out to completion the 
material disarmament demanded at the Armistice and 
at Versailles to completion If today she were morally 
war-minded, and if she were not disarmed, the threat 
of war would still be present But Germany, so far as 
any military operations Is concerned, is so completely 
liereft of armament, that any military man, basing his 
statements upon the fai t* ss they are and as they are 
known to be, will tell 3 on that, for nil her seven million 
men of fighting age, *)te is not only incapable, today, of 
military operations, hut of necessity must remain so 
for a long period to come 

Modem war is an engineer * Job It is a matter of 
mechanical appliances produced on an enormous scale 
and wielded by a highly trained army of snechani 
duns. Destroy *the mechanism of war and you have 
destroyed tiie possibility of war so fur us a disarmed 
people is concerned 

Thunks to toe Conference ut Washington, we have 
laid the bugaboo of Japanese mtvftiJsni It remain* 
for the Omference, or a Hinilhir one, to lay the bugaboo 
of un ever-present Gi mum militarism The question 
Is Has Gertmm\ disarmed nr has she not? 

The Htt*wi*r to that auction 1* to bo found In a 
review ttf the work of the Interallied Commission on 
Military Control, with headquarters at Berlin, which 
was printed in u went issue of toe New York Timet, 
ttt which It 1 * stated thut both In respect to munitions 
of wur and of establishments devoted to their manu 
facto re, Germany today is from 90 to 95 per cent dis¬ 
armed Field and heavy artillery is too bulky for 
successful concealment, and wo have noted that occn 
sional official re(M>rts daring the past half year have 
stated that all of the German war material of this 
character Is accounted for Of the celebrated mtneft- 
%cerftr*, 11,579 ha\e been surrendered, 11,489 have been 
destroyed, and 90 remain Machine guns and rifles are, 
of course, easier of concealment, yet the surrender and 
destruction of them* have been on an enormous scale, 
including 8&B00 machine guns surrendered and 84,108 
destroyed, with 2397 remaining. Of rifles and other 
small arm*, 4,400,049 have been surrendered, 4,351,827 
destroyed, und 100,021 remain. Wo are Informed that 
thia military disarmament ha* extended to field bak 
cries, field ambulances, field printing plants, armored 
trains, pontoons and bridging muter! a I, that it covers, 
in fact, everything conceivable to the military mind. 

Not only has Germany surrendered or destroyed her 
finished military material» but of the 7000 mannfectur* 
Ing plant* and factories which were known to have 
bem engaged wholly or In part in manufacturing war 
materials, 5000, commenting with the great Krupp 
plant, have liven dc-mllttarinvl, und of the 2000 fee 
tortes remaining, the majority an small and of very 
limited capacity The Interallied Commission on Mil 
llary Control has done this work of Industrial dlsartua 
moot so thoroughly that in Its opinion fully two years 
would elapse before Germany could begin to supply 
munitions of a nr even cm a limited scale 

Shortly after the Armistice, He wrote in this paper 
that the very last thing the German people were think¬ 
ing about was another war We repeat thnt statement 
today, with a conviction which has been strengthened 
by the sweeptng manner in which her disarmament hft*^ 
been carried through 
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Where Human Speech Is Put On the Ihssecth^ Ttihh^ 

The Remarkable Laboratory of Experimental Phonetics of Or. PanconoelU-CaLfeki qf Hamburg 

By Dr. Alfred Gradenwita 





Sample ipMck*nma from the phiMtle libontoty 


XX THAT in huinun speech? What are It* component 
VV dement* and bow should any one of Its varieties 
uny language, be studied mul taught? Is It u cut-ond 
dry system of rule* railed grammar, governing (to some 
extent) It* written record, literature? Cun u *uiwr- 
ttriul study of thin artificial Uecotllun, an commonly 
curried out ut arhool, convey anything like un Intimate 
knowledge of n foreign language? Or 1* It rather a 
living organism, something existing und grooving and 
decaying In million* of human mind*, throbbing In'mil- 
Ilona of hninon Itearls tmd finding Its Immediate, Its 
foremost expression, nnt In the literary product* of a 
few but In the moo Urn of million* of human brings? 
Tim * fence of phonetic* ha* developed a growing pro¬ 
pensity toward the lutter vlcwjwdnt 

Though thla youngest branth of linguistic science he 
nt the aaine time un lmnlimhle aid to the medical prac¬ 
titioner (deriving additional knowledge on morbid pror¬ 
ogues) to the imyihologhit (studying the mental make¬ 
up of languages), to the actor und public speaker (In 
tent on perfecting Ids elocution), and to the tout her of 
denf-niutes and those affected with #»me other tlefeti 
of upmli, there I* hut a limited number of pints* 
where ex|**rlineutul phonetics can he studied from some 
Mpcctfl! |s»lnt of view, and there Is riertmim but im< 
place In the world where this study ran tie carried out 
In the universal rather than n specialist spirit Hie 
laboratory of Kxt*»rlni«ntttl Phonetics of the City of 
Hamburg 

Thla unique Institution I* under the direction of Prof 
PanconcUH-Tulxia, a “Roman of Rome," who after 
studying at Herman and French universities and work 
big wllh the pioneers of phonetic m fence In both these 
countries, was appointed to take charge of the newly 
founded Phonetic Lutiorutory for African Languages of 
the CMly of Hamburg Under hU care this soon out 
grew the Uudted space at Us disposal (occupying an 
entire building Instead of a single room as In the be¬ 
ginning) , just as rapidly It outgrew lta original scope, 
unHt It now embraces the whole science of phonetic* 
and Its applications, in place of the mere pboncttcal 
elements of u given group of languages. 

The laboratory building Is situated In the center of 
Hamburg though In a quiet neighborhood, dose to the 
remaining State laboratories, the Botanical Ounlen* 
and the old cemeteries. It comprise* four stories with 
28 ream*, of which 10 are used for experimental work 
The architecture as well as Inner uiHsilmment* are 
both practical and In accordance with modern fasliion 
The basement Is mainly «t a|»nrt for X m> work, ordl 
nnry photography and jdiotographlc voice 

recording. The main floor 1* mainly des- - 

tlmsl for Instruction, thougli at the same 
time available fur scientlfk work The 
first and seedtid floor* comprise In add! 
ttoo to rooms for irimnograplile recording 
and rtqirodm tlon. ndcrtwcoplc examination 
and the storing of records. The director Is 
assisted by a machinist, two meclumlctans, 
a laboratory servant and other manual 
helpers as well aa by several volunteer 
nsslHtnnts (at the moment under review u 
singing mint res* n linguist, a medical spe¬ 
cialist and a toucher of deaf mutes) On 
account of the wide range of work covered 
by the laboratory, there Is a growing 
specialisation Into different departments, 
those already formed comprising a Pho- 
neth Vmy I>epflrtmom a Clnetim Pho- 
net It Ik*pu rtment and n Phonographic 
Central Htutlon, all of whtih have Air 
some lime been supplying new material by 
scientific research work, ns well n* collect¬ 
ing and clAMdfjlng the available material 
und gltlng out both scientific and practical TW | 




The autophoaoacope, with which tbs subject and the 
Investigator are able ritauKafr—u*ly to see the vocal 
cords in vibration 

Information. Tlie work of the laboratory Is ably assisted 
h\ the publication of an International magailne, called 
*1 o/, M and which under the joint edllorshlp of Dr 
Paueoacclll-CHlxIa and Dr H Gutxmann constitutes the 
Uterarv center of the >mmg science of phonetics, tmb- 
llslilng account* of the licst work done in nil countries, 
A* regards method* used by ex|>erlrnenferx In plu> 
nettcH, It ahould 1 m* remembered that even the mere 
olrmnation with the unulded ear, eye und sriise of 



A sound recorder for phonetic 


touch will sujiply a wealth of va)nuble data Tha nhtl- 
It.\ of discerning sound*, of course, varies within wide 
limit* from one person in the other and can best be 
tested by means of ptwmograph record*, many persons, 
especially^ deaf mutes, with or without u apetlul train¬ 
ing, have a surprising facility Air lip-reading, and the 
touch enable* Hound vibrations to be distinguished with 
relatively high HensItlVeness. 

Far more acrurate results are, however obtained by 
resorting to special apparatus for exumlnlpg sound 
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A spssch -currs of so m swh at dUTersut character 

phenomena. Home of these ays for visual observation, 
without any recording devices. The working of the 
larynx, the main organ of human voice. Is, for instance, 
with remarkable ease examined by means of Dr Pan- 
rfmcelU'CaUUTH autophoooocopa. This comprises a tube 
one end of which 1* Introduced into the mouth, the 
opposite (eye-piece) end being Intended for the experi¬ 
menter, The person experimented on (or the pupil 
receiving a lesson of phonetics) seen his own vocal 
organ In the branch tube. The main tube contains a 
half transparent mirror The Instrument also comprises 
a lamp and sometime* a lens system. The most con- 
fqriroou* advantage of this Instrument is that both the 
experimenter and the person experimented on simul¬ 
taneously see the working of the vocal organ 
An apparatus taking records of the sound vibrations 
cociHtltutlng 1 tie human voice Is the laryngograph. This 
comprise* a small metal box coated with a taut rubber 
membrane and fitted with a tabs as well as an adjust¬ 
able recording lever The person experimented an keeps 
against the thyroid cartilage of his vocal organ (larynx) 
u eoiwule communicating through a leather tube with 
the inryngogruph Just described, and transmitting to it 
any vibrations of the sounding air-current. The record 
lnfe lever accordingly trace* on the rotating drum 
muted wllh blackened paper a curve characteristic of 
(he sound vibrations. 

Another apparatus In nddltlon to vibration* also re¬ 
cord* Impulse*. Tls recorder is cooled with a loose 
membrane and provided with a very mobile recording 
lever responding to the slightest Impulse A funnel Is 
used a* receiver Hound* are reproduced In the form 
of straight or eur\eri lines, portly sinusoidal curve* 
similar to those of the laryngograph 
A great advance on existing method* has recently 
been made by Prof Pnncoarrilf-Calxla and HU col 
league. Prof J Hegener by resorting to cinemato¬ 
graphic a* well aa to stereoscopic records of the vocal 
organ, so that all the details of the latter are seen with 
remurkablo plastic effects, as well as tn the course of 
It* natural motion 

Greasing Electric Trailer Wiran 

T UB sparking of the trolley wheel la not only annoy¬ 
ing to the rootorman and the posseoger as well aa 
to the Inhabitant* at night, but It la a cause of consid¬ 
erable wear In both trolley wheel and wire. The same 
statement Is largely true of mining operations where 
trolleys are usedT According to the statement of an 
assistant mine Inspector of Kentucky, by greasing the 
trolley wire with a hard conducting ctaeqp 
grade oil, the wheel may be caused to 
operate without sparks or flashing with¬ 
out any considerable extra expense. The 
singing of the wheel can not be heard 
when tl* grease Is used, and the practice 
also saves the wear on the trolley wheel 
It Is said that one new wheel on greased 
wire will outlast a dnsen on dry wire. 
Furthermore, it gives perfect contact and 
so saves power, especially on a heavy 
grade, and prevent* sleet from accumulat¬ 
ing on the wire. One greasing win serve 
under ordinary use Air fire or six months. 

Bight of War 

* nnrriftH motoriQ* pram ara raira 
D &W a dtoeuntoo ot tb, faMMMUa* 
martprcMem. Tlwgraattef ot prm&M, 
to tk, vft «a th# rtaht HnpcMm ttaBrtt- 
Mi mtad m crattataft la tta phteo tt la 
pewoMd JhM tt» ytMda ttt Oml twin 
mM kvr» Hgbt ot wap. M* whra 
aMtpor road ta a pifi ooo, «m or (ha 
aatlea ottwr M a*i to eonrwttapl 
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Airplane Racing and What It Means 

Hi a Immediate Lemon* to be Drawn from the Pulitzer Race at Omaha 


By Howard Mmgos 





'IBilStor 'Amts * . 

•4[jsSwt (tap OuOa* 
tffattrtm ty-flaMt 
aSSpiih^tMltoRam 
itWHtim. tcamumr 
a^AatMr«n««A* ww>** < 

alt words 
fur apse* ew A dosed 
course. ,1W' particular Cur* 
ttat SBflt Jwt fori* through 
spy tt average of fcf 
milse a* bomr foster than 
the NteufoNthDefage “** 

0l(4ani^ In vrhldi ffoorge* 

KIneb bad woo tha first 
Deutsche de la Hearths 
Trophy and created a new 
world's record at Btampes, 

France, October 1st 

The PuHtfor Trophy course 
this rear was trtanguUr and fad tided twelve, derm 
and seven mile straightaways. This made five complete 
laps In the race. Acosta told the writer that on the 
twelve-mile straightaway, with the broexe, he had made 
a speed of approximately 280 miles an hour, despite 
the ted that an intermediate flying wire, one of the 
most Important wires in a plane, had snapped l**fore 
he had finished the first lap. This gave the daring pilot 
gome difficulty in rounding the pylons at each iwtot on 
the course, nevertheless he 
kept the machine at fall 
speed whenever opportunity 
afforded and during the en¬ 
tire race did not rise more 
than 000 feet from the 
ground, 

Thousands cheered them¬ 
selves hoarse at the gallant 
performance of plane and 
pilot, Which was not without 
keen competition. Clartmce 
Coombs, drlvteg the Curtiss- 
built “Cactus Kitten” for 
& a J Oox, of Houston, 

Ttae* who first entered the 
plans In the Cordon Bennett 
races In 1920, had an evffii 
chance with Acosta when 
the roes began Many be¬ 
lieved the “Ooctne Kitten” 
was tha faster plana, faster, 
all points considered Is Wx The Curtiss racer "C* 
miles an hour. Coombs, how- haps the fastest mecW 
ever, had never flown the 

“Cbctu* Kitten,” and the plane lteslf had never been 
opened wide In a race. To tbs spectators it was appar¬ 
ent that Coombs was not able to get the most out of 
his machine in rounding tbs pylons, for ha made wide 
tons at varying heights and probably traveled 25 miles 
mop* daring the rocs than did the others. So groat wot 
the speed of the Ourtiss-Cox entry, however, that 
Oootnbe won second place, averaging 17tX25 miles an 
floor* Even at sseond Coombs flew foster than say 
ether had. aver flown on this 


Curtiss 40#-a or s ep owsr Navy racer piloted by Acosta, the winner of the Pulltter Trophy 


mast fund and picked tha best field available, a grass- 
covered plot, which proved treacherous with a slough 
running clear screw it Into this the plane cthhIumI 
while running over the ground at a hundred miles an 
hour Hartney was thrown dear of the wreckage 
Now It was not motor trouble nor defective design in 
the plant that brought him to earth The Wright mo¬ 
tor, similar to that with which McUrvudj won third 
place, functioned perfect I* as long an it was fed with 



The Curtiss racer “Cactus Kitten,** owned by 8. K. J, Cex sf Houston, Tex* and piloted by Coombs, per¬ 
haps tbs fastest machine in the rare, but condemned to second place by unmanageabillty on the turns 

i lteslf had never been gasoline It was the accessory, the gasoline pump, distance*. A bomb wvH 

pectators it was appar- which defied the efforts of the Wright experts, who had lie hoard to det«m \u at 

to get the most oat of labored with It all day to guarantee success. When u ship emplojli 

loos, for ha made wide That, and the fuit that races in tlwnlr or on the in* land It throws a hi 

toSbly traveled 25 miles ground are by nature. If they are real races, calculated ourac time emits u wire 

is others. So groat was to test to the limits—often part them—the endurance registered by a record 

entry, however, that qualities of ordlnar* transport That Is the chief value listening \nmt The nc 

raging 171X25 miles an of ra ces to test the capacity of all mechanical quaU corded, but only after 

i flaw foster than any ties. That is tlie practical side Of sport It Is the of time, which, of cou 


Among the starters who 
did not finish was Hartney, 
who was winched. HI* start 
was delayed by trouble with 
the g aso ttas pump, and tM* 
falM tfftln Ailai flight, 
teNtar dowfcth* pteae «&4 

want Bn jmt t<> tb, ho#- 
pittL Pi told m tfcftt to 

JS « nar ^ fg . 
estate ttftfo tesde od meehtt* 
^llfhtteSh^pAWsdm 
pi spy afodn felled Met He 
Mm th-nse hi wmrflrfanr 
Pwsf rosts* me go groat 
tehwUfr mmt thol ha Mid 


i .. *\ .1 . i V >:■ 





nm %hh ChriSee 15 5 h xaipgwer ndw pOeted by Bertrand; an “also ran’ 


sportsmanship displayed by 
racers which rote an exam¬ 
ple to the crowd. And it is 
this lack of sportsmanship, 
or rather, a retarded (level 
oimient In national emu* tou»- 
ness, that so for has left to 
the few the task of develop¬ 
ing American aviation The 
makers of planes, as well as 
the idiots, ore doing their 
share. That was demon¬ 
strated in the Pulltxer race. 

But races should not be 
conduded without all pre¬ 
cautions being taken There 
should Iw provisions for 
forced landings Racecourses 
should lie over available 
landing fields, emergency or 
temporary There were few 
entries in the Pulltxer race 
becuuse It was not ached 
tiled earlier Months are required for the design, con- 
Kinu tlon and tests of record breaking planes. And 
there Ik Utile value entering planes unless they have 
n chance of winning One of these days tlte public may 
be siifllcienll} \crsod In aviation to look upon the air¬ 
plane hk It now looks upon other vehicles, not us a ett- 
rioHltj to he picked to pieces whin ll Is brought to 
earth temporarily hi Ipless And one day, If present 
(mile n(Ions juH(lf> the prophec v, we all shall Ay at 
• Mining kihhhIk of 17(1 and 

£10 miles nn Iwrnr Kven to- 
dn\ \ merit im designers are 
working on plant* the> eon 
fldenih tnist will produce 
umi bines which next >ear 
will break all record* 

New Process of Piloting 
Ships by Sound 

T IIR piloting of ship* by 
mean* of an electric ca 
hie was one of (he clever In 
vectlooK of tlie wur The 
proms Is, howe\er, rather 
exiienMhe and necewtartly 
fidently trust will produce 
loculi h It Jm now proposed 
to make use of sound waves 
to pnuble pIlotH to estimate 
thrir distance frem land. By 
means of the special nppft- 
dloted by Coombs, per- ratus known as hydrophones 
igeablllty on the turns the sounds made by explo¬ 
sions ran be heard at great 
distance*. A bomb weighing 100 kg., for Instaoce, can 
lie heard to detmi it« at a distance of 1WO kin 
When u ship emplojtng this new process Is approach¬ 
ing land It throws a grenade Into the sea and at the 
same time emits u wjrelmc signal The latter is at ones 
registered by a recording apparatus Installed at the 
listening ik>*1 The noise of the explosion Is also re¬ 
corded, but only after the lapse of a certain interval 
of time, which, of course, depends upon the distance. 

If there nn? two listening 
jMwts on the shore, their re 
KlsHrllve dlstunce enables tbs 
pilot to determine the exact 
position of the boat This 
method hus been found tn 
give results more precise 
than those obtained by radlo- 
goninmetric meafui remen ts. 
It is especially valuable In 
time of fog Ihiring the war 
It was employed by the Kng- 
Ilah monitors fa bombarding 
tlio Belgian coast, which was 
inrisible, in order to deter¬ 
mine their exact location. 
The Revue Scirntiflq sc, to 
which we are indebted for 
these facts, predicts that lis¬ 
tening posts of this sort will 
soon be In operation In Eng¬ 
land, France and Algeria. 





















How an Inventor Straightened Out a Labor Tangle 

One Case Where a Labor-Saving Machine Went Into Use Without a Conflict With the Men 

By James H. Colhru 

time that could be saved fay such a machina The neuftt- 


T HE technical problem* solved after live yean* work, 
and the machine running A great market waiting, 
and the first customer ready with hi* money The In¬ 
vention finished and succeasful—but a labor difficulty 
standing in the way of lta introduction. 

Many inventions must bring a shifting and displace¬ 
ment of worker*. This wo* that kind of Invention— 
the autoplate, an automatic device for making stereo¬ 
type plates used In printing newspapers. And till* was 
the situation faring its Inventor, Henry A. Wise Wood, 
some twenty years ago, when hi* first machine was 
ready for delivery on contract. 

The labor problem Is human, and ho are Inventors, 
usually This Inventor bad the characterlatic, and the 
problem was solved by straightforward human dealing, 
man to man 

If there was ever a period during his boyhood when 
he waa not familiar with the mechanism of printing, 
Mr Wood doom’t remember it A* a youngster he had 
hi* printing press, and later published the school paper 
In studying engineering after that be lud a definite 
purpose—to improve the printing art 
**Af it* opening, the nineteenth century boosted band- 
made type, set by hand, and a wooden-screw hand pram 
capable of printing two hundred 'sides’ an iiour," be 
Bays. "At it* clow, It had huge establishments turn* 
Ing out dally issues of many paged newspaper* well 
up In the hundreds of thousands of copies, printed by 
machines of Incredible swift¬ 
ness and accuracy The 
twentieth century opened 
with a still greater demand 
for printing speed ’’ 

His first Investigation* 
were made In the field of 
book printing, hut he quickly 
saw that the newspaper was 
the greatest vehicle for con¬ 
veying Information to the 
masses, and centered bis at¬ 
tention upon -newspaper 
manufacturing A son of 
Fernando Wood, mayor of 
New York City in the fifth* 
he knew James Gordon Ben¬ 
nett, publisher of the Vtw 
lorfc Hcntfd , and got per¬ 
mission to study the techni¬ 
cal side of newspaper mak¬ 
ing In thut Journal’* plant 
Tim manufacture of news- 
IHiiiers, he found. Involved 
three mechanical depart¬ 
ment*—the composing room 
where the type waa set, the 
stereotype room where the 
printing capacity of the type 
whs multiplied by casting 
from it curved seml-cyllndri- 
ral printing plates, and 
finally the pram room In 
the composing room such In 


venttona us the linotype and monotype had substituted 
machine for hand labor, and in the press room there 
were giant perfecting machines that automatically 
turned out newspapers at the rate of 10,000 to 24,000 
an hour But stereotyping was still entirely a hand 
process The papler-macbd matrices were made, the 
hot type-metal poured, the casMUgs cooled and trimmed 
by skilled mechanics, aided by 7 practically no labor- 
saving devices. A newspaper like the HertrM at that 
time required 400 stereotype plates for Its dally edition, 
and 1700 for the Sunday issue. To make them, a great 
many slvraotyper* were employed. Between the final 
locking up of the type pages and the starring of the 
presses an hour and a half wnj#required to make tbs 
plates and begin printing, Wbetw today, by means of 
this stereotyping machine, the whole battery of a great 
newspaper’s presses 1* working in ten to fifteen minute* 
after the type forme are dosed. 

"Tlie stereotyping department was like a single-track 
bridge connecting two section* of a four-track railroad, 1 * 
is the way the Inventor expresses It, "and everything 
involved in the making of a newspaper bad to be 
crowded over that bridge.” 

After *oum week*' study of the different operations 
necessary In making stereotype plates by hand, he was 
confident that a machine could be built to do the work 
—wo confident that be went to Mr, Gardner t Howland, 
business manager of the Herald, with estimates of the 


paper man was Intonated at once. For already pub¬ 
lishers vaguely sensed the remarkable expansion of 
both circulation and else that would be brought by the 
world war, and the need for machinery to meet It 

"What do you want me to dor Mr Howland asked. 

"Give me an order for a machine," was the reply. 

A contract was made, the Herald agreeing to accept 
and pay $20400 for a stereotyping machine, provided 
it made satisfactory plates, while the Inventor wse to 
bear all the cost of building such a device, and get 
nothing If it proved Inadequate Wood fitted np an 
experimental laboratory, hired machinists, and wmt to 
work In secret on the problem It took five years to 
build the first autoplate, bringing It to a capacity of 
four stereotype plates a minute—later increased to 
eight. Two different sorts of mechanism were needed, 
one for the automatic casting of the plates and the 
other for trimming them to fit the cylinders of the 
preese*. 

When the device was ready for demonstration Mr. 
Howland was fascinated by Us working—and also a 
little scared. There had lately been a strike over the 
lastatiation of the monotype machine in the office of 
the JTae York £«*. This had been harmful to that 
paper Mr Howland was afraid that labor trouble 
would follow the installation of the stereotyping ma¬ 
chine In the Herald plant This contingency had been 
forese en fay Mr Wood and 
provided for in the contract 
with the agreement that the 
Herald was to deal with any 
labor difficulty that might 
arias. When James Gordon 
Bennett was told that the 
new device was ready end 
that the labor difficulties 
were now up to him, be was 
even non apprehensive, 
u t have done my work and 
carried out tuy part of the 
contract,” said the biventer 
when Mr Howland de¬ 
murred at putting the ma- 
dOne brio use. "Here la the 
machine. Most of cay money 
Is tied up fat It It 1* built 
to the Herat#* page alne, 
and can not be used by an¬ 
other newspaper. What are 
you going to dor 
Face to face, tit* difficulty 
looked formidabto. Howland 
could only eaggeet that the 
matter be settled by Mr, 
B e nn ett, who was to Putts. 
The prapqet wffiotbtftog 
mm* a Mtnation ty outlie 
Was »ot very praipltta 
After awns ggoempoefi 
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tfmstf to to* ratisf of both Howland ahd ftsniutt, 
tltto mm *«*M to Mtopt ttd pay tor tba nuu&toa tt 

U *ratoto without labor trouble 

The fevafiWS tot stop tw to tet the Now York 
slareoty flara* tmlon know, indirectly, that a machine to 
umbo fcawfipdper stereotype plates had boot perfected. 
TbU re port made a stir amobg the sttreotypera, -who 
h«jd a mo^tnd and appointed a committee to get such 
tsfornaboa about the device u waa obtainable. The 
only peesdfb who bad wen the machine at that time, 
apart from the lavra tor and his workmen, was Mr. 
Howland* the oonunittee of stereotype™ bettoved that 
an f tofowwrtlott the? teemed would bate to he got to 
roondaboat ways, Aa soot aa bo beard of tbU action 
Wood wrote to the ffiereotypen* organisation, saying 
tn substance t 

**y©o bare board that a machine has been Invented 
to make stereotype plates automatically, replacing hand 
labor toe rumor Is true. I am the inventor of the 
machine, and should like to meet your investigating 
committee” 

The cmnmtttee came to aw him, abd they had a very 
frank talk. 

“Gentlemen, this la an age of machinery” wild the 
Inventor “Work like yours, done hy hand. Is bound 
to be brought Info the machine field sooner or later 
l have Invented the machine to do your work If I 
hadn’t done so, somebody else would have Invented It 
It U ft machine that may displace large numbers of 
workmen at first but hke all other devices of tl* kind, 
it win eventually make a greater demand for labor, 
There la no case on record of workmen opposing ma¬ 
chines by strikes, or otherwise, and winning against 
them* The machine always wins In the end. When 
there Is a strike, there must eventually be a compro¬ 
mise. So I thought we might get together at the be¬ 
ginning and see if we couldn’t have the compromise 
without the strike. The success of my machine depends 
partly upon yourselves. Take plenty of time, discuss 
matters, and let me know what suggestions you have 
for Installing my machine on ft basis that will be fair 
to yourselves as well os the Herald and me ” 

The stereotypers went away Impressed by the In 
rantor's frankness, as well as the force of his argument 
After another meeting of the union the committeemen 
asked If they might see the machine. The request wns 
granted. When they saw delicate stereotype printing 
plates turned out five times as fast as they could be 
made by hand they were apprehensive, naturally nut 
fttur of losing their Jobs was mingled with admiration 
for mechanism that did their work—there could be no 
batter audience for such a machine 

Suddenly one of tho committeemen pnqinundcd a 
question “What are the men operating this machine— 
stereo typersr 

“No. they are machinists , not rae of them has ever 
been in a stereotype room H 

“Could machinists operate this mschlne, thenT 

“Certainly—It has never been operated by anyone 
else.” 

“What do you pay your machinists?' asked the com¬ 
mitteeman, and when told that they got 12.75 for an 
Hght-bonr day. It was obvious to the visitors that poe- 
slble rivalry with another trade was a factor In the 
situation to be dealt with. For stereotypers were then 
getting 94110 for six hours 1 work. The new machine 
could be both installed and operated by machinists, 
without stereotyping experience, at a Utile more than 
half the wages. 

These meetings ecu tinned over several months, and 
finally out of the discussions grew an arrangement with 
the stereotyped organisation whereby the autoplate 
vras to be Installed in the Herald office, and operated by 
Herald s ter e o ty p e r s. Three men were enough to run 
the machine, but it was agreed that five should form 
the first crew As money savings were effected for 
the Herald, It was agreed that the atereotypera should 
share In this economy Moreover, the union made 
changes In its constitution that amounted to adopting 
tha machine—the Inventor believes tola to be the first 
case to history of a union taking under Its protection 
a new labbHmttog Invention. Should other newspapers 
want to instaU it, the finltm delegated two of Its mem¬ 
bers to go into an office Where the aqtoptate was work¬ 
ing; and toete toara Its operation, being paid by the 
totion, Members also agreed that they*,Would operate 
the machin e to ways to Who U effideat? keeping It to 
good repair apt condition. 

Agahtot m inventor's Judgment, * steel tme* had 
totoJtottt by,tha Herald around the machine when 
fto$alM~to ton HmU effis* end a sign torbade on- 
£*** #«na 3 iha into affiuatty working with it 
Wwnto^rariMt work was taken gradually 
frdautopUte making only 
Mwaqm night* then h doom, 

*%d*0 ^ rn ed ssrenU weeks tt waa 


tooting out more than half of the work During that 
time the inventor waa to the stereotype department 
every night and became acquainted with every nun 
personally There was good feeling and confidence on 
both sides. 

One evening, coming In about 10 o'clock, with his 
mechanical assistant Wood walked Into tike cage and 
turned up the light*—only to turn them out again 
almost Instantly tor one glance showed that his 
machine had been damaged, Witli a single lamp, 
guardedly they went over broken gears nnd working 
parts showing too plainly w here they had been pounded 
with a heavy stodge, Wlwm a Hat of the broken parts 
had been made, the Ught a tut turned off 

“We must replace those jttrti and have everything 
running again tomorrow night" told the inventor to 
his assistant. “Phone tlio shop and start work at 
once.” 

Presently, stereo type r» wvre coming in to work The 
dark, locked cage attracted Immediate attention The 
machine had been Jokingly dubbed the “Iron horse.” 

“Why, what's the matter with the Iron horse?” was 

aakrtL 

“It Isn't working tonight," Wood replied. “We had 
an accident on that lust run this morning, and broke 
some of the gears. But well be all right again to- 



Heury A* Wise Wood, inventor of the antoplato, 
demon st rating the working ef the machine 
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morrow Machinery will break down once to a while— 
I think we’ve been pretty lwky so tor” 

Fortunately, the Heralds stereotype force was still 
large enough to make all the plates required. One of 
the Herald $ mm was president of the union. After 
the paper had gone to press. Wood took him aside for 
a talk He had already sensed something more serious 
than a breakdown Wlm did the damage never trans¬ 
pired, but It waa undoubtedly the work of outside hot¬ 
heads. Wood was conlhhut that none of the Herald 
men had done the Job, but pointed out to the union 
official that the machine must be protected. Should 
the Herald hire guards, or would the stereotypers them¬ 
selves undertake this respond bill ty? The union official 
pledged the protection of his mm. 

The next morning Howland gent for Wood and 
showed him copy for an advertisement to tw printed 
to the Herald, offering $30,000 for information leading 
to the conviction of the stereo typers who, Mr Howland 
•aid, had damaged the machine. This offer had been 
cabled ftom Paris wbffi.garnet.Goffion Bennett learned 
of the trouble The Inventor foatotod that the adver¬ 
tisement be suppressed, and os ha was to charge of the 
labor situation, his wishes were respected. At first 
Mr, HowUpd refined to do It, joying that he must find 
the matters of tha Herald mm who had done the 
damans To this Mr. Wood replied that ha himself 
wopM vouoH for the fact that the Herald men were 


straight, loyal follows who would not commit such 
an act 

“JUwive the matter to me and forget lr,' finally said 
Wood to Howland 

“All right' assented Howland. 

“Now will >ou do me a favor? 

“W lint Is ltr 

4 Take down that cage today, und the sign—I don't 
like them ” 

“Wlint? I was going to put a police guard to it to¬ 
night* However, if you will take the responsibility. 
I'll pull down the cage " 

“All right ” mild the Inventor 

News of this advert lHenanit and Its suppression were 
not long In reaching the Htrnld stereo typers, who that 
night came to the inventor to thunk him for Interven¬ 
ing to save them from the suspicion such an advertise- 
iiumt would have <a*t nixm them The steel cage was 
taken down and all were Invited into the enclosure 

These steps Improved good feeling to such a degree 
that there was never uny more dainuge or trouble 
Htercotypers saw that tlte autoplate was not a make¬ 
shift bnt n practical device It had been pointed out 
to them that It would lighten their hot, houvy work 
enabling them to nse their mechanical skill nnd their 
heads to better advantage, becoming supervisors of 
machinery instead of working as machines tlieniselvc* 
nnd Increasing their output and earning capacity 
Ttiese promises wore now realised. This union bad 
ulwuyn hud excellent relattom with employers, and 
was proud of Its foresight In helping make the transi¬ 
tion from hand to mu< hlnc work Instead of opiwslng it 
In a feu weeks all the Heralds stereotype plates were 
being cast by mat hlnery, and tie legates of stereotypern 
from otlter newspapers were working to acquire tho 
experience needed to make the same transformation 
elsewliero 

There was practltnlly no loss of employment The 
growth of the Herald's work wns so great, because of 
this mat bine, which tuude rapid publication so easy, 
tiiut in u short time more stereolypers were employed 
in the Herald office than ever before. One© when a 
\lsitor asked the foreman how many mm would be 
required to produce by luind the 2300 pit* tea being made 
tlmt night by 18 men, he calculated that It would re¬ 
quire 75 at least 

From that day to this there has been only one strike 
against the autoplate, which occurred when the inuchtoe 
was first Introduced in Kurope On that occasion the 
Inventor went abroad and settled the difficulty in n few 
hours. He was ln\ited to do this by union officials an 
the other side, and curried u letter from the stereo¬ 
type™ In this country 

When the first autoplate was Installed In New* York 
the stereotype™ union had about 200 members. Today 
it hns 050 stereotvpers and finishers at work, In addi¬ 
tion t© *150 elec trotypers, u striking Illustration of the 
fact that labor suvlng machinery ultimately does to 
crease employ nient bv Increasing output Any prospect 
of going buck to hand drudgery would lw vigorously 
opposed by fttereotyia.ni themselves In tho old days a 
new simper stereotyping room on hot summer nights 
came ns near being an Inferno ns the stokehold of a 
steamer going through the Ked Sea It was nothing 
unusual for three or four men to be overcome by heat 
every night Burns and strained muscles were common, 
and so w hm (lolsonlng by lead and antimony fumes from 
the type metal Today the “Iron horse does all this 
hot, heavy work automatically, casting stereotype plates 
from metal heated to 000 degrees against the 750 de¬ 
gree* necessary In hand ousting Instead of lifting hot 
metal and plates, machine oiierutors simply pull levers* 
nnd a newHjaijter stereotype room to summer Is now as 
cool and pleasant as any other department of the plant. 
Ho this ln\entlon besides belug useful was merciful 
as well 

Alfalfas 

8 a result of Investigations, an account of which 
Is contained In (he Journal of Agriiultural Re¬ 
search for July 15, 1921, Messrs. It A Oakley and 
II L. Westovcr of the Bureau of Plant Industry, 
Washington, l> l' conclude thut It Is the day-night 
relation of alfalfas and not their reaction to tempera¬ 
ture that cuum* the development of marked differences 
between tho seedlings of the various varied oh when 
seed is sown at certain times of the year By the 
proper control of the length of day, which cun be 
accomplished In the greenhouse at any time of the 
year with little trouble or expense and by the method 
used In the authors' experiments, it Is easily possible 
to distinguish between seedlings of the commercial 
groups of alfalfas. The testa can be so quickly and 
easily made that the method Is offered especially to 
Kxperlment Station workers and bow engaged to 
alfttifa-wed certification work as a neons of awdstin g 
to the Identification of the various lots of wed. 
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scientific aSsbican PtofMPtoVf 

Corrosion Investigations ^ 

Some of the Controlling Factors, and Uttar Account Is Best YttWafTlroi i- 

By D. M, jfyiddand ( ' 


A vy expertmcm« which remit to a batter under- 
KfiimJinj: of the influence* gorsrning the rorrosfoo 
of iron itnU Mtwl it re of great value, not only to rntmo- 
faeturers bnt to townt of ferrous metals as well Test¬ 
ing Horten**, governmental laboratories, research or* 
guni/uilonK, unit Interested individuals are continually 
lu\estlKuilng this problem from many angles. 

There Is no doubt Iwt that the corrosion resistant 
properties of the many present-dny commercial grades 
of Iron and steel differ widely when subjected to the 
vurious conditions of commercial requirements. Ohcm 
leal purity, degaslflcation, scientific annealing, freedom 
from slag inclusions, proper application of protective 
coatings, and exacting rare In all stages of the manu 
facturing process are factors which undoubtedly tend 
toward the production of the most satisfactory corro¬ 
sion resistant product 

From Uuw to time non-technlcal investigators desire 
to conduct tests under their personal observation These 
notes are submitted as an aid to tlwlr study and con¬ 
tain suggest!vs procedures for corrosion tost Inveetiga 

turns. 

Bdcntlflcally controlled corrosion Investigations arc 
valuable Indicators of the service life of ferrous metals. 
It is essential, however, that all tests be carried out 
under exact uniformity of test conditions. Tills Is true 
for both atmospheric Investigations and accelerated 
talwratory Immersion tents. All grades of material 
under test must recehe the same preparatory treatment 
and be subjected to like conditions. 

Tlie following ismigraphs do not fo any measure tell 
the whole story of corrosion test conditions, yet they 
will In» of \ulue, in that they bring to uttentlon many 
essential factors 

An atmospheric corrosion test Is usually conducted in 
the following on inner The full slxc sheets which nee 
chosen are uniform in length, width and gugc Sc<>- 
tions of sheets are not recommended for outdoor train, 
as tlie results obtained on small samples aw non 
conclusive und open to question 

Usually several sheets of eu<U grade arc used for tlie 
test, so that when the results are obtained, such results 
will be averages and not single Instances. Flat sheets 
can be used, bnt In order to stiffen the sheets it is 
customary to corrugate all specimens uniformly 
The sheets are securely nailed to a wooden rack 
which has been erected In an open space In suLh a 
ntunrur that the entire test will l»e equally exposed. 

After tlie sheets are In readiness and the rack pre 
pared, all sheets should he nailed In place at the same 
time It would not be satis¬ 



A large number of sa mpl es mdergo&tg Im m e rs ion 
- tests for corrosion 


atmospheres or In air free from active reagents. 

\\ 1th reference to the coating protection to be applied 
to the eointnercfaT Sheets chosen for atmospheric tests, 
galvanising Is recommended. Bara, unrooted sheets 
were used for the Pittsburgh test as above mentioned. 
Tills was unfortunute in that the results obtained have 
no limited an application The number of actual service 
instil Hattons where hitre, unrooted sheets are used Is 
trivial Since tests should simulate actual service con¬ 
ditions us near as possible, the choice of coated sheets 
for atmospheric tests is mOat desirable 

To Insure uniformity of conditions In Immersion test 
-investigations all variables In any way relevant must 


rotation TObkuwa say* Sty oe. for each W 

soft* test mm** started at m ssM^itgAs. Mf 
toMascy toward unequal vraperstfon of tbs corrodtog . 
Bqutd m»t be etotaafod. Aft topdhlebts mustli 
ron#usts4 at duplicate {trig&wte tofr 

tor), and weight irosra of grade Mt agte* 
doseiy, 

tire** can must he Si to lae M l e guard sgstesf v*- 
faaustion of solution strength caused by Da nature of 
the chemical reaction. It Is necessary to remove the 
teat pieces at proper time intervals tod septa** date* 
In equal volumes of freshly prepared etoodteg media. 

When if is desirable to discontinue the test All ape*'' 
mens must be removed from the solution at tbs same 
time, washed well In running water, s crap ed free from 
adhering particles, dried and wtighed, Th* tovoston 
losses ate usually reported as loss In gram per square 
meter, or ounces per square foot of actual surface 
exposed. 

The Investigator has an unlimited Md from which 
to choose the corroding medium. By way of example, 
solutions of tbs Sallowing chemicals might he men- 
tinned 

Ammonium nitrate, acetic acid (vinegar)* hydro¬ 
chloric add, ammonium persulfate, sulfuric add, alumi¬ 
num sulfate, and acidulated ferrous sulfate. Amotig 
the many examples where ferrous metal tnsteHatfona 
are subjected to such Immersion conditions might fas 
mentioned the dyeing Industry, paper making, coal-notes 
equipment, manufacture and use of vinegar, chemical 
plants, sewage-disposal systems, various acidulated 
waters, water-purification plants, etc. 

The desirable strength of a given corrosive rotation, 
and the best period of solution change, vary for Af¬ 
ferent solutions. Aluminum nitrate should he In a fi 
per cent solution and should be changed every three 
days. For other solutions the corresponding figure* 
era noetic add, 3 per cent and 0 days, hydrochloric 
add, 88 per cent and % hour or 20 per cent tod 3 
hours, ammonium persulfate. 30 per cent and 24 hours, 
sulfuric add, 5 per cent and 4a hours, aluminum sul¬ 
fate, 20 per cent and 4 days, ferrous sulfate acidulated 
with O 7 per cent sulfuric add, l per cent and 24 hours. 

Immersion tests yield very valuable data when sto 
tifically conducted as here outlined. The test-varlablte 
as numerated are es s e ntial TV) neglect any condition 
of uniformity means that misleading results are ob¬ 
tained. Yet they are not so technical but that a careful 
investigator who la desirous of obtaining true results 
can easily follow them to a successful and reliable con- 
clutioA. It Is obvious that 


factory to place one grade 
on the ruck and then wait 
a few days to place the re¬ 
mainder The angle at 
which sheets are exposed j 
varies from 15 to 90 degrees, I 
In choosing an angle It must 
be remembered that the less 
the angle the more severe 
are the service conditions. 

After choosing the angle, all 
sheets must be exposed ulth 
the same degree of slope 

In deciding on the locality 
te which to cofaduct tlie test, 
several points must be Con¬ 
ti dered If the test is started 
in a congested manufactur¬ 
ing district where the sheets 
are exposed to air ladtn 
with smoke the atmosphere 1 
will be contaminated by the 
products of combustion and 

will be on "acid atmosphere." Such was the air condi¬ 
tion surrounding the Pittsburgh teste as conducted by 
the American Society for Testing Materials. In such 
atmospheres the conditions of service are for from 
normal, and so unusually severe that all grades of 
material will foil comparatively early Such add con¬ 
ditions are further Indicated by the fact that Incrusta¬ 
tions of ferrous sulfate will upitear on the sheets after 
exposure 

In a rural community where the nlr Is pure the entire 
test will run several years before failures are obtained. 
Also, In aw air, where test conditions are again entirely 
different, the service life of the sheets under test will 
not be comparable with results obtained in "add 



Atmospheric cflrrssfoft teats ef metal sheets 

be considered. The foUoflttd* are important. 

All test specimens must, fa* uniform In gage and alas. 
Sampled Ifi-gage. 2x2 ln#in *» recommended as con¬ 
venient gage and rise, fo tfc otg fa other measurements 
will answer quite as wen^tovUW uniformity to matte 
latned. 

All samples must be fogs trim gross*, oil rust, Att, 
scale, mechanical Injuries, earfacs tnegurtaritte*, agate 
steely drop stencil mark* etc. To remove scale an 
sped mens should be unttoroty ptefctod In concsntnted 
hydrochloric add, washed tod dried. 

Temperature condition* mute itown constant The 
samples should be canfufiy wstgM, v sr d ca By placed 
in separate tumble** tod ooteptetofo tmm e re s d ta dftot 


the big danger of Immersion 
test Investigations lies in the 
foct that carelessness or lack 
of definite knowledge raepft* 
in teat interpretation of a 
nonoondutive or cqntradte* 
lory character. 

When ftnmerrito fonts to 
milts are puttfobed, a f*H 
report of lestteg details 
should accompany antet re* 
port* ta order to fetor* tha 
knowing reader that an to 
tonkin variables have bans 
rbnslpofod 
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bold iB Btffe WM 
Ufe*tr*t*d bwrlth. 
rt hem tort* femaet* a manta to 

Ml nWt k Otfrfe* *t Cfttbodta th» 
tatat M ^Hj fta nte A* 4 *' Ai BtHiltii, 
wfck* Jbi*HN** ckytotonsd th* *Rato- 
drop* Mbb 1** datfffer and builder— 
H«Bttatf*r, tba w*u-k*own airplane 
W sfe ktoM ta 4 jtoifihahm air MUt- 
piM add t* propslM by a motor Of small 
b omp pa fer oftnpaatd to tti» «ta and typo 
or oar ti fMRfrifc 

Tba tadlflt tkotAtAjAont this imr anto 
Alt ***** bon^tt&JPib begin with, tto 
car a* A wbpfA Urkbapad like a rain¬ 
drop, which aaasmea a perfect straamUh* 
tom—the shape of toast reslxtaaes. This 
form baa been carried out from tbe around 
npi Tbe chassis baa it, u well aa tbe 
bod; Itaatt Ala shape result* lb the 
ehmlaatta of much discomfort that la 
suffered hr the passenger* of the usual 
type of autotooblle, soefc as noise; heat 
mid smeU front tbe motor and of dust 
srUttkg froth the road. 

Tbe chassis la constructed of two wide 
piece* of pr e ssed steel bowed like the 
hull df a boat lbs front axle peases 
through tbe frame without touching It, 
and flobbto sprldg* connect the two. The 
ansprunff'inaasea, which produce swaying, 
are reduced to a minimum, while the 
«prttif*sapt*Mted masses that stop It form 
the maximum weight Tbe result la that 
the body sways but slightly, while tlw* 
wheels cling to the ground and bounce 
but little Onasequently there in very 
Httte wear on the tires and tbe cut 1 m 
extremely steady-riding. Since tbe main 
weights are located In one spot, tbe cor, 
When turned out of Its course, regains the 
road again quickly without tipping The 
aprbtg* am very flexible. 4 ttieoreticaUj 
perfect guspcnelon Is provided, while the 
placing of the scats between the axles 
mhtimtsea by one-half tbe motion Imparted 
by road shocks to these. The chauffeur's 
seat 1* In front, In the middle. Just b*<*k 
of tbe front sxle He has a clear \Iew 
of the road and can run the cur much 
better than when be gtts a considerable 
distance back from the fn€t end as U 
usual Tbe variable weight—-the 



Chassis with unit power-plant end syringing rear-ax!* 



placed In tbe middle doe* not effect in the least the 
relative load of the front and rear axles, while the 
constant weight la located at the two ends, the chauf¬ 
feur being In front and the motor block behind. Those 
weights are always there when the car le running, and 
they beep the load crasthnt upon tbe two axles. With 
the ordinary car the motor and transmission, as well 


Sectional view and plan of Germany’* latest automobile production 
passengers—being 


as the chauffeur, are both In front, and thus the rear 
axle la but tightly loaded, while with this new car the 
loading of the front and rear aides Is practically the 
hu me As the driving and steering wheels arc properly 
loaded, skidding Is Impossible In wet weather, while 
with the old style car this is a serious defect. 

Tim motor, transmission, and rear axle form a unit 
which swings about the reur axle somewhat to allow 
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for road shocks, etc Tbe pnmber of part* 
i* the lowest possible, great simplicity 
being obtained, and the length of the 
motor block being kept very short Tbe 
motor is a C-cy Under, water-cooled one 
of the Y type, with a third pair of cylin¬ 
ders vertical in the middle of the Y 
Tlie center of gravity Is about 70 mm 
(2% Inches) lower than with much 
heavier cars of ordinary construction, 
whereby the stability Is increased very 
greatly and curves limy be taken without 
danger at high speed 
Mtchantrully this new Bumpier auto¬ 
mobile la very good indeed. It has no 
belts, chains or universal joints, >et In 
spite of all tide the rear axle 1* spring- 
supported Its impulse and acceleration 
at starting and the brake moment in 
stopping, tt* well ns the “set” of tbe 
wheels, are ull (ethnically correct. The 
front wheels do not HU the frame and 
wear the (Ires in making Hlutrp turns, 
and wherever there Ik rubbing friction, 
proper lubrication la provided. The front 
axle Is mounted Independent of the frame 
and passes through it without touching tl 
The ulr resistance of huth Ihh1> and 
chassis Is reduced to a minimum by 
streamlining to the shape of u ilrop of 
water falling This drop form Is Htmngly 
maintained Imth with o[»en hm well as with 
«low'd curs. The roof of the Ifiuounlm. haw 
the form of an airplane wing, or aerofoil. 
In profile whereby ulr resistance at Idgh 
speed I x rethu vd A coiuim ri w m of 

the Bumpier with the old stjlc cars as 
to cross-secthm shows the former (o have 
but a fraction of the air resistance of the 
latter The outside |s completed smooth 
the mud guards arc nHllmcntur> airplane 
wings tbe lmn|m and simre rhn brat kets 
tin nnt project, tait are hullt Into the body 
itself The spare whirls are neither on 
rite sidi nor Iteldnd tlie tar bod), but are 
mmvulfsl in tlie * hasHls. Tlie front 
springs as well as tlie rear ones are fully 
built lit with the exception of the rear 
mil* of the hitler M*r*l> the ends of 
thi axles pmJctLUnond tin chassis frmm 
mid make air rralHiunci The exhaust Is 
Ingenlousl} concealed at the extreme reur 
end at the tar The cltiUli pedal and 
brake le\er are Inside the IkkU while the 
running Ismnls ran Ik? folded up when tlie 
tar Is undtr wu\ 

Ihu to Us uirtful stream lining tlie Hlr 
penetration is unMirjatKsrd and the dust quetiLta ha* 
been md\ed completely both for open and closed can* 
Passengers riding in the latter will have plenty of fresh 
ulr and will no longer be annoyed by gas fumes, heat, 
and noise, for the air stream is drawn back hy the 
radiator fan of the rearwardly-Ioctdcd motor The oil 
consumption U reduced to a minimum, and special pro- 
\lslon Is made to assure no leakage 
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Potash, An Essential^or Plant Growth ? 

The Wide Scattering and Low Concentration of A^gti^^DtfauXti 

0vG«»mk‘&*y \ t 
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Dryers la « California plant whom 


with am |wrm low at 
aboutgLOoo tom at potash 
which was carried away In 
tbs fro*** pmkMt to tbs 
inception at m * sftckht 
method of g onse fri n g tbsss 
waste ip sot tho tersest 
amount of potash ra wr od 
ta this wpgr steoa tbs per- 
thte salvage sya- 
an 1581 

wblch flist year was B par 
cent of the total supply pro¬ 
duced la this country. The 
trouble has ben that the 
potash volatilised from some 
plants was too small In 
amount to sat* while In 
other Instances so much dost 
was collected with tbs pet* 
ash that It did not pay to 
leach tbs material nor to 
ship It for direct use os a 
fertiliser, it Is anticipated 
that Shortly either a me¬ 
chanical method of Separat¬ 
ing the potash and dust dur¬ 
ing collection will be devised 
or a system of reducing the 
amount of dust which can 
escape from the cement plants will be p erfec te d. 


T HFJ greatest phosphate 
deposits In the world oc¬ 
cur In thy United fltate* and 
are made much of whereas 
oar i>»iHMh holdings, which 
tire more than twenty times 
as large, are llttlo used bo* 
chimp tliev are Hprend over 
such an extensive wren and 
because the deposits are of 
low concentration, none of 
them averaging much over 
10 |M»r cent Host of the 
combinations in which i»ot- 
ush occurs In the natural 
state are neither soluble In 
water nor In add—circum¬ 
stances which tender Uielr 
profitable salvage for com¬ 
mercial uses almost Impos¬ 
sible The chief source of 
all potash salts is a class 
of Igneous rocks known as 
the feldspar group Wentli 
erlng and exposure loath tlie 
polasli from those safety de¬ 
limit vaults and lay it down 
in Urn noil, in the ocean or In 
Inland depressions. Subse¬ 
quently, when the water Into 
whbh this potash 1ms been carried evaporates, soluble 
deposits ore formed The potash Migrated from dis¬ 
integrated rock In taken up and stored In plants and 
uiay be recovered by burning th» plant Hence there 
are three natural sources of potash ^aks, salt) lakes 
or soluble dotxwlt* and plant materials 

Every plant ncods potash If It Is to muke healthy and 
vigorous growth and profitable crop yield* are possible 
only where the jnrecn, growing plants have access to 
plenty of tills fond. l*otnsh starvation Is evidenced 
when tlie leaves of the plant licctuiie brown and un 
healthy looking and the stems become weak ami brittle 
Plenty of polagh enuble* a plant better to resist the 
altuiks of fungous diseases. It produces fleshy fruits 
of fine flavor and texture and It provides smilentuioe 
essential to normal growth and development A pmlh 
leni which hna long been of iMirtkuliir i*oncem to the 
national Department of Agriculture lias been the irfHttor 
of making the most of our nutural potash supplies. 
Thu government experts have investigated and expert 



Potash salts obtained from the brine of 
Sear las Lake, CaL 


mented with thin and that method of reclamation and 
salvage and have built the foundation for what po¬ 
tentially promises to develop Into a national Industry 
which to a certain extent. If properly handled, may be 
able to compete with the Imported potash from France 
and Ocrmunv 

Attempts have 1>cen made to use the mineral rocks 
rich In potash rilnnilv us fertilisers, hut the results 
lmve not lawn favorable the expenses of application 
tielng out of ratio with the benefits obtained from such 
practice*. The pnutlcal plan perfected has featured 
the treatment of the material with acids or in other 
way* to render the potash soluble before using It tor 
ferllllxlng purpose*. The fact that most of the min¬ 
eral* and rmk» urv \crv low In potush content has 
cnniplh ated tills prohlim as, although successful 
methods extnuting and rendering soluble the potash 
were de\!*ed, the value of the fertiliser freed did not 
Just If v tilt expense* of them) operations. Up to this 
tlim unfortunately no ndne-run rtx k has been dis¬ 
covered in the 1 nlted Ktutes which contains as high a 
percentage of potash us the deposits of Germany and 
France In which the iKjtosh Is already solnblg The 
moat witlufactory rwmit* have obtained from recover¬ 
ing potimh as a b\ pmdin t from some of tlie industries 
where fioinsh rith racks arc used as raw materials. 

The Federal Bureau of Kotia report*. M A study was 
made of potash recovery fraiu rocks which showed that 
the most practical results occurred where silicate rock 
was ignited with lime us In the manufacture of oetnent, 
or by the digestion of the rock with lime and water 
under pressure. In the first process potash Is vola¬ 
tilised und passe* from the kilns In the process of 
burning, being collected o^ electrical precipitators, 
whjje In the second it tmnsoa into solution during the 
digestion In both cases the residue is suited for the 
manufacture of cement or other building material At 
the present time both of times methods evolved by the 
government soil chemist* ate being developed on a 
commercial scale M 

"The process of digesting the potash riHeats* with 
lime Ppd steam under pressure has occupied our atten¬ 
tion and research activities pat some time,** said Mr. 
W H turn or the Bureau of Boils when the writer 
Interviewed him recently 14 and It has been found pos¬ 
sible with press u re such an l£a readily be maintained 
in the industries to accomplish a very high percentage 
extraction of potash. This pgfctas is now being devel¬ 
oped on hu elaborate scale flof the treatment of green¬ 
sand*—certain soils occurring ’gfcntog the Atlantic Coast 
from Ikdawurs and Now JenWf on sooth to the Caro* 
linos, which are rich In pota#**wtih the object of pro¬ 
ducing bricks and other bntf$sg material In addition 
to potash As a market Uffbttnd for such building 
materials, this doubtless wilt prove a profitable but 
limited source of potash ** 

The domestic cement plants la this country produce 
approximately &8,000,000 batfate of cement stmuafly, 


Potash can also he recovered from Mast furnaces 
as It M volatilised as an impurity from ore,, coke and 
limestone used In the charges. The Bureau of Soils 
Is now investigating such sources of potash recovery 
and hue already ascertained that the percentage of 
potash In the dust that escapes from some blast fur¬ 
naces Is math higher than that contained in the richest 
cement dust Unwever, the practice at most Mast 
furnaces la to purify the gases by the use of a wet 
purification system which causes the potash fumes to 
be hwt ao far os commercial recovery U concerned. 
The federal authorities are now striving to perfect 
a dry purification method which will permit of the 
Having of this potash ft* they have demonstrated that 
such a system would feature the conservation of potash 
at a low cost 

The world * largest potash deposits In Germany and 
Alsace were formed by tlurahutting off of an arm of tbs 
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ass by a peculiar h»r of land which acted 
Ilka a trap permitting the sea water to 
flow Into the bay at high tide, but, mb' 
requeofty, not allowing tbeM waters to ra¬ 
ced* aa the tide ebbed. As these waters 
evaporated, soluble deposits of potash and 
other salts were bulK up, and, finally, 
when the boy was permanently land 
locked, a large area of salts In snipe 
places 0000 Ibet deep had been stored 
away Small deposits in western Ne¬ 
braska, CsUtornfa and Utah have resulted 
in tbU country from the evaporation of 
fr e sh take water 

“The lakes from which these deposits 
have been formed have not been evapo¬ 
rated completely, but have simply been 
reduced to a potash-bearing brine able!) 

In some Instances contains as mud) as 20 
per cent of potash,** remarked Mr Host 
during our conversation. ‘‘This potash Is 
recovered by pumping the brine from the 
lakes, concentrating it In special evapo¬ 
rators and finally drying the chemical in 
rotary kilns. During a recent five-year 
period, the recovery of potash from three 
lakes represented 43 per cent of our total 
domestic production, and the future of the 
Industry will den tend principally on gov- *• 
eminent experiments now under way to 
improve these methods of extraction. It 
Is hoped that solar radiation may he har¬ 
nessed for concentrating the brine, this would markedly 
reduce the expenses. This U possible ns the concentre 
tlon of,the brine as it occurs In the lakes Is greatest 
during the dry season.** 

“The deposit at gearlss Lake, California,** continued 
Mr. Boss, M ls the largest natural storage of soluble pot¬ 
ash salts In the United States. The salts In the brine 
of this lake contain considerable amounts of soluble 
borax which Is injurious to crops. Hence It is neces¬ 
sary to eliminate thlh material from the potash by the 
crystallisation of the recovered salt. Thin method has 
bare perfected to the extent that the potash as pre¬ 
pared fer use in fertilisers contains lees than 08 per 
cent of borax, an amount which Is not In¬ 
jurious to plant growth. 1 * 

Sugar beets, wood, wool, kelp and to¬ 
bacco are *11 rich in potash, but none of 
there materials except kelp is treated pri¬ 
marily tor the recovery of potash, al¬ 
though their wastes are utilised In this 
manner frequently, there wastes are 
distributed over such a large territory that 
tt is Impractical to attempt to recover the 
potash: For example, the total amount of 
potash In the ash of wood burned as waste 
and that used tor fuel amounts to more 
than 140400 tops annually—which is 
*bottt toper cent of the amount of potash 
which we Customarily import during nor¬ 
mal Hums, The great majority of this 
potash emanating from wood ashes is lore 
■o far M economic use for fertiliser pur* 
pares Is e b u esg n ett. 

A to erapo- 
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L Gttenl vfcw, ahowiny tonum) vineyard an mod (ferae* 2. In tfet foreground the low ttm 
oa tbi mrtfe *M* above, the higher one toward the ma V A ekwe-up of the vines 

The vineyard by the sea 


reliant manure A serend portion Js used In alcohol 
production, tho still residues !>elng concentrated and 
used tut potash fmi’ixors. The remaining portion, about 
one-half cpf tho to al, In subjected to a special precipi¬ 
tation process ' hhh abstracts tl)C residue numr re¬ 
maining In tlk molasses, Potash occurs in the waste 
water item this process and is recovered by eviiiiorn 
tlou However, unlres there waste waters nre found 
to yield other valuable products borides potash, It Is 
doubtful if ever much more than 4000 tons of potash a 
>cur Hill lie sahugud In this manner 

fhe extraction of potash from kelp wus rendered 
practical during the war only as a result of the scar- 



Gtat |»lp *f the frdie feast, eosef tfee ergante swra* of potash 


city of [lotusii, the commercial treatment 
is tro costly to bo practical under normal 
conditions. At present, the Bureau of 
Solis Is experimenting to determine a 
practical method of saving potash from 
kelp ntilth can be practiced during normal 
times. Uncle Sam reports that by sub¬ 
jecting dried kelp to destructive distilla¬ 
tion, there can he volatilised such products 
as ammonia, oils, creosote and pitch In 
such a manner that potash salts, active 
carbon and Iodine may be recovered from 
the residue Tim results show that there 
other produi ts will yield sufficient revenue 
to enable tho recovered potash salts to be 
marketed Hticocmfttlly in competition with 
potash of foreign origin. 

A Seaside Vineyard 

HE grti]*) finds. In latitudes widely 
scattered, the conditions necessary for 
Its d< \elopnient It Is only necessary that 
It rec* Lvo in abundant profusion tlie light 
anil the vivifying heat of the «nin Never- 
tlicloss it Is something of a riiock to find 
ylnr>ardH along the Atlantic coast of 
France, down at the foothills of the Pyre¬ 
nees and within a mile or two of the sea. 
* low few Vineyards, to he sure, are found at vn- 
t vine* rlous points along the dunes of the Medi¬ 

terranean shore, hnt their situation Is or¬ 
dinarily such as to protect them against 
too abundant ruins and heavy winds. 

At the Anglct vlne> arils Illustrated herewith, the 
young \lnes are protected merely by palisades of taro- 
uriKk brant lies which surround them cm all ride*. 
Stakes drhen Into the mind from i*ilnt to point keep 
these barricades firm while rows of poles, disposed 
hortjsontttlh, contribute mill further to stability In the 
fare of the north wind which Is In this region lha prev 
ukfit one of winter 

The right of u prosperous vineyard so close to the 
ocean goes to pro>e that tlte vine, just so It has suffi¬ 
cient heat from the sun to bring it to normal ripeness, 
will accommodate Itself to pretty much any sort of soil. 

But uho would have supposed that on the 
shores of the Bay of Biscay, where the 
wave* lieat up with such terrific tore©, 
one would ever see a plantation of vig¬ 
orous grajH» vines t 

Yet the proprietor of this establishment 
does not give to his vines any more ex¬ 
traordinary care than his contemporaries 
in more usuul situations. He prunes 
them, he miiiplles them with props, he 
keeps them well hoed and weeded, and 
this half-century they have been bearing, 
eu<h >ear, an abundant crop of black and 
white grapes. 

dually, even more curious, this original 
JPyreneeun vineyard furnishes In addition 
most excellent tuble raisins for after In¬ 
telligent and patient observation*, Its pro¬ 
prietor ima found how to bring about the 
variations appropriate to the particular 
dimutio condition* end to the physical 
nature of thU sandy soil He has sacrl 
fired quantity tor quality, and If the bot 
ties of old Anglet In his cellar are not as 
numerous as those of other vintages, their 
contents possess no less a delicate bouquet. 
Needless to say In view of Its long record, 
he has been able to make a complete com¬ 
mercial sucres* of this extraordinarily sit¬ 
uated grape farm.—By Jocr/ve* Boyer 
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Better Use of Goal 

A Coking Furnace of Novel Design Which Greatly ia|b|H tbp ftwgnda at itoStPol H 

By Gmrge H* fktcy 


A MONG recent inventions Is that of Arthur Bo b— ta, 
an Illinois engineer—a new oven which admits of 
coking non-coking types of coal that heretofore have not 
been available for such dltqioaltlon Hitherto the vast 
fields of Illinois and Indiana coals have been useful 
only for steaming purposes and have told fur anywhere 
from $10 to $25 nn acre, as compared with price* of 
911*00 to $8500 un acre for special-purpose coking coals. 
The inception and perfectbm of the new coke oven vastly 
inert**wea our coking-coal reeonreea. Heretofore, only 
three per cent of our coal supply has been 
adapted for coking These valwable de¬ 
posits have been centralised hi tbe con¬ 
futed sections of tlie Virginias, Pwrnsyl- 
vanltt Kentucky and Alabama, and steel 
manufacturing Industries have been pro- 
tnnhKl In those neighborhoods proximate 
to the supply sources of coking coals. 

At one middle western coke plant, a 
total of SO of the new coke ovens has 
been installed, consisting of two butteries 
of 40 ovens each which discharge their 
finished product at nlternute intervals. 

These ovens handle 1200 tons of coal at 
a charging nod In a period of 14 hours 
convert It Into high grade coke and Its by¬ 
product a The novel coke oven Is of tins 
narrow type and ttueleaa. It hna boon 
tested out officially and approved by the 
United States Bureau of Ktandurd*. As a 
result of Its use, Illinois coal yields 72 
per cent by weight of n sutlafni lorv 
smelting coke, and produces hu< It by 
products as 8 5 to 4 gallons of light oil** 

10 gal loft* of tar, 30 pounds of ammonia 
sulfate and un average of 11,000 cubic 
fort of gus tier ton of coat 
Illinois coal Is now yielding a quality 
of metallurgical coke which Is producing tbe lilgliest 
grades of iron used In the Indus!rles on fewer pounds 
of coke per ton of metal than has been possible In tbe 
past, oven where the very best grades of coking coal 
were employed The new coke ovens fiirilUatc the sal 
vuglng of all the valuable hy-prodmls even more efll 
den My than by tbe methods and appliances used In 
Knropean countries where the long coking period In 
unherxnlly practiced. In Europe the greatest efficient 
la not realised from tlie coking oven, because affording 
to overseas methods It takes from 00 to id 
hours to coke an oven of coal, whereas In 
this country the processes are expedited 
as much as possible, tbo usual coking pe¬ 
riod ranging from 17*5 to 10 hours. 

Tim American system of rapid coking 
has featured the operation of the coke 
ovens at very high temperatures, with the 
result that the ovens deteriorate rapidly 
while many of the hydrocarbons are 
crocked so that inferior by-products are 
produced. The new ooko oven recently In¬ 
vented correct a ull these previous defects, 
being ‘’iterated at u low temperature which 
permits of wiring uninjured the h\dru- 
earbans and by products. This oven not 
tally makes a fine grade of coke from the 
nun-coking varieties of cool, but it also 
produce* » liner quality of coke from the 
specialised coking coala than ever pre¬ 
viously has been obtained. These ovens 
are more durable and efficient, while their 
operating expenses are much lower than 
those of the old style* The new types of 
coke ovens are tbe largest and strangest 
that were over built, while they feature 
the outstanding advantage that every 
operation center la of easy access and not 
remotely situated away down In tbe hot 


low— temperature than is pos^j| he any othar cbka 
ovens. It produces a better quotftarof by-products than 
other ovens because it utlllaas ^ the raqulrad heat 
of distillation to proper volume* mi does not have to 
depend on abnormally high hefts essential to other 
ovens In order that a sufficient {fipneity of coal per 
oven per day may be developed. 

Unlike other coke ovens, tbe B^bdrts oven Is so elas¬ 
tic that it will handle any kind hr dog! without costly 
alterations. The tendency of all opfee producers was to 
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T HE Botofricsl GassM* for April con¬ 
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Bsrtfonsl view «f top of the battery of 
evens to hydraulic mains, crossover 
apparatus, and elevated rail on 
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utilise the wider type* of ovens, until MK^Boberte bo- 
gun bis early experiments which have been extended 
over a period of 12 year* nnd Which have been respon¬ 
sible f«r Mm* production and perfection of the new 
Rotkert* oven. His researches demonstrated cooclu- 
siuiy that tbo narrow tji** of coke ovens are more 
efficient and now oven* of this variety are universally 
popular All other ovens employ the akin-friction proc- 
i**w of heat uttUxution while Mt6 Boberta* oven empha- 
hIxch the utility of the implngemcnt-of-heut process. 



A. Gardner on the effect of Ugh* on j 
miration of ttibtondUW seeds, in Ida 
Investigations Mr Gardner attempts to 
discover the fundamental relation of fight 
to the germination of toads, and to show 
Just what light does tp start germination. 
The seeds of about 15 differaot spades and 
varieties were used. The author presents 
his results In tabular form and concludes: 

The seeds of Assies orispus, Omtnrm 
Bttamontum, and rtorodeadros /Csaesoeus 
ware found to be light sensitive, The gsr- 
mtn at h si of seeds of Kurnev crisp** end 
Phomdendrtm jtoces o s a* was promoted by 
light, the germination of seeds of Beford 
AfaMsofffosi was hindered by fight. 

Abrasion and removal of coats (every 
walls) of Humes crisp** seeds promoted 
their germination In darknem. 

Treatment of needs of Rimes crisp** 
and Oenothera bimtnU with concentrated sulfuric arid 
caused an Increase In the percentage of germination in 
darkness* 

Nn reciprocal relation between tha effects of fight 
and temperature was found. Light was not necessary 
for the absorption of sufficient water for germination. 
Injection of water did not yield increased germination 
In darkness. Almost all kinds of atagto electrolytes, 
regardless of the nature of tito ions, seemed to pratote 
germination of seeds of Oeuotherm biemUc, Nfootton* 
Tabaemm, und Yer^a$vum Thtipa «* in 
dgrknesH. Krubryog of seeds incubated in 
fight became more arid titan those incu¬ 
bated in darkness, light seemed to acti¬ 
vate lipolytic cnaynwe which hydrolysed 
Arts to fatty arid* 

The germination of seeds of Rsmes 
oritpuM In darks*** was promoted (in¬ 
creased) by hot water treatment, abra¬ 
sion, treatment with concentrated aulftaric 
arid, sodium sulpbncyaaate, and hydrogen 
peroxide. 

The germination of seeds of KMHam 
Trn b m mm in darkness was promoted ty 
shaking in solution* of hydrochloric add* 
sodium sutphocyanafo, and hydrogen per* 
oxide, as writ as by the use of many stogt* 
toaeendytet as substrata. 

The germination of seeds of FsrbaaoMn 
TftsjteMtadsriAetowtoftfeMedl* tbs 
action of Hgbt, ftucfUafton of tempera tore 
during tecubation, afieenatte# highland 


Battery ef 40 of’new type hy-prafuri eototoMh Theca*, wkkhsantoeIf 
tons ef coal, la shown a upndri on thetoXs star toe top of tha grtfia 


temperature xonffi as is the cow to many of tbe old- 
fashioned nvtmn now In use. 

This modern oven Is a actentlflc machine built to 
create economically nnd efficiently in a flexible way 
the condltionn required for the coking of coat It Is 
extremely flexible In producing nnd applying tha agency 
required to coke the coat and permits of changtefi the 
condition* to comply with the requirements of every 
type or vnrigty of coni It coke* a larger quantity of 
cool per oven per given unit of time than any othar 
oven ever built and It performs this work at a much 


Each Individual pari of Mils # type of own As to 
rigned to perform In the meet hpMtieal and eflktefit 
manner its special function wlteitt saddling any extra 
burden* on the other parts, feature ha* bssn 

more or leas neglected in other dm drafts* 

Tbe toveotkn of % coke will coke non- 

ooktng varieties of coal variljr msads the operations 
of the American steel industry^ edticb pravtottky hto 
been restricted In devriopcncat to tboto ssettons eloto 
to tbe supply enures* of coking 'ten!. It pamlts of thd 
potential development of steel gtodaeth* on a 
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Oii af th* 

rf*m tatefte* fetaw Am to Sr* mmi by tte t» 
«r cttatoM teak. 4*13*6 to** 
WHuisto tatatabteby tto ontatractim ot * an typ* 
ot qU ir*<to* to oU-tmak cm, which tbao- 

tsttijr t totoW f (to at * big oontalaer torn 

wntetatofta, A*ta tbongh Sr* bt built oo it* very top. 
tbwto toto JIgatto to protect atotwd oil and gaaoUn* 
tatb bgm'soasaed ctoefly to auklnr tb* ttaUenary 
root* tfyBdhtotto sir tight and doMljr Jolnod to tb* 
vartltel Ito nwr principle ***d in thla recently 

utotector is that of * floating roof which rids* 
upon (to surfac* of tb* oil regard teas eg it* tavel and 
ao at all time* pr*v«ote Its exposur* to th* air In this 
way tb* roof ia o< tohjc In preventing evaporatisn. a* 
W Jt((l 

la ori fe r {bat tb* roof may ride easily m tto oil and 
rise and 1*11 With tto changing level. the diameter of 
a aim root h amrat Inches Urn than the diameter 
of tto tank* For a 60-foot tank the roof diameter 
would be 48 feet. The remaining apace between edge 
of the roof and tank wall la flllad by Ingenious gravel* 
lilted, buffers, which provide a sort of cushion that 
easily ride* over any Irregularities la the tank waH. 
These gravel carrier* are built of 10 or 12 gage metal 
and are each bulged to the roof and held In place by 
means of a spring. 

For the purpose of demonstrating the absolute pro- 
teetkat afforded by this In rent Ion the makers haw fre¬ 
quently piled brush on the top of one of those roots 
and then after saturating It with oil have set it afire. 




On the roof of the new off tank, which rises and 
falls Uks s gas tank 


2J5 lbs. * 4-In. pipe, 4 3 lbs., and 6 -In.. 7 lbs. The threads 
ars well formed and can bo made with hand threading 
machines famished by the manufacturer Even 6 -in. 
pipe con be threaded by hand. 

It Is at present made In only 7-ft. lengths or shorter, 
and It etm not be provided \\ 1th fittings of like material 
Lead-lined iron ells and toes are furnished lo go with 
the pipe, also combination couplings for connecting It 


io» 

\ 

Container System In Operation on Britfah 
Railways 

W K recently Illustrated a system of container cart 
which Is in operation on the lines of the New York 
Central Railroad, and the accompanying photographs* 
for which we are Indebted to the courtesy of the Rui^ 
troy Review, Show the containers used for freight and 
until service between London and Belfast, by way of 
l be Ixndon and Northwestern Railway a The cumatn- 
ers have been bnllt with the following dimensions* 
length outside. 0 foot 11 Inches, width outside. 4 feet 
H Inches, height, including wheels, 7 feet 1% Inch**; 
and the cataielcy of each container Is 134 cultfc feet. 
They were derigned for the rapid transit shipment of 
parcels and iNiggugo between train and boat at the 
Fleetwood docks, from width the Belfast steamers Kail, 
and between the lioat and quay ut lhlfust They are 
i arriod on 4TV-f«iot fiat earn, ai-miniuoduting four con¬ 
tainers each The framing of the ront id tiers Is on the 
outside, and they are totalled with tlurii walls and 
varnished on the Inside, so that there are no projection* 
to damage the contents. At eiuh end of rho container* 
Is a door through which, when on the truck they can 
to loaded or unloaded from either rid* nf ttie train 
Two steel lifting slings are fixed nrmind the bottom 
and sides of each contulmr aud Urmlnate ul tlie top 
in eyes for tlie chain h«>oka of the lifting crones. Each 
container Is nirrled on six hnmd faced wheels, th* 
center pair being sllglitly larger than the two outer 
Italrs, so as to make It eusy to Handle tlie container* 
on the qua> side. 

Km.h container Is secured on the tar by four thahui 



Despit* th* IptanM beat of inch a teat, the oil below 
ha* never caught fire, even tto edges being thoroughly 
ahUt off from air by tto gravel-filled buffers. 


N«t Kind of Pip* Had* of Fiber 


A KJJW ktad of pita to* bM pot oo tb* swrleat 
wbkfc, It te taUrrad, will mAv* many trooblw 
now wcoustered ia itoot and other atralght-ttna pip*. 
It I* ohUrtWI that aulforlo hydrochloric, ttcetie and 
othar add* do not injure it and that chlorine *aa wUl 
not barm it 

Ite atrw*th. tmltto that of wood pipe, la not depend- 
tot « Iron banda. tat la lnbennt in tha pip. lterit 
top* to /nttority. A Uttla paint aee at e ta d off wood- 
Mar* Mid and th* banda will corrode, leaving it no 
leaser watertight. The faint* of thla pipe are, more- 
orme, aerewed and ttow d e i * reliable, 


da tor wet*ht, toweter, tt ia oM-qtarter that of Iron 
or steal gig#* to tor atrtoffh It baa stood (124 pounds 
par sgtatanefc of cr o—Sa cHm a i area applied ezter- 
ntQjt. tod t8* poosdS spotted tatertuUiy. It la recoin- 
—-- - - Qm amnafactama tor «aa imdar a pressure 
“ t 000 potato pa* sonars tech, pa they 
.. is oapahia of Wlthataadlfl* much pester 
ato mmi Woridn* enafltienn 

tePK^Mtitvtntd Wfbtaloto has mown 
m£tf triwtrtax Mb- million tha of an 
«*.&*** rahnnWt. *khm «haa*M <* 

dt affaet l^tat tt la not reconaiwotod 
" f not Water at over is* 
► M met* of ton- dtps 
■ Twfrto*r v tlto 


<<V* r\ tv. rj 


.ptpw s tea.: ton. pips, 


with Iran pip* and pump*. Tto fiber pip* can be leaded 
Info cttsldrun fittings. Tto cart 1* unexpectedly low, 
and it can be Installed for half os much as metal pipe, 
because It Is light and easy to handle. A coating of a 
sped ally-prepared paint make* th* Joints airtight No 
tool* art needed to lay it 



which mv hooked to the e>cw of the lifting slings and 
lead down to the rides of Hie car, the stark being taken 
up by screw shackle*. Steel channel tors adjusted 
mroxs the top of the cur rides anrist in keeping the 
containers In place 

According to our contemporary, the containers hav* 
proiei! very satisfactory Delay In transit Is obviated, 
and since the freight travels under seal from the sender 
lo the receiver, the risk of Hu ft Is eliminated 1 heir 
use does awmj with four distinct bund lings, and this, 
of course, rtriuce* the liability to dumage, the good* 
being carefully and closely pu* kod Tills result Is shown 
by the marked reduction In complaints and claims which 
has been mited since the containers were put In nervic* 

Iron Corrosion by Carbon Dioxide 

A N instance In which tht corrosion of Iron pipes was 
directly traceable to tto presence of curtain dioxide* 
In aienm 1* reported hy a writer In u Orman chemical 
paper The wrought Iron pipes carrying away the con¬ 
densed water from the steam radiators employed to 
beat tto air In a large dntag plant were found to 
suffer grently from Internal corrosion, so that they had 
to to renewed ntamt ever> six weeks. Investigation 
M to the conclusion Hint the canse must be sought in 
the steam or rattor. In agents accompanying the 
steam, tlie most probable bring carbon dioxide In con¬ 
siderable amount On pursuing the matter further it 
was found that the water-sofunlng plunt for tho boilers 
was not up to its work, and allowed a large proportion 
of cakium carbonate to pas* Into the boilers, when* It 
decomposed, the whole of the liberated cnrlwn dioxide 
kccompenylng the steam through the heating system. 
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Building Better Homes 

Factory-Made Houaet that Nevertheless Marie • Metnm to the Ways of Oar 6 naMria» 

By A. A Scott 



T IlHOtHIHOOT New Rnc- 
land there are standing 
today many furuihflUM* und 
town residences of from 
seventy five to two hundred 
years old which ure still as 
habitable ns when originally 
built These old houses were 
built when materials and 
labor were comparatively 
cheap und the lumber and 
hardware employed In their 
construction were first class 
and the work done painstak¬ 
ing and fine. In funner days 
of hand work artlsnns took 
great pride In fitting even 
the minute and unseen parts 
so carefully that no stme* 
tursl weakness would de¬ 
velop to nmr their work an 
time wtmt on and the hulld 
ing was subjected to rigor¬ 
ous climatic changes. On 
the other hnnd. we have to¬ 
day the averuge house put 
up by the simulative builder which iu a deendt or two 
will bo a shabby looking strut ture Irndde and out, par* 
tlcularlv If It In a two or three docker which has been 
rented and not lived In by the owner If these build¬ 
ings Imd been fabricated with cure and the same style 
of framing employed us that used by our ancestors 
I hey would not show nearly such rppld deterioration 
even under the modem rental system 
At present the nation wide slogan Is “Own your own 
home,” and It Is a hopeful sign that the drift does 
seem to be In this direction, as the majority of build¬ 
ing penults Mug turned just now are for the erection 
of small single houses to be used us homes by men of 
average means. Such bouses are usually built under 
tadMriuat contracts and the progress mude watched 
over day by day by the prospect he home owner, who 
having prospects of spending a considerable port of his 
Ilfs tinder Us roor aces to it. os far us lie knows, that 
no slipshod work or fruity material enters into Its 
const ruction. 

In our forefather** time when u home was to be Indlt 
the foundation was made ready and the frame assem¬ 
bled flat Ulan the tf-onm! und when all urn# ready the 
homesteaders In tlie vicinity gathered for the house- 
ralstog Tlw work of raising the framed soctlons into 
position and pinning them together was quickly accom¬ 
plished, und not Infrequently tin? building won com¬ 
pletely sheathed In and roofed over by sundown This 
framing of the building on the gmnnd In advance 
necessitated diagonal brat Ing of the members In order 
to bold tliem tegelher while being raised This dlng- 
oaul bracing Is nlao the secret of the strength and 
lasting structural qualities 
of so tunny of these fine old 
homesteads, und unless they 
have I wen neglected or un¬ 
inhabited and thus fallen 
Into actual decay tew of 
these old houses will he 
found out, of plumb or to 
have developed other struc¬ 
tural faults. 

The modem method of 
preparing the wall-support¬ 
ing structure is termed 
*fimlloun framing" the stud¬ 
ding being sot In a vertical 
position with no diagonal 
bracing of uny kind, the wall, 
depending for Its rigidity 
merely on tin* mIico thing 
which Is nulled to the out 
side and to u slight extent 
upon tho lath This method 
of framing hp* led tho pres¬ 
ent generation to liecmne ac¬ 
customed to seetng unsightly 
cracks appear In the plaster, 
floors drawn away fnmi tlx* 
baseboards and doors that 
appear to lmve been made 
too large for their casings. 


Huch faults arc usually ascribed to the Inevitable 
shrinkage of the timber causing the lath to pull from 
the studding and imek the plaster, etc-, which Is true 
enough but It Is equally truo that a house can be so 
framed that HUth flaws cun be to u large extent pro* 
\rated And substantial and lasting quality at a 
reasonable price Is what Is being Insisted upon by the 
man building a home today. How to combine this 
accompli aliment wllb Iho ready-cut feature which Is 
neceswirr if u one-fundi} house Is to be maintained 
within the limits of tlu average man’s credit Is a prob¬ 
lem whhh 1 h bring wilted by adut>tlng the old time 
rugged bruce-fruining methods of our forefathers to 
meet modern requirements, The tenn “readl framed” 
has been coined to describe this method of preparing 
the frame, and 11 Is truly all the name Implies. By 
referring to the cuts It will be observed that the frame 
Is actually made in conveniently handled sections ready 
for quit k iiKtwmhh in tb* building The diagonal 
brat Ing U seen to be continuous, holding each stud 
firmly In place und tiy rigid, Insuring a wall that 
will not allow the planter or stucco to crack, und a 
bouse that will not sag 

These houses ure Imllt on a uniform plan of Internal 
arrangement, but the exterior, such as pi a mm, doorway 
and finish, can be so modified that their similarity In 
this respect Is uiumtlivable. Thin allows tor nil the 
framing and all other *K.aIted “rough part*" to be cut 
to fit at the mill, while the fabrication and assembly 
of tho frame pnqvr Is a distinct advance over the 
method of merely numl»rlng the Individual pieces and 
shipping them separately to the builder, who neces- 


wrHy speeds eaulMbb 
tuns s o rting them 1 over and 
nailing them together. The 
lumber is first Mud on all 
tottr sides and toed cut ac¬ 
cording to drawing In arts 
of five, as tltft ft toe mini¬ 
mum number of any deetgn 
which U bo been tound eco- 
sonten to fabricate at oft* 
time To prepare the ma¬ 
terial tor five nouses re¬ 
quires only seventy working 
hours st toe mill, all the 
sawing for five duplicate 
bouses bring done by ooe 
man, who has to make but 
one reference to the draw¬ 
ings for each set of five of 
any one part. These parts 
are plied in sets of five and 
move forward to the assem¬ 
blers, who nail toe framing 
material together and num¬ 
ber the parts thus formed. 
The diagonal bracing is ail 
cut from material which would ordinarily go to waste 
If the lumber were hand-sawed on the premise*. Tb 
take a specific Instance, many piuxxos are seven feet 
wide, an odd width which results In much waste of 
good material Tho pi anas of this line of houses are 
therefore made right feet wide, the left-over four feet 
from standard twelve-foot studding being used to make- 
two two-toot diagonal wait braces. Thus a saving I* 
not only made, but strength is added to the building 
and a more spacious plasm Is secured. The diagonal 
brat Ing Is also used between studding of partitions, 
where It serves as a "fire sloth" a feature demanded 
wherever building Inspection U in force. The sections 
when completely assembled are made to fit perfectly, 
and in addition to being numbered are otherwise so 
marked that no time will be lost In fitting when the 
house is being erected. The assembled sections are so 
designed that they will loud well on a flat car, one car 
usually bring sufficient to carry the framing and other 
material tor one house. Such materials as brick, plas¬ 
ter, sand, etc, are not Included, as they can usually 
In* more advantageously obtained at the place where the 
1 loose Is lo be built 

The accompanying Illustrations show various stags* 
In the erection of u house fabricated on this principle, 
the actual time required for erecting and securing the 
first story wall-framing of this particular house being 
thirty-eight minutes. 

In order to raise further the standard of small house 
construction n number of precautions not usually con¬ 
sidered are observed to Insure lusting quality and a 
satisfied home owner The first step Is to provide a 
tooting tor the cellar walls: 
this Is a layer of rich cob* 
crate six inches thick and 
eighteen inches wide upon 
which the concrete walla a re¬ 
built up. The effect of tola 
Is to Insure an absolutely 
firm ftmntffttton, which pre¬ 
vent* cracking or settling of 
the cellar walls and come* 
qwnt sagging of the whole 
structure. Sills and other 
aaml-ekpoeed parts, such aa 
window frames, are tarred 
or Homed oil treated to pre¬ 
vent absorption of motetor* 
Which thus eliminate* alter* 
nate wetting and drying so 
conducive to timber decay* 
Special care U taken when 
putting on sheethlfifr Ordi¬ 
narily these boards era 
Billed on with little cate 
regarding tight joints, and 
often toete are spams a half 
'QKu mi MpM tuiWi 
Ifrtywgjt watbo ftlMw 

S??«*r*SlSi5ui3r, «5r 

irtfift « I*** of ttptotfr 
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wattfertrf * 9 * to nto 

mtmno( m* to Ww«yi «*ft trtwtha? 
tb* iM jb «t ekipboarda, atogto or 
ftaoeofc and ittWM a wail through which 
no ajfeni—i ca* psoatrate The diagonal 
method of j h wtfctet *4do further to the 
tigMfty of the tfrocturs end takes care 
of tor hoMU^o shrinks**. Instead of 
Mat taste!/ traded in position, the collar 
window* ar# set to concrete and well 
peeked to prevent the entrance of 
draughts. Often a cellar window frame 
will carry ao much weight that If made 
of JJght material It will cause the build¬ 
ing to nag. The two-inch ash frames em¬ 
ployed tar making thw cellar windows of 
tbeee ho on es, however, are blocked in two 
pUcM, as will bo observed by referring 
to the cat AU window frames are 
Hashed with tine, which la, of course, 
mat rustabte this being an Important 
precaution which effectively keeps out 
wind aim water Bay windows, which 
are usually a disappointment because of 
draughts which enter from below, ore 
protected at this point with a sheet of 
heavy canvas, first shrunk In salt water, 
followed by several coats of white lead 
and linseed oil. In putting on the roof 
the utmost oar* la used. The best grade of %-inch by 
18-Inch cedar shingles are used, being laid ft inches to 
the weather, with galvanised non rustabte nails, which 
makes the roof covering three courses thick. 

Lining * Creek with Concrete 

F ORMS designed for quick sad easy resetting as well 
oa great adjustability to position on tangents or on 
curves were used In recent work during the deepening 



Finished house built about a mill-made frame 


ends of the face plates. The units, on curves, were set 
at a minimum distance of 12 Incites ajmrt at the top of 
Afonna on tho Inside of runes. Here tho planking was 
cut to All the existing inti rventng spaces. 

After tho forms wen* tlie track was properly 
alined between Die two outer edges of the invert. 
Upon rolling tho forms forward the form f&cos were 
jacked out to the buck line or I he earth face of the 
concrete side-vNulls, Tho space between the form-faces 


ears to the tfds slopes. At this point the 
chutes emptied Into other chutes loading 
down into the lining spec* The concrete 
coming from a central mixing plant wax 
lifted Into the hoppers and chuted down 
to the spaces to be lined. The hoist on 
the secondary traveler car Joggled the 
chutes up and down while pouring the 
concrete, and the chutes were raised also 
as the concrete rose In the apace being 
filled. 

A OO-foot section could tie puddled and 
concreted In a working day by using these 
forms, It la claimed, and the framework 
was pulled ahead by Its own power for 
the next day a work 

Garage the Dwelling-Place While 
the Home Goes Up 

W ITH the building muterlal market 
playing vlgorouwly on tho up-and- 
down scale and things In general still un 
decided, several prospective home builder* 
In Idncoln, Nebraska Imve adopted a 
rather unique solution Rental of upurl- 
mmte maintains Its stand at the some 
high ratea, tind with this tn view the 
parties In question are erecting buildings 
on new and rebitlvoh low priced sites In 
the Peak's Grove uddltion In the edge of town These 
buildings are being furnished In bouver board and 
plitsHr to tide tho families over the winter Nest 
spring tiny will Is* vacated when the homes have been 
built, and then iifekl as garages. 

Mr Fred \ocel, u contractor, claims the Idea aa hla. 
He put the protMitflllon to one of his clients and tha 
result was that the first building was started. The 
buildings as a whole uro on temporary foundations. 


. s*** 



Ml; A clotof-up vWw of tho Iona uMd for tht oonewta. The finished Job 

Making a creek over with concrete bed and concrete banks 


and lining with concrete of a creek channel In Syracuse, 
New York. Tho channel waa deepened, lifter being tin- 
watered, by a walking dragline excavator Progressing 
downstream from the end of the deepened channel the 
concrete Invert waa constructed AU that was required 
In the way of forms for this invert construction were 
steel channels set to line and grade at the outside edges 
of tha invert 

Five units made Up the traveling form used for con¬ 
structing the side walla Mounted uo 
doubte-flangefr wheel*, each unit was 14 
feet In letikth The track on which the 
form traveled woe laid directly on the 
concrete invert Three rigid trusses 
spaced (Mach centers and cross braced 
made up tha individual unite of tha 
forms. Attached to arms sliding with 
the upper and lower chord members of 
the trasses were the atotd facet of the 
forma against which the concrete was 
deposited* The foes forms could be 
moved fcorlwwfcaUy to gate adjustments 
’f&* desired potation*. The movement end 
adjustment o| the face forma was con¬ 
trolled by Gums Jock-ecraws at each end 
of each pm a, TUf arrangement made 
It poMto fo Insure absolute rigidity 
t*te fate: were set 

- At wiM spaced four foot apsrt 
mrt&mi tha creek. Tbs 

J&hSSgt w vm uyt* HIM by plonks Reavor-bs 

Jijr e^Tgfoqypf amre pwlded at the esaati 


and the excavated bank was titled with earth and com 
parrot! b> tamping After thin had been completed the 
lm«e forms *ere pulled horizontally away from tlie 
earth banks by the w rev, Jacks about 17 Inches nnd 
the apace, 12 Ini hen, tn be filled wus ready for pouring 
concrete. 

A secondary traveler running un a track on top of tho 
form trusses carried the concreting equipment Out¬ 
riggers carried chute* from the hoppers on top of the 



R e am bwri -ittd-dite 1 stehetmrs used as temporary tt 
emtetrrntt— #f a psfSMumnt an* and Urns dsmsis d te 


f etideoes 
te gangs 


With the ultlinute position of the residences well 
planned, tlie buildings arc set In place though one or 
two of the tenants intend to move their structure in 
the spring and add it to tho new home. One owner 
plans to unnex the garage to the huuae and build a 
sleeping porth overhead. 

The Idea *s growing tn favor nnd several buildings 
of this type are being constructed at tlie present time 
With plans well laid, the ultimate program of building 
will gu on next >enr and in the meuntirae 

-tlie owners nte enjovlng home privileges 

with hardly Hny rental, and this adds 
u substantial sum to tho amount to be 
allotted for Hie homo building later 
A resident of a Jersev suburb of New 
York hns profited bj this Idea even more 
than ids western contemporaries. He 
Ixmglit his lot In Iftlfl, exporting to build 
at once Kiting costs prevented this, so 
he put up a two-mom frame structure and 
made It comfortable Inside He then beat 
the game further hv pmcttcalh building 
the {N?rnianent residence himwelf In spare 
time—he figured he had ull the time them 
a as to complete It In This summer, after 
his house waa finished he moved out of 
the two-room quarters and rented these 
to the owner of tlie adjoining lot, who 
is now living In them while he builds hla 
house Then tho owner will convert It 
daring tke to a garage nnd demolish tha shanty b# 
asrvke Is now using for hla car 
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J rblbfM (bJ«rk> r Sooth African BmImm (bfcek) 1 KiurtUh {dark bffMtti) 4. burl/ SstpUm of aboot 400* S. C, Uhfl* broom) 

Highly magnlflcd portions of shafts of ha hi an hairs of various colors and from Individuals of vario us raess, shoving variation In *tho pi fa n U» |fmh p atterns 


Human Hair Under the Microscope 

Recent Acquisitions to the Knowledge of Its Minute Structure* and Their Applications 
By Leon Augustus Hausman, PfuD., Cornell University 


T HH microscopic study of the structural elements In 
the human hair him* In recent years* begun to be 
of considerable \altio to In vest] gators in several diverse 
departments of scientific resea re I u rh)slclana and phys¬ 
iologist*, detectives, antbroiKdogtsts, archaeologist*, and 
otIters, are turning Increasingly to the aid which the 
microscope can render in search of answers to some of 
their many questions. A few fragments 
of luilr are found upon n murdered man g 
clotlilng, or in bis hand. Are they his own, 
or some ones else? Of what race *uh 
this some one else? Man or woman? Hair 
dyed, or of natural color? Artificial)) 
waved, or naturally curl) ? Blonde, hru 
nette* or red? Or the srehmologtst finds 
a mass of hair splinters In smile ancient 
burial mound. Are they human or animal 
hairs? And if hiiuum, «f shat race? 

These are a few of the host of questhms 
which a detailed study of the human hair 
under the microscope is helping to answer 
Grossly the human hair la a mere homo¬ 
geneous shaft, minutely It Is a complexly 
constituted structure* with dt finite ele¬ 
ments found in dellnltel) \nr>ln« relH 
tlonriiLpe. Fig 13 shows the three struc 
tural units of the shaft of a t>plml hulr 
Through the center of the ahaft runs a 
core or pith* technically known an the 
medulla, composed of shrunken mussed, 
distorted cells or cbaiulx-rs, 'biore or less uf iy M/ er 
tilled with air and connected by a ruml I tmtttm la ti 

tying series of cornlfled fllaments which indk*Ud 
usually completely fill the medullary col * 

uuul Surrounding this structure is the Two of Dr 
oortar, or main shell of the hair shaft* 
made up of elongate, fusiform cells almost 
completely coalesced and forming a nearly homo¬ 
geneous and hyaline Investiture The outermost integu¬ 
ment of the hair Is termed the cattoto, and Is composed 
of thin plates or scutes of Irregular outline imbricated 
like the shingles on a roof or the scales on a flsh (Fig 
14) The varying ph) steal nmke-ui* of these three 
elements) structures of the hulr nnd their varying 
relationships produce the muny different textures 


whjrb we observe In Imlr from various Individuals. Figs, 1 to fl Illustrate sotne of the strikingly different 
A fourth element in the hair shaft hitherto of seem- characters of the pigment granule pattama to bs found 

ingly little worth In connection with analysis of hair* In human hair In ordsr that these may be efoarty 


sampler is the pigment This Is usually distributed 
among and within the closely compacted cells of the 
cortex, in I he form of granuieM of definite shape, rise, 
color value, and color depth. Moreover, the patterns 
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Left, MlenMwnnnUJoa spparwto*. Th« a isptfy magniM fmeg* at UN dklaai osrivr ran- 
Inatkm la thrown upon a acak located on tha Sw •hoy*, tha e amrm at fib* Htfct ra*a Mas 
indicated hy the dotted Hna. Ri*kt Two iSlarowipw Stead with tha aampartmm oaakr 
which brim the twa objrate into th# MS« Arid for Masts oomrtrkoM 

Two of Dr Hausman’s microscopic attachments which he ness for the accurate 
stndy of minute fra g m ent s of hnmaa hair 

rly homo- formed by these granules within tbs cortex have been form and 

wt lntegu* found h> the writer to vary In certain definite and the patun 

composed prcdlcable relationships In hairs of different color and known as 

mbr!cnted from peoples of different race* In some hairs pigment graph, 

flsh (Fig Is found also among the evils of the medulla, and in In male 

icee three the case of reddish hair It Is pr esent In the cortex as necessary 

r varying a genera) diffuse color and not gathered Into masses of the gn 

textures or gronnlett cbemselvei 


seen and studied It is AM necessary to sobjtct tbs 
hair fragment under examination to several processes, 
the objects of which are: first, to dean the outer sur¬ 
face of the hair from oily substances, and second, Co 
render Lite shaft as transparent aa p oos t 
Me without distorting the elements which 
compose It Under the highest p o w ers 
of the microscope at present practicable 
the granule patterns can bo fleetly dis¬ 
cerned and oven tbs form and alas of the 
individual granules mads put Two mi¬ 
nute fragments of black fealty otto from 
h Chinese, the other from an IfogUSfe 
brunette, would hardly reveal tfefe secret 
of tbrir derivation except under soch 
study The differ®* and characteristic 
granule patterns of those two Judte an 
shown in Figs. 1 and A The typfcel 
grannie pattern in the hairs of negroes 
is shown by the featr of the Sooth African 
Bushman in Fig 2. These grannie pat¬ 
terns differ in the different races and 
tribes, but are in general In the thugs of 
ovoid mas se s of varying rises* Fig. 6 
shows the appearance of se-euIM rad 
hair Here the majority of As pigment 
Ih dftffuae In form, with larger jnaante of 
ah* ran- pigment then is turns) In nrist oortjcas, 
nyi Mas distributed irregularly. 
mi o—hr Not only are there marked and char¬ 

acteristic variations In tbs grannie pat- 
i accurate terns, but also in tbs physical characters 
of the granules themselves* Tbs most 
obvious of these are tbs variations fen 
form and rite of the granules, rtgs* T and S illustrate 
the nature of tbete variations, as seen with tbs dories 
known as tbs aompartson ocular, shown In tbs phots- 
graph. 

in making accurate determinations it is f tegne ntiy 
necessary to record )«• series of moairsimnf atfhse 
of tte gnunlo psttstes or of Om li*vMwl 
dMBtetvw. Tot an* nlca nuMarnttM tlw sfifmtas 










* ippiinMM <rf th* umn*, Mural «nd of a womu’i bate. 10. Untl wrumw of a mi • Mr, th* «nd out with Mima. 11 Hair *h*ft with broken end 

it W «rf Mr ibm wtth war 

Hmw tk* HlrrMMfc NfMli the treat ami te which the hair has bet* —Ele ct e d - - a sug g esti on for the writer of detective fiction 


IDMtratfd el page US la employed, and the greatly 
nmgnified fans* * thrown upward on to a scale. 

wot only are the forme and sixes of the pigment gran* 
tie* av*U*Hs a# tdntification criteria, but altoo their 
color values and color depths. Borne are dark brown, 
others yellow, others reddish. By the nee of Illumina¬ 
tion, fur the mic roscope, of standard color, direction, 
and tntwdty, accurate comparison! of color values of 
very nM» fragment* of hair shafts can be made. 
Because of the magnitude of the enlargements used 
for the study of pigment granules, photo* 

micrography can not be successfully cm* -< 

ployed, except as a means of showing gen¬ 
eral features of hair coloration. 

Work upon the pigmentation of hairs 
came about as a result of examination 
of a large aeries of animal hairs made - 

by the author fern iWfi to 19X6. It was S~ 

the po ss ibiliti e s of the forensic applies- AS=S~ 

thm of the study of mammal hairs In 
co nn ec ti on with the Air industries which 1PH| 
lad to a preliminary survey of sample* V ,{& 

of human hair of different color, and par- 3-C r> i 

ticulariy from Individuals of different 2 

races. At the present time it can be said ( 

that Identifi cati ons of hair samples, and *<j 4 m 

wpriiHy of mtarate fragments; are upon Jfi 

grounds of much greatar trustworthiness ffm 

than ever before. Minute criteria, of the / ffm 
sort (Bacusa od , have already proved their Jljjfflf 
worth aa aids in analyses, tu forensic, 3 H mm 
archaeological, industrial, and purely ad* 
entitle investigations. CgCwl 

the medulla and cuticular scalee like- 
wise ahow characters whose variations in 
form, rise, and relationship* also afford 
valuable aid in analysis. Fig. 14 shows L 
tbe typical form of the cuticular scales \t. shaft at 
and ihsdalU of tbs average human hair «ot <**. l 
These two elements undergo certain fairly Ga 

definite modifications in the hair of dlf 
fenot ream, in hair of different colors, and sometimes 
tn the halfa from different Individuals. Studies is indi¬ 
vidual hair variation, with regard to the mteioecopte 
sttuctural Mg m an t s of the hair shaft, will well repay 
those tngagyd in medleo-iagal work. 

One of the earliest uaahta asrisa of data for the sep¬ 
aration of p e o p le s Into races on the basis of minute 
hair character* was that perfected by a Fivotet pro- 
fesfor, D*. Fnmar-Bey, who about 168S pointed out 
that fee shape of the cr o ss s ecti o n of tbs hair shaft la 
eoaststetttly characteristic of race. By an extended 


series of examinations uml measurements X>r Pruner- 
Hey showed that each of the various types of woolly, 
wavy, kinky, frissy, or straight hair exhibited its char¬ 
acteristic form of cross-section. The sLraigbter the 
hair the more nearly circular fee outline of the cross- 
section, the curlier the hair the greater Its elllptidty 
Thus the straight hair of the Mongols and American 
Indiana presents a circular, or nearly circular, transec¬ 
tion, while the woolly hnlr of the negroid peoples of 
Africa shows an eUlptiral one. (Bee Figs. 17, 38.) 


-EpUsrsut (outer loytr) 
->£ptisrnns (Inner kysr) 

—True skitter Demit 

-Oil gland 

^Muscles which sioms tie 
^iwlr 

-feffldt (Inner layer) 
-Follicle (outer kytr) 

- fty l tai ndoasdlnBtfftt 
-Root iheotiOsssr teyr) 
-Root sheet* (outer k*w) 

-Moodaid serve supply 
Mofheheir 


fiten of a dude human hair r ep rm t nf d la Its stars hi tht akin, a block of which hM been 
14, Typical form of tko autfoular wslm u 4 tkv moduDS of tho iverac* human hair 

General structure and arrangement in fee sUn of human halts 

Rometimes This basis for race classification haa been tang recog- chamber, 
m In tadi- nised aa a rather precarious one A slight d I placement mtnuiu pit 
Icroecopte of the hair shaft under treatment away from a vertical has been ] 
wti repay position with regard to the edge of the sectioning knife tor, to re< 
results In the formation of a distorted transection, and allowing i 
r the sep- may change a circular cross-section into an elliptical loads. M 
it minute one, or Increase the index of eWpUdty In a slightly buretor* ] 
Wi'ipto- elliptical hair (heavy ol 

Enttd out Xt Is frequently helpful, or even vital, to know accu- of the igi 

r shaft Is rately to what sort of treatment a hair has been pro- Improved 

extended vloualy subjected And here again the microscope can at the roe 


help us, for almost any sort of treatment of the hair 
registers its effects in some modification of the delicate 
structures composing the hair shaft Hence it is that 
the lulcroecoplst can often determine whether samples 
of hair were taken from the head of a man or a woman, 
though It must be said that the recent fad of bobbing 
the hair has worked sad havoc wife the reputability of 
this particular criterion! In general, however, the 
natural ends of a woman's hair present the appearance 
shown In Fig. 9, while those of a man's appear aa tn 
Fig 10 If a hair shaft be bent and 
" broken apart Its fractured end shows a 

characteristic and easily recognisable 
form, shown in Fig 11 A hair cut with 
-j a tutor Is shown in Fig, 12. These are 

^ some of the many separate bits of Infer- 

illation obtainable through a microscopic 
M examination of hair fragments. A tabu- 

lated aeries of observations of this sort 
3 Is of great usefulness to fee mlcroneoptst, 

3 who Is called upon to search for answers 

y to exceedingly nice questions, answers 

d which lie, often awaiting only the proper 

m treatment and examination to make them 

H |^| nnder up their aid 

jri Trend of Automobile Design 

=3 in Germany 

^ \ MAIUCUD preference tor fi-cyUnder In 

Cj i\ the place of 4-cyllnder motors is to be 

noted In the rase of heavy types of car, 
while the 6-cylinder motor appears only 
In a few exceptional rases. Motors wife 
overhead valves are being preferred on ac¬ 
count of the gn^utor reliability, higher 
efficiency anil considerably lower fuel enn- 
— ■ ■ ■ I sumption due to the Improvement of eom- 

ich hM been hustlou chamlH»r* thus obtained A new 
hmd balr tyjx* of motor bos been produced by snb- 
Irs dividing fee cylinder head and carrying 

the crank rase up close to the combustion 
chamber, as well as by using steel cylinders and alu 
mtnuiu pisima Thunks to an extensive use of steel, it 
has been possible, eg, In the case of the Mercedes mo¬ 
tor, to reduce moral masses In the cylinder head, thus 
allowing such motors to be submitted to heavy over 
loads. Moreover, there is a wealth of improved car¬ 
buretors Intended to deal with Inferior kinds of fuel 
(heavy oils), fuel economisers, ingenious combinations 
of the igniter, starter and lighting dynamo, new and 
Improved accessories of all kinds, etc, and much space 
at the recent Berlin ahow waa allotted to these device*. 
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SCJENTlttC AgHUCAN ‘ 

A Second Pompeii 

Remains of an Ancient Metropolis Discovered, Beneath the Cellars of Ifegkjp Cltjr 

fy Fnd Gilman fyfp 


I under Mexico City? Hoes 
Ihc larged city of the south 
om republic Imre, us u foun 
dutluti, tiu roofs of hd 
undent <ltj of which It 
knout* nothing? Ueccnt ex 
I'tivatlonn huve Indicated 
that this Mirprialng poeel- 
hlllt> cxtstH, 

Whlh doing some con- 
strut thm work, one of a 
pnrt> of workmen In the 
hetirt of Mexico City mid- 
drttly disappeared from vtew 
In the prooews of remulng 
him from the deep pit Into 
ebtch lie suddenly fell It 
whw discovered that lie hud 
literally fallen Into another 
town Naturally, great ex¬ 
citement at once prevailed 
and crewM of workmen were 
at once brought to the place 
and at Hr led on the work of 
removing the ground level 



Left/ The at0M asrpant that ruanli the cntmM*. JNfJU/ Tk* ha k a mm of fawtma jnan 

Seeae of ike W*kt* seen on breaking tfcrengh the lower erut ef Mexico City 


of the modem city 
When this was done, and the existing earth removed. 
It was found that a complete building, In excellent con 
dltlon, was supimrtlng the Hiippoaed solid ground 
Walls of rock, not a bit crumbled, divided the bouse 
Into rooms and passageways of various sorts and 
depths. Tiled floors, comparable to modem tiled floors, 
were found lutnct, and other elements of building ccn- 
»tmotion Indicated that tl»e builders knew as much 
of the principles of construction as modem extractors 
and architects. 

Most characteristic of the builders of the ancient city 
were the carved stone Images found in the walls and 
about the floors in various places. Of them the largo 
•tone serpent which guarded the entrance Is probably 
most noteworthy. This huge affair lias been carved 
nut of the hardest stone with an exactness that would 
do credit to a marble worker of the present day Detail 
to the extreme Is to las found In this figure, yet the 
Instruments with uliJch It was fashioned must have 
Iren altogether crude 

In another place a complete hake ovm Jn perfect 
condition, built of ailolw bricks, was imeafthed. Ac¬ 
cording to scientists, tlie presence of the bake oven 
would indicate a futriy high type of civillxatico among 
the residents of the mysterious city 

A pile of “nails'* tor use In further construction work 
is of gfbat Interest These consist of stones, pointed 
artificially at one end A pile of hundreds of theseJg 
surprisingly uniform To 
fashion them from the hard 
rock of which they are made 
moat Indeed have been a te¬ 
dious task Apparently the 
Inhabitants had intended to 
do further building, tor there 
were many of the “nails* 
atackod up in a pile, ready 
tor use. 

The bricks used In the 
walls are of two kinds first 
those made by chipping 
rucks into regular shapes 
and, second, those made of 
adobe mud. In the case of 
the bricks made of stone, 
the walls are frequently 
built sloping back Instead of 
straight up, evidently to 
avoid a cave-In or slide. 

The walls are extremely 
thick 

Now that this much has 
been unearthed, Mexico City 
residents are wondering 
what Ilea under their own 
property Is It possible that 
a whole underground city Is 
there waittngjfo be uncov¬ 
ered? Or 1$™ ruin that 
has been discovered simply 
that of ato. undent Mexican 
dwelling that has been grad¬ 


ually covered up umi forgotten? Advocates of the 
latter theory cite the recent finding of a complete boat 
under a San IrimriHco city lot as support tor their 
theory Mum, lmwn\cr, are equally positive that under 
tbo modern < ltv lien a second Pooji**11, waiting tor 
someone to dig It up uguln And still others, who take 
little Interest In the situation one way or tbe other, are 
speculating about a more practical question They are 
wondering Just bow secure the foundation of their 
property Is. Tbe possibility of living over an ancient 
city, with <me's dwelling supported only by wedged 
earth, is not cxuctly conducive to the ipoet comfortable 
of fwlings 

Quantum Theory of Color Via (on 

I N n recent number of the Proceeding* of the Royal 
(tociety (London) Mr J July, 8c D, FR.&, has an 
important pai*>r on a quantum theory of color vit&on 
Introducing bis ptu**r, the author m>s that he takes 
tbe view that the sensation of light Is In every case 
stimulated by the action of pbotoeiectnms set free In 
tbe retina. Further, the energy of the photo-electron 
being proportional to the frequency of the light, the 
strength of the stimulus produced is the all-suffldem 
origin of the color sHnxHtiun*. That color Is entirely 
a cerebral phenomenon is evident Light, visible and 
Invisible, consists of a uniformly graduated series of 
wave motions or energies. There Is nothing to distin¬ 
guish one port of the sjwrtruiu from another save the 


dUbreubt of vprMk^or 
frequenc y . But to 

nature react ^qarentty 
toward there 

ini sores, reflect to* whore, 
and so tbe selective effect of 
natural objects toward light 
has d is covered to the Organ* 
turn f means of improving on 
monochromatic vtttoiu a 
means of distinguishing ob¬ 
jects by their selective ab* 
sorption and reflection. Our 
color sensations were devel¬ 
oped solely tor this purpose 
and solely under the influ¬ 
ence of tbe Ught reflected by 
natural objects. Hence a 
limited number of funda¬ 
mental sensations being tbs 
simplest, if not indeed the 
only, way of securing the de¬ 
sired red, we should expect 
that these sensations would 
be developed so as most af¬ 



fectively to interpret the frequencies met with among 
natural objects reflecting solar light The evolutionary 
attainment of three highly developed color smtotlOK 
according to the extreme and menu regions of the spec¬ 
trum is the result Color sensations, is. (white) red, 
grere, and blue, were evolved, whereby tbe whole gamut 
of the spectrum can be dealt with, 

The conclusion Is reached that the number of spec¬ 
tral quanta converted to electronic energy and thereby 
rendered capable of exciting vision is controlled by tbs 
light absorption and bleaching of the visual purple (or 
substance possessing a similar spectral absorption 
curve). The quanta, Increasing in energy from the 
long to the short wave-lengths, stimulate two, three mid 
four libera of the cone according to their energy, as 
shown by the color sensation carves. The simultaneous 
stimulation of two fibers is attended by the red sensa¬ 
tion, of three flbers by the grere sensation, of four 
fibers by the blue sensation. Tbe unit of luminous 
stimulus U the nerve discharge of one fiber. No color 
sensation Is associated with this stimulus. 

The relation of luminosity to color sensation la, 
therefore, according to the author's theory, as follows 
Luminosity la the more primitive sensation, gad at first 
was associated entirely with rod vision. The evolution 
of the cons brought In multiple stimuli, and tits, areas- 
tion evoked became correspondingly complex. The basal 
luminous sensation remained, excited as before by a 
nerve stimulus from the retina, but It wm accompanied 
now by a saw and additional 
sensation, that of color 
Color sensation necessarily 
Involve* luminous —nation. 
It necessarily Involves It be¬ 
cause the energy Is there 
which excites it The con¬ 
vene proposition is not 
however, true. It is not trot 
because there may be insuffi¬ 
cient energy to excite color 
sensation. The separation 
of color sensation from taut* 
nous eenaatton Is therefore 
bnpeeafbta. 

The quantum theory occu¬ 
pies a large plaee to modem 
physics; but It to doubtful 
whether any of its applica¬ 
tions are of greater interest 
(haw this out 

MaUftrit* Gbw« for 
TOw fl a w 
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Measuring in Millionths 

lift Latest Recording Ultramicrometer, a Device with Instantaneous Action 
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A ^lQW tte tntMWttBf aflparattttt dlspUr«d tor the 
: ftnt How at the Meant BHUth AjmocUtkm aetaag 
v (geptna tor , tflfcl#) wu the recording ultraml crom c ter 
jfcwlli p it tor John 1 Dowling, MjL, of University Ool- 
IsgA DuMtti The principle underlying this deviee U 
but ol to Wod ffom the following experiment, but It 
mutt to skated that the particular yalve circuit bare 
d*tt with I* only ooe of several that may be utilised, 
for certain purposes other arrangements are more 
suitable. 

Jjt Fiiftre 1 tbe oella XT, YZ are small pancake colls 
suitably placed by trial nuto make tbe apparatus 
function as described below Tbe condenser O Is formed 
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The experiment upon which the action of 
the micrometer is based 


by twMmalt disks tuned reasonably true. The rotative 
mottotrtyiormelly) of these produces alteration in the 
capacity x^Jtich causes corresponding changes In tbe 
anode current, and It is this anode currant variation 
which Is measured by the galvanometer By means of 
the “aero-shunt," consisting of a few cells K and the 
resistance R both In parallel with G, ft Is possible to 
employ a sensitive galvanometer to record only the 
oftespee in the anode current, I, In the neighborhood of 
a particular valve thereof. If the resistance II is great 
compared with the galvanometer resistance, it Is easy 
to ass that practically all the difference, dl, of the 
anode current, I -f dl, from tbs “standard" valve will 
go through G Very minute 
changes in I are thus re¬ 
corded- 

The curve r e presents the 
variation in the anode cur¬ 
rent as 0 is changed—the 
variation In C being ex¬ 
pressed in terms of the read¬ 
ings of a micrometer screw 
which moves one of the 
plates. It is obvious that 
over two pagU of the curve 
the variation of I with the 
displacement is a simple lin¬ 
ear one. This to a fact of 
great importance In simpli¬ 
fying the employment of the 
device. By employing the 
“aero-shunt* the galvanome¬ 
ter shunt B can be dispensed 
with, and. If the apparatus 
la functioning anywhere m 
one of th* straight parte of 
the chi** the extraardtnaf" 
tty mtevt* displacement* of 
thl totidtoste ptoteq gre warded by tto galrtnoo^ 
jto the entapb "to** * displacement of lose than 
c to ttiwst a r wju detectable, 
separate* who* gdjusted to very high souritlv- 
tt&hiufe to bgweme* ** i» penal in wfrtfesg wort, 
p& * iaqtote^httodJ end reenvM toetentty from tt 

mp- 1# gjeHKf m Sup* contributing canse of this 

hf tha derice already worked wit 
patent* have been opptisd 

Jto*te^f***al t>toaptey and to 


the measurement of minute strains, displacements, ex¬ 
pansion* and the like can to carried out with a degree 
of refinement altogether out of proportion with tbe 
simplicity and reliability of the apparatus. All these 
can be made from a distance and can be recorded by 
a recording galvanometer if desired. Both transverse 
as welt as longitudinal strain baa been measured on 
units small specimen* (2 Inches by % Inch square) and 
thus oU the elastic constants determined. 

Weighing devices have been developed For example, 
a balance weighing 2U0 grams to the neimwt milligram 
was shown in which ttie micrometer device was used 
to Indicate, instantaneously, tbe difference between the 
weight of the substance required and the nearest whole 
number of grams. To use it, weights are removed from 
one scale pan until the sum of the remaining weights 
Idas the substance differs by a fraction of one gram 
from 200 grams. The scale reading then directly re¬ 
cords the outstanding difference In milligrams. A bal¬ 
ance acting on this principle Is dead-beat In action and 
enables an accurate weighing to be obtained In a few 
seconds Instead of several minutes—« great desider¬ 
atum In manv cases. A suitable modiIhudon of the 
“spring” enables weights of, even, taps to be determined 
with equal percentage nmmicj 

On similar lines an apparatus Is being developed tn 
enuble minute >arlatlon In gravitational force to be 
observed. The decrease In weight of « kilogram when 
raised one meter can bo readily observed 

If one of the condenser plates Is carried on a flexible 
diaphragm, minute pressure differences are recorded 
with great ease Using a rubber diaphragm one mill! 
meter thick, pressures of less than 0001 utmospliere 
are measurable to one per cent Such an apparatus, 
a rough model, was shown 

Incorporated fn seismometers such considerable mag¬ 
nification to obtainable ns to make it possible to intro¬ 
duce enormous damping Much smaller Instruments 
are likewise possible, while great sensitiveness and Its 
concomitant delicacy of adjustment are no longer so 
necessary in the seismometer Instrument Itself 

The measurement of the "growth pulses” of plants to 
another problem to which the apparatus has already 
bean applied (A/atitre June 23, 1921) and. In Its most 
sensitive form, It promises to yield valuable result* In 
this as In other fields of research 

The foregoing particulars are In respect to the actual 
apparatus exhibited at the meeting of tbe British Asso¬ 
ciation In Edinburgh. As a matter of fact, however, 
tbe inventor has obtained much higher sensitivities 
with the apparatus set up In the quieter surroundings 
of the laboratory. Although the micrometer itself dues 


the rod on two circles 5 centimeters apart The rod to 
screwed vertically into a heavy base and carries a small 
table above Any desired small compression can bs 
given the rod by placing weights on the table, ft kilo* 
gram actually cam*?* 5 centimeters of tbe rod to con¬ 
tract 000001 centimeter, and the condenser plates are 
therefore moved Just this amount. 

Pressure gages of moderately high sensitivity are 
calibrated by the drop In pressure along a 1-centimeter 
tube when a current of air to drawn through at a 




measured rate. Pressure differences ranging from 1/10 
to 60 dynes per square centimeter are readily obtained 
In this way, and there arc mi troubles from tempore tore 
effects. In tills wuy sew nil gnge* alt made with stout 
rubber diaphragms fine millimeter thick have been 
tested. 4* regards constancy of aero, steadiness, quick¬ 
ness In response, and sensitivity they leave nothing to 
be desired, and each one can be varied In sensitiveness 
at will by shunting the galvanometer 
One or two points remain to be dealt with which 
arose In course of discussion at demonstration*. Mr 
Dowling has tested the sen¬ 
sitiveness of micrometers at 
intervuls while the valve dr* 
cult was kept In oarillattatt 
and also fnmi day to day, 
in every case the sensitivity 
was found constant, pro¬ 
vided that the filament bat¬ 
tery was In good coo ditto*. 
Similarly, after “storting 
up" a minute or two outness 
tor steady conditions to ha 
reached The Inventor at¬ 
tributes tills steady behavior 
to the valves being run at 
low voltages. 



Tht Dowttng nitram k ro m a to r, completely asst 

not appear to to much tffitetod by vibration* ete, the 
p o od enstr portion cannot always to made rigid («*?*• 
a pressure gags) and this Is then liable to cause fluc¬ 
tuations If disturbed Another point, already men¬ 
tioned. Is the necessity for proper shielding of as much 
as possible of tbe apparatus when very sensitive. 

For calibration at these high sensitivities the device 
shown tn Fig. 2 Is used. The two 10-ctotimcter cir¬ 
cular condenser' plates (a) ire carried by the ebonite 
collars (b> by means of snttobla levelling scre w s and 
spring* Tbs steel rod <o) passes through large boles 
to tbs getters and make, bet the former are held tightly 
on the rod by ests of three cet-cerews (d) which meet 


i of Jvaratnvfe 
rpus Revue dee Balka ns 
1 states that Jugoslavia* 
limiHmse resources of prims 
materials have been vary 
little exploited up to the 
present because of lack of 
labor and capital The wood 
Industry holds flint place in the country, one-third of 
which is covered with forests. Tbe textile industry is 
r still to a primitive condition It bus some 60,000 spin- 
' dies and 2300 loom* The clothing and c*rpet industry 
are Important la Siberia, but these enterprises are suf¬ 
fering especially from lack of cotton. The Iron indus¬ 
try is very little developed. Tbe annual output of raw 
Iren is Jl000g000 tons. Tbe deposits of magnesium to 
Lublja hare sot yet toes exploited, although the annual 
itfodoftlon is estimated at 411000 wagons. The sugar 
industry is well developed. Tbe six sugar refineries of 
tbe territory obtained from Hungary can practically 
satisfy the needs of Jugoslavia. 
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A Question in National Resources 

The Importance of a Central Station for Peat and Muck Investigations 

By Alfred P Dachnotetla 

Physiologist, United HUtes Bureau of Plant Industry 


T o know imything that Is today of fundamental In¬ 
terna about peut deposits, they must be analysed in 
three miurdlniites— In their iqmcu and time relations and 
In their energy value The estimates which have been 
ninth- of the a mis of i>uut und muck land distributed 
our the I tilled Stales are qulta unlike (Soil Rein we 
10 4KMilTi—11120) but the stratigraphic method—Indl 
toting the nature of the plant rtroalns and the order 
In whUh laytrs of peat material lie upon one another 
In the deposits—offers the bests for a enreful canald 
< ration of the acreage and geographical distribution of 
l*»ut deiioslts which more projwrly constitute the reserve 
of profitable future farm land The stratification of 
Iieat deposits, and the unlnml und plant remains 1m 
bedded In them, Is xnoraner of high linjiortance to geol¬ 
ogic cllnuitU, und Idulugh rescan h {UotunU*<il Gnzette 
7 1 57-48, 1821) Although the specialists engaged In 
these studies are few, their Investigations are of much 
value, since they Indicate the relative age of these de¬ 
posits and the time periods in the past history of the 
country, when the beds of organic material were formed. 
The different types of pent material which supply the 
essential criteria cuncemlng the physical, chemical, 
hncterlnloglcnl and otlur merits of wnrkuhle tracts of 
pent and murk urn now Is* studied ns aources of energy 
In coordinated effort and without dlftkulty (Bulletin 
402, U K Dept of Agriculture, Bureau of Plant Indus 
try, 1010) Some of the localities have been Indicated 
(Botanical Gazette 72 01 1821), near which layers of 
psafcdMterlut are displayed in typhul form nt or sorae- 
whttfe ow the nurture of representative peat deposits. 
Tbs chief purpose. If not the most lni]H>rtant one of 
all In the problem of pent and muck lands, however. Is 
to taeMf one to form some reasonable estimate of the 
future bourse of pruetlcul usage, the future agricultural 
and Industrial development of peut and muck land, so 
fur as that Is governed by economic c<«utttionn. Koch 
an estimate moat also be based on ones knowledge of 
the profile strut ture of these deismtts, the materials of 
which the different layers consist, oml the field eondt- 
lions that cun lie seen In operation nt the present time 
or In the near future In attempting such forecasts 
laboratory studies, experimental results, and statistical 
data. Including crop production und ilemand, are un 
questionably nn Important aid One of the greatest 
udvuntages which the future may Ik* expected to have 
o\er present Information concerning the relative value 
of peat und muck lands will comdst in the greater accu¬ 
mulation of comprehensive, exact data. The better in¬ 
sight as to the kind of Information collected will help 
to distinguish tlie Important from the unimportant peat- 
lands and will direct attention to the methods most 
worthy of handling these deposits. 

In relation to the common welfare the problem of a 
safe and profitable utilization of peat nnd muck lands 
Is a serious one These areas represent not only the 
last unused natural resource of the country In both lund 
and raw material, but tho prosperity and wt II being the 
maintenance of many rural communities In states hav¬ 
ing a large acreage of peut dejMmlt* deio-mlx upon the 
possibility of Increasing the usefulness of these "waste” 
land areas. Economic and wx lal considerations demand 
a keener Interest than has been enlisted thus far In 
helping to meet and solve the peat-land problem to the 
fullest degree possible. 

Peat-Land Crsp Possibilities 
In almost all relations between larger private enter¬ 
prises on poet lands and public service an unconscious 
movement is seen toward coo|iera1lun There Is a grow¬ 
ing conception of the futility of Individual effort to 
encompass the necessary knowledge and the measures 
needed for the commercial extension and rapid devel¬ 
opment of peat and mqck areas. Experience has shown 
that many compOfetmhs nr© inherent possibilities. 
Exploitation of peut deposits has for so long outrun an 
understanding of tholr structural differences and rela 
tlve value for live stock and dairy farming, for general 
crop management, und for the manufacture of peat 
lirodurt*, that even among laymen the operations and 
results on most peat lands are known to fall far short 
of their possibilities. Peat hind agriculture la not dif¬ 
ferent from a manufacturing plant, both should know 
st frequent Intervals Just what program they are mak¬ 
ing and what changes must he made to avoid damage. 

It does not seem necessary to advance many argu¬ 
ments as to the value of collecting, accumulating and 


disseminating fundamental Information relative to the 
agricultural development and management of the tm 
mense and varied i**at land resources. The farmers 
themselves see the need of more complete knowledge of 
1k>w to get better crops from pent and muck soils, and 
they are willing and ready to adopt a coherent program 
of drainage, of crops and new plant varieties suited to 
Lhexe soils and to the markets, and of properly balanced 
fertilizers for the particular types of peat deposits, to 
replace the guess work and uncertainty. A beginning 
should bo made by applying on selected peat areas the 
scientific principles and methods that come from the 
laboratory und Ihe field plots of a central station for 
pout land Investigations, so that definite Information 
may he given on the undt riving causes of success In 
these matters. The trend Is decidedly toward a larger 
use of pent and muck land, consequently to a more 
varied und diversified agriculture Peat deposits, there* 
fore, must bo given their proper place In a system of 
farm management That this should be done within the 
next few years Is imrtlculariy vital to the tendency 
towurd an organized agriculture. To meet this new 
movement the peat land Issue should be faced with the 
willingness to consider most carefully peat land utilize 
tlon with respect to the country’s future requirement. 
Thu answer to tint problem of both producer and con 
sumer lies In making the better quality of peat and 
muck land work to better purpose The production of 
highly speculative special traps, such as celery, onion, 
und mint, appears to bo a success only' on the heavy 
peat Molls, on deposits which Hhow n profile structure 
of aquatic types of peat alternating or intermingling 
with more fibrous layers. On the other hand, the light 
peat soils from mu roll, lx>g and forest types of peat 


7 1 HE peat deposits of the United States 
present today one of the great fields for 
productive work in a wide range of aettv- 
ities There ts a continuous demand for def¬ 
inite and significant information regarding the 
usefulness of peat and muck lands The 
interest is widespread and there u a pressing 
demand for a thorough cotmtderation of these 
areas by state agencies , commurafiei, and pri¬ 
vate owners A great variety of important 
problems confront the investigator and the prac¬ 
tical man as welt Mr Dachnowski m this 
article states some of these 9 and indicates the 
direction m which he believes a solution ti^iie 
—The Editor 


appear to meet the demands of diversified farming. It 
Is obvious that those fundamental differences In types 
of peat form a sound basis for systems of crop manage¬ 
ment nnd for Industrial plans of developing peat de¬ 
posits. They represent dlffettfflfes In potential energy 
which should be known froip various standpoints of 
s< lentlflc research The years of experience of the prac¬ 
tical peut lund farmer are valuable points of departure 
Tho practices of the competent and successful farmer 
are at present the only guide of value to the Inexpe¬ 
rienced prospective producer on peat land, whose obser¬ 
vations are confined to crop varieties and practices on 
mineral soils. But if distinct and far-reacblng progress 
is to be made In the intensive and extensive utilization 
of the different peat and muck lands, then the estab¬ 
lishment of a central station for peat and muck inves¬ 
tigations becomes a fundamental prerequisite 
The lack of Information concerning the nature of 
peat deposits and the properties of the raw materials 
injures the standing of the peat-land Industries with the 
general public Both have been left a prey to misin¬ 
formation, and the road Is still open for U* promotion 
of Impractical fuel and fertilizer operations. There are 
many obstacles In the way of attainment, and the prob¬ 
lem la peculiarly difficult. The process of dewatering 
the raw material, the seasonal nature of the production, 
the distribution of suitable types of peat and the vary¬ 
ing volume In different deposits raise problems that 
make an accurate estimate for Ihe future a difficult 
task However, this should not deter manufacturers 
of pest products from going st the question with the 


determination to get the best solution possible. It Is 
to the greatest Interest of all that these Industries 
should be stable and fundamentally and economically 
strong. The margin of profit Is certainly more avail¬ 
able in the coming years If the basic materials, their 
distribution and properties are known for Jbore Inti¬ 
mately* than heretofore, and if well-defined standards 
might be set up and made available for use hy the 
whole Industry Abler operation and better results can 
come only from a thorough Investigation of the subject 
This procedure would not only help to ellminste mis¬ 
information und place the peat-land problem upon a 
higher plane, but also It would bring on element of 
stabilisation beneficial to all activities In peat and 
muck. It would meet with the approval of banking 
institutions, state security commissions, farm loan 
boards, and insurance companies who, at present, find 
themselves constantly handicapped In the extension of 
financial aid by the lack of scientifically determined 
(rlterla of peat-land values. 

Power from Peat Lauds 

In tlie states In which peat and muck areas are most 
extensive a cooperation between agriculture and Indus¬ 
try appears to be tlie only feasible method of Increasing 
ihe usefulness to a community of Its peat lands. The 
striking feature In this cooperative movement of the 
Immediate future Is the fact that tlie state and the 
community, the farmer together with the manufacturer, 
must play a part Just how tills dsqieratlun shall be 
effected and how It may be brought about Is a problem 
of no small concern It needs u very thorough consid¬ 
eration and on able guidance, for It Is a question of 
vuIucm and the proper functioning of different agencies 
In an organized enterprise The generation of power 
at peat deposits and the trumunlssinn of tills potittr In 
tlie form of gas or clcxtrlc energy is looked upon as one 
of the coming engineering possibilities for economy and 
cooperation Thin project lies at the basis of several 
Huperysiwer surveys which different governments In 
Rump© are now making with the view of the applies 
tlon of power to largo-wale agricultural and Industrial 
m.tltitles. There ure peut deposits In several states In 
this country which offer a profitable location for power 
projects complementary to farming and manufacturing 
purposes. For tlitu reoHgn in vent I Rational, experimental 
und statistical activities must be undertaken on a larger 
scale than that done heretofore. A national Institution 
for peat In vest I gut Inns Is the right pluce to undertake 
this work, to sift the Information, and to use It properly 
for the benefit of all. It would remove U vast amount 
of duplication by many states and private agencies now 
gathering uncoordinated data, and It would result in a 
saving of public funds and of needless expense There 
Is no Justification for the assumption that research in 
pent and muck lands can be suspended or dispensed 
with entirely The leading countries of Europe have 
materially Increased their appropriations for thia work, 
for there, as elsewhere, peat deposits are the future 
granaries for Increasing populations and rapidly grow¬ 
ing Industrial centers. The volume of literature from 
these stations sufficiently denotes that the personnel U 
devoting Its entire time and attention to special prob¬ 
lems In the technology and plant Industry of peat lands 
The knowledge and experience emanating from these 
scientific and unbiased agencies leads to conclusions m 
which all may have confidence. 

There Is, therefore, a direct relationship which a cen¬ 
tral station for peat Investigations bears to the future 
development of peat and muck land. This is so lmpois 
rant that the value and functions of such an Institution 
cannot be stressed too strongly Its public service Is to 
discover what art the best things in science and prac¬ 
tice as applied to peat-land agriculture and pest Indus¬ 
try. College and station workers are looking more and 
morn to a national institution for pent Investigationa 
for correlation, suggestions and assistance on many of 
these matters. The work done fo the past is inalgnU! 
cant compared with what may be nccompltobed In the 
future. The foundations are already laid. Efforts in 
this direction have not been heralded by wide publicity, 
the work has been done quietly bat none tbe lens effec¬ 
tively. But there to need of further support in enlarg¬ 
ing tbe work to a me** unified national pant-land potter 
In order that It may r e pr efo n t the best tfcmgbt of the 
manufacturer, tbe forme* and the setonttot under the 
best practices which cqn be developed 
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Something New in Otwerratfon Can 

N order that It* passengers may enjoy the scenery 
to the utmost, the Chicago, Milwaukee A Bt Paul 
Ballway haa recently Introduced the new open air 
observation car shown In the accompanying view The 
ear, It will be noted, U open on the aides above the 
top of the seats. The seating arrangement folkiwa the 
gnueral linos of a sleeping cnr, and a windshield la 
provided between each section. The roof covers that 
portion of the car taken up by the seats, leaving an 
uncovered section some eight feet long at each end 
of the car, as shown, 

R&pkl Transit in the 
Telegraph Office 

S ENDING telegrams by 
compressed air Is the lat¬ 
est Innovation In American 
telegraph methods. Greater 
spend and efficiency and i>er 
feet accuracy are the rea¬ 
sons given hy the Western 
Union Telegraph Company 
fbr Its recent expenditure of 
miliums of rtoUafS in build 
Ing undergrongd janeuiuatic 
tubes radlating'footn Its cen 
tral operating rooms to Its 
numerous branch offices In 
the larger cities of the 
counity 

One of the most extensive 
and costly pneumatic tube 
plants has Just been com¬ 
pleted by the Western Union 
In Son Francisco, after an outlay of nearly a quarter 
of a million dollars. Messages handed In by patrons 
at the 'brunch telegraph offices In that city arc no 
longer telegraphed or teli*phoned to tlio main offlre, 
hut are now enclosed and locked In cylindrical car* 
trtdges and deposited in pneumatic tubes, through 
which they ure rushed by compressed air direct to the 
top floor of the central office, where connet lion Is mudo 
with the great network of transcontinental wires. 
Telegrams coming from nil iwrts of the count r\ to Anns 
In the lock* branch office districts ure dlBpatched 
tbrougtiout the city in the 
saute mapper when received 
In the mate office, a double 
line of underground tubes 
being laid to curry messages 
In both directions. 

Muny of the tube lines are 
over a mile In length, and 
the Han Francisco Installa¬ 
tion Is composed of thirteen 
miles of this copper tubing 
encased In creosoted wood 
ducts several feet under the 
surface of the downtown 
streets—nearly enough to 
run a boundary halfway 
around the city 
The accompanying views 
■how the magnitude of the 
main office terminals of a 
battery of these tubes. Each 
line shown in the picture 
has Us other terminus at a 
distant branch office in some 
section of the Ban Francisco 
business district On the 
right-hand side of the aisle 
are the incoming tube lines, 
from which messages sent In 
from the branch offices are 
constantly being discharged 
Into a system of automatic 
carriers by which they are 
deposited a few moments 
later at the telegraph keys 
and before the operators of 
the euuudttg automatic tele¬ 
graphing typewriters — the 
multiplex machines, already described In these pages. 

The multiplex system, an orderly tnase of glass- 
•nclooed Instruments, relay switches, whirling brass 
disks, flashing lights, rapidly clicking typewriters, and 
reels of perforated tape, sends eight messages simulta¬ 
neously over a single wire, the typewriters at the re¬ 
ceiving end being operated electrically by the sending 
■operators seated at k e yboa rds across the continmit In 
the Ban Pnndsoo office the multiplex system carries 
InsseSgss directly to and from the great wire centers of 
New Tort, Chicago, St lamia, Kansas City, Dalian, 
Denver, Sett take, and the Important cities of Die 


Pacific Coast It Is stated that 70 per cent of the 
Western Union's total traffic Is handled through these 
machines either completely or sit some stage of Its 
transmission, and the advantages claimed for it, hh In 
the cone of pneumatu tubes, are Hcruriicv, speed and 
eitletency 

The central office terminals of the outgoing IihmI 
tube lines are shown In the second view Hera the 
messages received from hundreds of wires ure carried 
without a moment n deluj over the automatic currier 
sjstem and shot Into the tubes, where they disappear 


with a sharp hiss of released uir to begin their Journey 
through the copjier lubes beneath (lift street traffic of 
crowded thorough fares, emerging one or two minutes 
later at a distant branch office 

A Gas-Light Globe That Will Not Crack 

E VKIIY luborutorj knows the virtues of vitreous 
silica ware, width can be heated white-hot and 
dropisnl Into cold water without brtuklng Itut that 
the some nmtertul has uses In the home, the office, and 
the store Is not so well known A series of opal globes. 


designed tor use with the Incandescent gus-Ught has 
now bean placed on the market In England, which will 
survive the most severe conditions of heat without 
cracking. Every housewife who has hud trouble with 
the usual glass globe knows bow expensive and dan¬ 
gerous the ordinary form Is, with Its short life add 
frequent crackings. And the lighting engineer of the 
gas’llt store or works baa hesitated over Installing the 
admittedly superior 'Indirect 1 * or H seml Indirect* sys¬ 
tem because of the expense and danger of the large opal 
glue bowls necessary 

The new material changes all this. There Is abso¬ 


lutely no chance of it cracking through overheating, 
even If a mantle breaks und the flame Impinges direct 
im the glolw or shade For vitreous silica Is silica 
fused In the Intense heat of the electric arc <nt u tem¬ 
perature of over 400 degrees F ) and allowed to cool 
Into tlie mtiiiy beautiful and artistic forms in wnleh 
It Is uvnlluhlc The great characteristic of this fused 
sillm In that Us rueflklrnf of expansion Is practically 
nil From tills ciiiihp nrlxcH Its immunity from damage 
b\ Kim rp ihtinges of bear Me have seen a piece of 
Ibis iiiiiierbil dieted into water, placed wet m a 
ltiinM ( n gnn llmuc und heat 
od to bright redness, und 
then suddenly thrown Into 
udd water No apparent 
change took place und ibis 
driisih treatment niu> be ra- 
licatcd Indetlnltcly without 
I In tltriortlJ*’ (ns JJ Is 
culled) losing its beautiful 
Flaw or Its chunieterirtth 
send transiiarenty This tet¬ 
ter property will'll bestows 
upm light t runsnilttcd 
through It n di Ifghtful soft 
effeit Is dm to i ho presence 
of Innuuu ruble minute air 
bubbles throii^houl the whole 
IhmIv of tin. matt rial Hie 
utilisation of “vlfrcosir* for 
the purpose of gasilght 
globes and shades Is a new 
departun und It seenm to 
lie a successful effort to 
bring the new discoveries of 
science out of the lalsiratnr> into the liome, where 
they ran serve ft real practhal purpose 

A High-Speed Crankless Steam Engine 

R, A G M MICHET1^, Uie Inventor of the 
“Mb hell-blot k, which 1ms had a worldwide suc¬ 
cess, and has rcvolutlonlmd pnutlco In high pressure 
bearings, 1ms recenllv comput'd tests of a new type of 
steam engine Then have l**cn niuuv nth mptg to 
construct u crunk less ret I prism ting strain engine but 
none of there 1ms tuhkvcd uny great measure of sue* 
i-ess In the latest tvpe, Imw 
ever, udwintiigc has been 
Ink* a of tho new principles 
ftpon which tho Michel! 
thrust blot k is founded with 
<verv uppeurance of prnctl 
cal success. 

The engine 1 h enclosed In 
a cylindrical casing, and the 
rotating shaft Is co-axial 
with this cosing The cylln 
ders are In two set* of four 
arranged round the shaft 
with tlKir axes purallel to It 
Instead of crank-shafts there 
Is a swash plate, ic.n plate 
with Its plane Inclined to the 
.shaft axis, the angle of In 
dlnutlon of tho swash-plate 
In the test engine Is 62^4 de¬ 
grees, hut in later engines 
rids will lie Increased to 07*4 
degrees. As the shuft rotates 
It will bt soon that tho sur¬ 
face of the swash plate will 
alternately approach and re¬ 
cede from each of the , > tin 
ders In turn Pistons to the 
c) Under*, I touring up** the 
plate through spherical l>eur 
lugs and Ulthell pads, are 
thereby given a reciprocating 
morion Opposing pistons are 
connet led rigidly l»y n bHr 
crossing the outside of the 
swusli plate Tlie engine Is 
tmltfow, steam acting <* one 
side of the plshms onlv It 
Is admitted to the cylinders by two rotating dink valves, 
one at emit end of thb casing, and exhausts at the end 
of the stroke Very perfect balance Is assured, and 
the designed speed of 1200 rpjn la largely exceeded. 
The cylinders are D Inches In dlu meter, and the engine 
develops about 00 horsepower at 1200 revolutions. It 
may be mentioned that the coefficient of friction at the 
Mlcbell pads, where the pistons bear on the swash- 
plate, is about 0002. The whole engine owes Its suc¬ 
cess to this very low value. It insy be that an engine 
of this general design may ultimately be used tor aliw 
cruft power plant because of low weight 



New type of observation car recently introduced on a Western road in order that passengers may enjoy 

the scenery to the almost 



Girl despatchers of telegrams with handy directories at hand, and a view In the labyrinth of pneumatic 

tubes with s belt conveyor at extreme right 
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The Voice With the Nation-Wide Antffeajfcr! 

Electrical Equipment Employed in Conveying Arlington Ceremonies to Tbowasnds inciter 

By Robert W. King ' \ , *'V, / 


JT 8 pea kern hus occurred on 
several occnulonH recently, 
notably at the lnmigur»U<»u 
of President Harding How 
ever, the arrangement used 
on Armistice Ihiy far ex 
reeded any previous demon- 
at rat ion of the remarkable 
properties of this latest de- 
vlee for the transmission of 
speech On Armistice Day 
President Harding's address 
and the prayers and the 
songs at Arlington were 
heard as clearly and with as 
mo£h feeling by 80,000 per¬ 
sons In New York City and 
20,000 In San Francisco an 
though each member of these 
audiences had been among 
the specially Invited guests 
within the Arlington Amphi¬ 
theater In addition to this 
at least 100,000 persons scat 
tered on the hillsides outside 
the Amphitheater also beard 
the entire ceremony with little difficulty The com¬ 
bined audience of 100,000 in by far the largest which 
ever heard a speaker at one time, and the fact that 
the assemblage was partly on the Hasten Coast and 
partly on the Western makes the event even more 
remarkable 

Ho unheralded was the Unking of the three cities In 
united service end so promising seem the potentialities 
of the device which achieved this end that the follow¬ 
ing Information u presented not so much for Its time¬ 
liness as for its bearing on the future. 

The success of the equipment used on Armistice Day 
weans, for example, that the President of the United 
States, If he so desires, without leaving his seat of 
government, may talk to audiences assembled In every 
State in the Union, or that the head of an Industrial 
corporation from his office will be able to address, sim¬ 
ultaneously, his workers gathered In plants all over 
the country, likewise college commencement exercises, 
political speeches, Un-tun*, musical festivals—In fact, 
all forms of enterlalnn^cnt— 
can now be transmitted to 
any number of audiences of 
almost any slue at one and 
the same time. The Influ¬ 
ence which this latest tri¬ 
umph of science will exert 
upon political and industrial 
activities wlU certainly be 
for the better, as it will do 
much to restore the personal 
element which ever-increas¬ 
ing numbers and distances 
have gradually eliminated. 

The electrical equipment 
used on Armistice Day di¬ 
vides Itself into two distinct 
sets of apparatus. First, 
the apparatus for Increasing 
the volume of speech at 
Washington, New York and 
San Francisco, secondly, tlie 
apparatus for projecting It 
out to the large audiences, 
loud-speakers of the t> lie de¬ 
veloped by the Bell Tele¬ 
phone System being Installed 
for the purpose. These loud 
speakers were joined by a 
slagl^e telephone circuit 
which extended across the 
continent as shown In the 
accompanying schematic dia¬ 
gram. This circuit Is like¬ 
wise a development of the 
Den System, and only re¬ 
cently has been perfected 
and Installed. v 

Loud-sneaking eonlmncnt, 
to be suitable tor Important Partial view ef the 
public gatherings, must re- 



IssI speaker control room at ffsdfsea 
Square Garden. Now Tech CUr# stewing 
■Sn amptifter and control pan# ta wlfcfc 
at* brought the wtrae mm smrfiflws* 
transmitter, and pwd ryt 


produce speech which is natural and Ufettke In all 
rtepe< ts. By far the roost difficult problems which had 
to he solved in developing the present loud speaker 
equipment were those involving the transmission and 
reproduction of speech with perfect fidelity, so that all 
the characteristic Inflections and modulalien* of s 
speaker's voice, slight though these might be, would 
be accurately preserved. These problems proved much 
more difficult to solve than that simply of producing 
large amplification of the voice. They have, however, 
been mot successfully And the present loud-speaker sys¬ 
tem Is eminently satisfactory both as regards volume 
and articulation, and so marks a distinct advance In 
the art of speech transmission. So natural are the 
sounds of the voice as they come from the loud-speaker, 
and so very slight Is the transition from within earshot 
<4 the speaker to tiie region where only the projectors 
are heard, that If a person who Is standing beside the 
speaker should walk away, keeping his back tuned 
toward the latter, he could go off 200 feet, or even more, 


In Madison 


- ww-Jte ttattUI hfcn* „ 
to amf t em m tt***te 
ripte totoftyttp ft» 4f»r- 
arifle of the tooflepeeWr, 
■ad ttotoWdMrfnB HttoiK 
di ato m * tolwknpt <Swoit 
(A#* tto BWW^I rt lW 
circuit qw& « Axmtotio* 
Day} m «i*lUr, JPM» 

wukllj idimrlw. « ir.iM 

utter «nUtoiiii* toOmtr 
pf i ftptd ggannkia of g^|a 
wheat agitation by the air 
waves created hjr the date 
given rise to vgriattens ef 
the electric current flowing 
through theft, thee* varte- 
t&dos befog an teaot copy of 
these naves; a r ecetv ar of 
the electromagnetic w 
which co n verts the varts- 
tftoaa of the Idnhan cur¬ 
rent hack Into sound waves t 
and an amplifier for Karnes*- 
lag the energy of the tele¬ 
phone carrot as It comes from the tranmltter. 

Now in flowing through n long circuit such as the 
transdbDttoental Has, the tdephone current grown 
steadily weaker as It gets further from its starting 
point, and It soon becomes too weak to operate fi tele¬ 
phone receiver cstisfectartly Longdistance telephony, 
therefore, demends some form of amplifier to restore 
the voice current to its original value. In circuits more 
than a tow hundred mllea long, the restoring or ampli¬ 
fying la, for practical reasons, done at regular Intervals 
along the line. These amplifier* are known as telephone 
repeaters, and their locations in the transomthumtal 
Hue are shown In the diagram. 

Tb* purpose of the loudspeaker la to magnify speech 
sounds end project them Into the air so that they will 
roach very large audiences, in coonection with the 
loud-speaker we employ amplifiers, not to restore an 
attenuated telephone cumnt as it trgvmas a long cir¬ 
cuit, but to magnify the original current as K comes 
from the transmitter to the order of thousands or even 

_ mimosa of times, and then 

to reconvert it Into very to- 
tense eound waves by mean* 
of lavas and powerful re¬ 
ceivers The amplifier of the 
loud-speaker may receive the 
small telephone current 
which It la to magnify <B- 
raqtly from a transmitter, as 
was the cast at Arlington, or 
from a telephone One, as to 
New York and tout Fran- 
ctaco. This polar ts dearly 
brought out to the diagram. 
Through the agency of tto 
amplifier and p o werf u l tele¬ 
phone need vers, the tod* 
speaker at Aritegtpfi gave to 
the Words of Preetdrat Han¬ 
ding and the other sptoltera 
some teteff fhimsshd ttpsa 
as great a volume as that 
with which toe gnten 
tbsMteto utte re d them, ite 
tappet eoundg gsn totted tor 

PW fPIJNEVKI 

to mu* Writec eteteo 
U ina, wtd* JMo» • 
MteMteS, nut 

t te 

SSStonaSSTtf Oh toSd 

« g 3 kd 9 M |m 


















SC3BCNTIFIC AMERICAN 


*****«*****< 

M i* ^ 

Wh^ kitMtomtot de- 
tofr fcr Start* titofap- 
OrttaJatitoi 
#iTO*^**t-ttie Ja*d* 

|t Arlington 

to tinke r Of tbifag 

ep&toewrmit ***** 
treat Jtt transmitter cm* 
riifcrito dver <km W* 
tto* f*UL The extreme 
can* OJf tmpfifleettott, 
hOWfeTOfV f M tft«tj» 
voM wpwdocfei 
ttoArtibgtoti emu*? 
at m frondseb. rfto* 
tavofcyM boosting tbe 
energy at tittmm re¬ 
peater stations aero** 
tbe continent m wall as 
initially at Arlington 
and finally in the loud¬ 
speaker at dan Fran* 
cfaeo. The total ampu¬ 
tation within tba trans¬ 
continental UyM wni over one hundred million minted 
fold. Oombtahut thla asnptttatlon of tbe Une with that 
iiapartad to the telephone currant before reaching the 
tea tn ArHngbm and aftar baring it at Ban Frond aco, 
givee the total amputation m about ten trillion trillion 
foldt or l(MX)an00^00O,000/)0aO0O f 00O, If ooa prefers 
to toe it written than And It ahould be bone In ml ml 
(bat -this trilUon trillion fold amputation was eo accu¬ 
rately controlled and applied that the audience at Ban 
FtanHaco heard tba speeches and songs as realistically 
aa though they Were standing but a few feet from the 
speaker's stand at Arlington, 
lb amplifiers of both the loud-speaker and the tele¬ 
phone repeater make use of the three el ectrode vacuum 
tube which la rapidly becoming one of tbe most Impor¬ 
tant pream t-toy Items of electrical apparatus. A vac¬ 
uum tube amplifier, it tooutd be stated. Is not a device 
which In anj sense of tbe word creates energy For all 
that modern science knows, tbe amount of energy In 
the universe can neither be increased nor diminished 
Seduced to its simplest terms, tbe amplifier Is simply 
lux electric valve which is so extremely sensitive that 
fay Its means one eb c tri c current can control with abso¬ 
lute accuracy tba flow of another current which may 
he as much aa a million times larger 
To bring out this control action of tbe amplifier more 
ebarty, consider the course of events In the transcon¬ 
tinental circuit aa illustrated In our diagram A small 
uttMatory cumnt la generated by the transmitter on 
the speaker's stand at Washington whenever aound 
waves strifes It. This small torrent flows only m far 
as tba first amplifier'where It brings about tbe libera¬ 
tion of a much larger undulatory currant from a bat¬ 
tery associated with thla amplifier Tba variations of 
tbaaa two currants are identical In all respects except 
that of alto. The new 



Sefeewatie layout ef the Arlington installation for catching tbe voice waves of the speakers, the amplifying 
and repeating anils, tba circuit, and the arrange meats at New York and San Francisco 

the battery of loud-apeaklng receivers directly While 
a minute or more may be required to read about the 
progress of the telephone current across the country 
aa thus set forth, in reality It occurred almost in¬ 
stantaneously, so that tlie audience In Ban Francisco 
actual!) heard each word sent from Arlington not mo pi¬ 
th an 1/no second after It had been uttered. To put. this 
another way, it Is known that in the Improved type of 
transcontinental circuit the telephone currents travel 
across the country with practically the speed of light 
so that a given event In Washington and Its reproduc¬ 
tion BfiOO Miles away are virtually simultaneous. 

Hie Utilization of Atomic Forces 

T HAT the atoms, those smallest bricks of nature, of 
which chemistry teaches us all material is hut a 
combination, are the seat of unbounded energy one may 
say has only been discovered by the appearance of 
radio activity Thus, for instance, It U proved that a 
very tiny particle of bromide of radium suffice* to raise 
and keep the temperature of Its nearest surroundings 
by several degrees, continually throwing 01 into space 
a vast number of etatroitM, which ure very tiny i»ur 
tides charged with electricity Tilts activity continues 
tbr about 15000 yearn till the whole of the salts of 
radium have been used up. If one takes this fact aa a 
basis of calculation one finds that the energy contained 
In a single gram of radium would be sufficient to bring 
10 million litres of water from aero degrees to the boll 
tag point Scientists ure today of the opinion that 
radioactivity Is not only a property of radium, uranium 
or thorium atoms, but that it Is common to nil atoms 
whatever, only that In other atoms this power is latent 
If it were possible to start tbe ^decomposition of the 
atoms, which takes place In the case of radium by Itself, 


and larger currant flows 
to tbs first rapes ter sta¬ 
tic* at Newtown Square, 
to reaching which It has 
blooms modi smaller 
thi* it was origtfiaUy 
At tjhl* repeater it 11b- 
***** (torn * Newtown 
*<(**!* battery a third 
torrent i about as Urge 
aklltat yridsh p r esto ** 
ty starts* ftrti* Artter 
tetoterfta tows to ftow 
teife, where the procee* 
is agate repeated, and 
to to through ti* to- 
mitator *f m ditto* 
ripsaw* rttotons ***** 
tb* etohtry 
titojto of UPr 
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artificially, tbe radioac¬ 
tivity must needs also 
appear 

The quantity of en¬ 
ergy that could be won 
by such means Is enor¬ 
mous* and Infinitely 
greater than that at¬ 
tained by chemical reac¬ 
tion or combustion Up 
to the present we have 
produced energy from 
coal, where the atoms 
of carbon remained un¬ 
changed only combining 
with the oxygen and 
forming carbonic add. 
If It were possible to 
break up the atoms of 
the < mils and causa 
them to Hiiend their la¬ 
tent energy an ocean 
liner of 50,000 horse¬ 
power (ould travel 
arrow the oceans un In¬ 
terrupt edl> for tea ) ears 
using all this time only 
a single kilogram of 
coal Of bourse the in¬ 
teratomic energy at our dlnpowil 1 h inadequate, 

but this does not nu) that It will alwajg remain so. 
IVrhape there will come a time when we shall use the 
energy In tlu atoum to dri\e our muchlnes, conk our 
fond and heat our rooms, ltesldes already toda> ue are 
uctually using even if only a very tiny |wrt—the 
atomic encrg\ f l bus, for InHtnnce, the rms emanating 
from radium arc used for tlu^mpeutic pur;M»es and the 
electrons emanating from a glowing filament can he 
directed so easily that they can be used In a large 
numlrer of apimrntus for wireless ti legmphy and tele* 
jdiony Most prolmbly plants also make use of thla 
energy In their grouth becwise It has been demon¬ 
strated that the rays of the mm liberate elec Irons from 
the green leaves, and lastly It may also be mentioned 
that we humans also use a little of this interatomic 
energy when seeing with our'ijes, which wo are eto 
abled to do by the photoelectric action of light. 

A New European Light Electric Car 

T HB light motor oura that have been brought on tba 
market hitherto are all fitted with combustion en¬ 
gines for llipild fuels. N»\v there appears a new one 
with electric propulsion that has many advantage*. 
First of all elwirlcity ts ut present (h<*ai»r than fuel 
and then It is a fntl that cun not he gainsaid that lh« 
lift* of tires on an elccirkHlh driven car is three times 
longer than tm any other Also there Is another ad¬ 
vantage the electric car has. In that It Is cheaper and 
simpler to keep up and to run It la not necessary to 
start tlie motor by external means. The car starts by 
simply moving a lever at the drivers side The radius 
of action of this cur is so large that It la in every way 
nulled for town and short distance traffic It can attain 
a speed of 12 to 18 miles per hour and can surmount 

slopes of 15 per cent. 
The battery Is In tbe 
front |«rt of the ear 
and Is large enough, 
when It Is charged fully, 
to take the cur over 48 
to 00 miles of even road. 
The car having bean 
used during the day the 
n« u mu lit tor can be re- 
< barged during the night 
from any continuous 
current mu In by using a 
suitable resistance so 
that In the morning the 
cur will again be ready 
for use. The accumula¬ 
tor cun also be charged 
from a main with al¬ 
ternating current If a 
suitable rectifier be 
used. TV> recharge tbe 
accumulator it ts only 
necessary to connect the 
pin plug on the awitoh- 
itottrd of the car by ca¬ 
ble to the charging ar 
rangement. The high 
price of gasoline In Eu¬ 
rope gives the elertric 
car a very definite ad¬ 
vantage at present 


i 



122 


SCIENTIFIC AMERICAN 


* t wePWWpIUi 



L*/lt The ill blueberry pfcata at the left of thU a roup ipeot the winter outdoora and were brought ftnte the gra mh oua e early la the aprto* i one month hUr they had derifaped pa d nm In the 
picture. The phuate at the right ipent the winter In the greenhouee eecaplnc the natural chilling i and them e pe ch n en e were itfll oompletety dormant when the photograph vae etnged. Jttffcij Two 

yearling wedUngi of the gnaueburry which had been ihaUarly treated 

Demon at rating the necessity for a period of winter chilling as a prerequisite to the apring growth of plants 


How Jack Frost Stimulates Plant Growth 

Novel Experiments Which Go tp Show That Chilling Governs All Vegetable Growth 

By D H Georgian 


A CCOUTRING to common belief rold weather canaee 
l>lnntM to lieeoim* dormant durtflg tin* fnll, while 
warm wentlier the succeeding spring uguin Indies new 
growth Intensive Investigations of Dr Frederick V 
Covllle of the Federal Dcpnriincnl of Agri* ulture, which 
Ituvo l**en conducted over n jierlod of ten yenrw und 
which have covered every phase of thin subject dcui 
oust rate that both of these traditional theories are 
erroneous. IRorrnuncy In our nut he tn*os and shrubs 
bogins atuua time before the start of cold weather each 
winter, the apiteumnce of Jnek Frrmt In not necessary 
for the establishment of complete dormancy Further¬ 
more, after such h condition of dormunc) lias de\eloiied 
exposure of the plunts to the ordinary growing temper¬ 
ature thereafter does not nronae them from their leth¬ 
argy mo that they begin growth anew 
Interestingly enough, the Oovllle experiments ahow 
that plants which hn\e responded to the lure of auttini 
nal and winter dormancy will not react properly and 
remimo normal growth the following spring unless they 
are subjected during the Interim to a period of chilling 
A certain amount of cold la essential to stimulate the 
plant growth—despite the old fashioned Idea that re¬ 
tarded growth and low temperatures were synonymous. 
Dr fVnllle mnoved healthy bluetorry plants during tli« 
lute summer from their outdoor beds and placed them 
In a green bonne, where the plants were maintained at 
ordinary growing temperatures such as would have 
kept tho plants in luxuriant growth during tits spring 
and summer months. De*|»lre these ideal environments 
tlie refractor* blueberry plants refused to continue to 
grow, but instead shed ihelr leaves and shortly lapsed 
into a condition of complete dormancy 
Subsequently Ihese practical testa were repeated 
again and again with mail) different kinds of plants, 
and without exception all trees or shrubs which were 
null*es of northern, cold climates fell asleep In the 
late fall and early winter Irrespective of the tempera¬ 
ture CumimrulHo studies of the susceptlblUty of In 
dcsir and outdoor h|k\ linens of the mime families of 
plants Indlratcd that dormancy develop a little more 
qulekh In the plants exposed outside, evidently bemuse 
their foliage Is Injured by freezing weather and be- 
<atme rhe> drop their leaves earlier than do the Indoor 
plants. In fad unnatural warmth In a detriment to 
plant growih lnnsminh an trees and shrubs that are 
kept continuously warm during the winter take tip 
their nrdtnnr* growth much later tiro following spring 
than their mat** which urc exposed to a period of 
chilling and freezing weather 
thtetor CoMIIch dttalhd tests show that tlie Indoor 
plants which are not exposed annually to an era of 
cold weather thercuficr will not bloom On the other 
Imnd, plants which spent the cold-weather period out- 
doors burnt Into leaf and dowered luxuriantly Jn the 
4 >rtag when they were subjected to proper growing 
conditions, in the enrlv singe* of bin Investigations 
this scientist assumed that the plants had to be frosen 
to sttinulute them to growth, but latir on more detailed 


rewnnh showed him that the plants required only ex¬ 
posure to prolonged (hilling for a period of two or 
three months ut a tem] strut u re rousonubly close to 
xero Where this chilling does not occur plants will 
remain dormant for periods as long ns one year under 
circumstances where the heat, light and moisture en 
UroumcntH are Ideal for expeditious and robust growth. 

The stimulating effect of cold is limited to such por¬ 
tions of the plant as are subjected to chilling For 
example, a Mingle bliicliem plant 44 Inches high which 
hud shod Its leaves and lieeome dormant in a warm 
greenhouse where the ii\erage temperature was about 
OTi degrees, was repotted and placed In a position of 
southern exposure. A small opening was made In the 
gloss of \usi greenhouse through which one or two of 
the stems of tlie plant were projected The opening 
around the stem wuh Hum carefully plugged up with 
mews. Henceforward throughout the winter part of 
the plant was exposed to winter weather outside the 
greenhouse, while the remainder was carefully shel¬ 
tered and kept warm within the plant residence. The 
following spring the outdoor branch grew rapidly and 
luxuriantly while tho Indoor branch continued dor¬ 
mant Another lest of this description was carried oqL 
In this Instance the plant bring placed on a shelf out¬ 
side the greenhouse and a single branch passed through 
tho glass wall Into the warm Interior When the warm 
weather of spring arrived the branch of the plant Inside 
tlie greenhouse still remained dormant while the out¬ 
side branches began to grow 

On one occasion Dr Cnrilte made 286 cuttings from 
dormant outdoor blueberry plants, which he stored in 
bundles, some In moist moss, others In Wrch sawdust 
at a temperature of about one or two degrees below 
freezing lie allowed them cuttings to remain in cold 
storage for nine months and at the end of that Ume, 
except In the case of several cuttings which mildewed 
and died, one or more buds had begun to swell on 
every cutting This Indicates that growth had begun 
to occur even ut this low cold storage temperature. 
On another occasion be placed 68 cuttings from dor¬ 
mant outdoor blueberry plant* hi mofkt birch sawdust 
nt a commercial cold storage temperature of about 84 
degrees. Nine months later buds on every cutting had 
begun to grow None of the cuttings gave a starch 
reaction, indicating that tbrir transformation of stored 
starch Into sugar was completed despite their subjec¬ 
tion to free ring exposures. 

According to Doctor Co*tile, the establishment of a 
dormant condition before the advent of freezing weather 
and the continuation of this dormancy through warm 
periods in late fail and earl* winter are protective 
armors adapted for the use of the native plants and 
shrubs. The principle of chilling is of the utmost im¬ 
portance to plant growth If plants were constituted 
so that they would start g r o wth readily In the fall 
under the Influence of a few wfttth days—without the 
need of several months of chitting—a* they do Jn the 
spring, many of our plants wftold begin to grOw and 


burst Into bud under the Influence Of the warm weather 
of Indian summer and subsequently would be killed by 
tho find heavy frees* nut our native trees and shrubs 
are so intimately adjusted to the changes of climate to 
which they huve been long exposed that they are almost 
completely protected front Injury by freesing On the 
other hand, cultivated species of plants introduced frotq 
Meet Ions of the world haring a climate radically differ 
ent from ours are only imperfectly adapted to our 
climatic changes. These foreign plants attempt to 
grow at times when our native plants have “learned” 
that It Is desirable to remain dormant, with the result 
that the majority of such venturesome trees and shrubs 
ore killed. 

To test out all this, one may during mid autumn 
bring into the house and place In water freshly cut, 
dormant and leafless branches of a few early spring 
blooming plants such as the alder, baxrinut, pussy 
willow, yellow bush Jasmine, Japanese quince, peach 
or plum They will not bloom Repeat the perform¬ 
ance during mid-winter and the branches cut at the 
later dates will bloom. The period of winter at which 
these plants will respond in this way deitends on the 
time which they, respectively, require tor their annual 
chilling Thus the period of chilling for the peach In 
Georgia Is so abort that sometimes unusually warm 
weather in December will bring the trees Into Rower, 
only to have the fruit destroyed by the winter frames 
which always follow But no one ever heard of winter 
killed violets, their chilling period Is winter-tang. 

Chining Is ■ nepessary event In the annual cycle of 
the cold-winter trees and shrubs. It Is so emfttiai 
that It limits the geographical distribution of such 
varieties of plant life. The common northern fnilt 
trees such as apples, pears, peaches and cherries when 
Introduced to tropical countries grow well tor a while 
but ultimate^ develop dormancy and Anally die be¬ 
cause they are divorced from the customary chilling 
tor several months a year to which they have tang been 
accustomed. To produce fruit of thts description unde? 
tropical conditions necessitates tbe artlflcftl Alltom w 
the plants at stated intervals. Unde B*m had actually 
tested out various laboratory contrivances to be used 
in thts artificial chitting. 

Doctor Corille suggests that; the field of investigation 
concerning tbs chilling of plants Is sttU tortile tor more 
comprehensive Investigations as be tools that hi* 
studies have only lifted the Hd which here tof o re has 
concealed scientific facts of Immeasurable Importance 
tie believe* thgt scientific research should now hr 
directed toward such practical goals as the dstormtoa 
lion of tbs proper temperatures tor the storage of seed*, 
bulbs, cutting* and grafting wood! the proper totopenv 
tuns tor too treatment of pianos which are to be ton** 
from dormancy to growth a{ mTn sa al reasooj; gfid 
prayer te m peratures m the storage of nurgwy stock ~ 
so that tb# nurserymen may to* {he plant* t*; proper 
condition tot s hipm e n t any &%ttp Sfctfatofctot^ to 
purchase?* "" 1 
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M obfey rSpoto ty Involves * var* 
.xStte pMtr oi Moodstate*; and to* 
4mft « V «M to^aourt —dim tote 


W8 w.vMi titeapart aatigm tote 
guff* at law gropsanM Job hasaot an 
<mfr tote* u tbaflm ptacs, it often 
hagMM Hwt tpu* to aot touch blood toft 
cm a woapoo. W U t» a daggsr or other 
sfcjup IMnmit touch of the Mood may 
have bw wiped oft on the edge* of the 
wound or m the ctothing of the victim 
la mftftj tern the eta In la ao faint and In* 
distinct that It I* very difficult to get the 
proper chemical reaction to the proceea 
which to. tumally employed in the cloee 
examination eft such cloee. Thla new 
apparatus. of which we show two view*, 
obviate* the neceertty for the c*yaUIU* 
wtion of the tiny blood globule*. The 
fainter the stains are the better, for 
thoeo very etalne which are the faintest, 
beams* of tbelr widely separated globules, 
ere the moat detdrnbto for research work 
The camera la the Invention of Dr Flor¬ 
ence, a professor at the School of MwU- 
dhe at lyona, and It la manufactured 
by Nftchet, of Parte It merely attempt* 
to record the photograph, or photomicro¬ 
graph, of the etatn, without changing it 
In any way And each a photograph, of 
the stain Itself, left untouched so that 
it may be photographed again if neces- 
eary, 1* a far more convincing proof to 
present to tlie court than are a few tiny 
crystals, for example, which are only tho 
products of chemical treatment* Another » 

advantage of thla microscopic examina¬ 
tion Is to show, by the form and rise of 
tho globules, whether it la the blood of n human or an 
animal One of our illustrations Is a photomicrograph 
showing tlie globule* in u drop of human blood, greatly 
magnified 

This photomicrograph apparatus of J>r Florence is 
comparatively simple In construction It I* made up 
of three parts the microscope Itself, an incandescent 
gas lamp, and a camera The whole apparatus stands 
on a wooden base, from which rise two inotul columns. 
Rnch of these columns consists of two tubes, one sliding 
within the other, and they may bo raised or lowered 
by loosening the tension of the screws. On one of the 
columns Is swung the cumera, a blurlc l*>x for holding 
plates 0 by 12 Indies, provided with a bellows which 
may also be raised or lowered This camera may bo 
pushed to one side while the object Is being studied 
under the microscope, and then swung Into position 
and fitted over the microscope when the olwervcr Is 
ready to make his photographic record. Between the 
two columns on the wooden base stands a powerful 
microscope. The weapon to 
be examined la placed on a 
flat platform directly be¬ 
neath the magnifying lens. 

To one aide la on Incandes¬ 
cent gas lamp, fastened to a 
movable arm, so that It can 
be placed In the most favor¬ 
able position. When placed 
on the baas, In treat of the 
microscope. Its rays cross the 
hnrlsootal tube of the appa¬ 
ratus* and by n system of 
prisms Inside ere thrown di¬ 
rectly on the object After a 
close study of the object the 
camera Is swung into posi¬ 
tion, and both the box and 
bellows are raised or low¬ 
ered to any instance from 
the object m that it may be 
magnified and photographed 
at the desired atsn 
By thla method l>r Flore 
cnoa and Other scientists 
have photographed blood- 
state* <# nrtOred materials. 

Bader such circ u m sta nces, 
toe states ase often scarcely 
itfttin Thg, material is 
treated with an appUcatJon 
of a *4«dd which dteeofopi 
toe fabric Jttetf, but bright 
m» tos color of the Mood. 

Ijte stftawt ante the ml- i 

ftNti toe tteleet Mt> ffiaMaaa s Ms w hw 

mat It s tt mtetew s Hmtomksegraj 



The normal appearance of human blood under the microscope 


sufficient lo In' a verv imi>ortnnt clue In eMtabUshing 
the truth about a crime— Hy C M Uiria 

Magnetized Seale Weights 

R ECENTLY erratic and un«ntiHfnctor> scale weights 
designed for use on analytical scales In research 
laboratories lime l>eon submitted to Doctor Unkowsky 
of the hederul Bureau of KtandnrdH for examination 
and correction TTie scull's an which these weights were 
used were useless so far as accurate and authentic 
weighing wus concerned and the setenttsts using these 
Houles were exercised and anxious to run to earth the 
cause of error Doctor PIUkowHky found out that the 
inefficlcnty und inaocurmy of the Kales were due to 
the tkllcnte wtights usetj which were made of magnetic 
material In this ronneetlon lie wishes to warn all 
Hetenttsts and technical experts who have to purchase 
or use analytic huiN and mlnnlelr small weights of 
this description to make certain Umt buUi weight* are 
tuade of nun-magnetic, material. 



tell ffiakta* * vMsgdmpwph of s drop of W bos a knlft hbfa. 2U#Ui TW Ftororw* sppsratui for work of this sort 

Phsiomkiwgraplde stasriaatioa of blood stated an acfckvsmmt of modern criminology 


Tbo satisfactory weights for use on an¬ 
alytical scales which aggregate one-haif a 
grunt or loss In weight are made of plat 
Inutu or gold. Such weights are not sub¬ 
ject to magnetisation. Qm the other hand 
delicate wrigfats of this type made of steel. 
Iron, nickel, nickel alloys or otlier mag 
netlr material* are liable to be no mug 
nolle as to be practically useless for nccu 
rule employment In nrientlflr and researe h 
laboratories where foreign factors which 
i \i rt erroneous Influences are undeslrulrie. 
Once delicate weights of this sort are 
magnetised it Is practically Impossible to 
demagnetize tlieni no that subsequentl* 
they nmj be used eominere tally Doctor 
PlnkimKky udclHcs that ull Meat 1 sty or 
tcchnh Ians who purpewe to purchase scale 
weight m for use on delicate laboratory 
sea lea nlumld tent out the mugnetlc prop¬ 
erties of these welglilM liefarc making the 
pure linoe In order to Insure against buy 
lug welghtM made of magnetic materials 
which would be worthless for work where 
the slightest error would be of Important 
eunct ru In governing the success of tlie 
results. 

Cocoa and Cacao 

T HERE Is still conHldernhlc confusion 
In the minds of u good many general 
reach re In the north as to whether fruit 
e*M*oa and the breakfast cocoa are prod¬ 
ucts of the same tree. In the Berman 
Spanish and b re n< h languages tin curret r 
^ spelling of the breakfast lieverage. racao, 

has* been preserved us It should have been 
In the English language Thlu confusion 
arose In England and America, Ins hum' the on In the 
correct name cocao have been (.banged to o’s und the 
final o (.hanged Lo an a 

(ocoanuiH are produced b\ the cocoamit palm or 
Coro* warZ/cre, growing throughout the tropical jwrtK 
of the woild It ImH no brnnelas, prufierly «*» called 
but the liuvea 1J to 11 fact f(»rm a kind of crown or 
fan like summit to the tree tieneulli which grows a 
diiHlir of tho fruit or roconnutH. which are csdlecled 
and whlpjKsl to northern inurkelM, where they are called 
(oeoaniitH. 

Tlie Ires? haw v« ry many uses. The roots are chewed, 
guitira and j>om!n art made of the trunk* tlie young 
buds uro pniiansl and cuttn In tin* nuiho way as cab 
huge* the Uuves are numufartured Into huidceta, mst- 
tlugH and mum oilier urtirioH Tlie midribs of the' 
haves fmm onre, and the bruised tnds inuv Ik used In 
ptacs of brushes the Juice of the* Nina yields palm 
wlnt, while the sap prtKlucs*s u sugar If this sugar Is 
mixed with Ume it fomm a powerful rement TTie 
whllo meuly part Jnolde tlie 
shell of the cocoamit forms 
a wholesome food and the 
milk u cooling drink. The 
coir or fibrous covering of 
tho bard shell 1* used for 
cordage', the shell la aw'd ns 
a drinking cum und the 
white meat Imddv yields the 
well-known coenunut oil of 
commerce All these uses 
and manv others are attrib¬ 
uted to the cocoamit i>ahn r 
but It ilea's not give us the 
breakfast cocoa. 

It In the Ihixthrum i cacao 
that yields the coo»m or ca- 
cuo, aw we ahull cull It The 
(rev Is u native of 8outh 
Amerh'a but It has been 
pluntcnl also van extensively 
In nil parts of tlie tropics. 
Plie Mexicans call It chocor 
lute*, which Is one of tlie 
names we use The cacao 
ire*' In an evergreen and 
bears fruit and flowers all 
the year round but the usual 
times far gathering the fruit 
ore June and December The 
seeds In Iho fruit posset* 
the properties which we rec¬ 
ognize in cocoa and choco¬ 
late hn n valuable article of 
food. The amount of these 
ftmtui for work of this sort seeds Imported annually now 
i crialMfegy exceed* IBO.OMWMO pnnnd*. 
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1 GwIIbk photfltmpMa aolvttQM Kuw pwktd ta t hn« tnj «ooli nhttlM la tM MaBir om, *. On£ 04T« kcttW «f mStk *ith tor* I. Bit *iUr ktdM M H* jH 

ordinary I— park 4. Tkl* dwrlc*. with hypo In tl» can urnkr tb* eoniwl hood, ooob th« wnur u it flow* ftw* ffc# Aunt. ft. Fndt ftbanto Md «>Wnh nay htwoW to tBtmiag tky)M#^iit Mt 1* 

paaa w an opm tray od tk «pU hyp* 

Bona ef the piaces wWi the cooling action of onMnary photographer's kffft aftf bo itflfifti 


A New Use for Our OM Friend Hypo nation*, it will not produce a gtoat drop hv teraper- 
Bv Prank il ttawm nture, such aa is minimi for many purpose* but it la 

npHB Mt of cimimon ••hypo" (mdlutn ttalmlphstc) imlt “ bl ° for wany houw-hotd tfttttM. 

1 us a cooling medium, Jn place r>T b* op any of tin? flwnfiniri 

expensive chemical cooling pmcemes, I* the Innovation natural ana Aruucsi oweewufll 

of a California chemist who recently disclosed the sur- A T a, recent meeting of the German M Bwun n Society 
prlsingly simple and costlean process he has devised ** Professor Theodor Paul, the director of the M G#r- 
It is common knowledge to photograptiers that hypo, man Experiment Station for Foodstuffs,* 1 at Munich, 
when dissolved In water, c&unes the temperature of K»ve an interesting addreas concerning the artificial 
the solution to become very low Starting with this sweeteners, saccharin find dtridn * Doth these sub- 
natural property of the cheap chemical, the Inventor stances have the curious property of exhibiting a rela- 
hus adapted this quality to practical use and so lmr tlve hws in proportion as the degree of concentration 
nested the hvpo that It may be substituted for Ice for increases. In other words, a double amount added to 
use In the kitchen, in hoapltnls, in the photographic an article of food or drink does not double the degree 


laboratory, in house ventilation systems, and so on 
indefinitely through the whole list of places when- 
lowering of teni|ieratures In desired 

For cooling milk and other kitchen commodities the 
bottle of milk is placed in an ordinary kettle, hypo 
packed around It in the same manner as un Ice cream 
freeser Is jwu ked, and the hypo dampened with water 
The temiieruture Immediately becomes very low and 
remains so for several hours. 

For hospital use the wet hypo Is pu< ked in ordinary 
hot water bottles. Where Ice would quickly melt the 
hypo keeps cool for hours. 

Similarly, the liy|M> method of cooling is used to cool 
off houses by passing the Incoming air over a pan of 
wet hypo, (or cooling drinking auter a* It conws 
fmn the tup, a glass jar of wet hyjio, fitted with a 
conical top, Is suspended below the faucet The water 
passing over this becomes cold in the same way uh 
water passing over Ice would do 

The use of hypo In this way in no way affects its 
later use In the usual wajs for photography and other 
purposes. Hypo cost* around five cents a pound, hence 
this method would be cheaper than Ice cooling, wen 
the hypo thrown away However, It can either be sub¬ 
sequently used for photography, or else it can be evap- 
orated and used again and again for cooling. In either 
case, it Is not only much 
cheaper than lee, but a great 
deni more convenient to 
handle. 

Thus far the pmudhltlUes 
of this medium In the cool¬ 
ing line have been bare!) 
touched. There seems to be 
no limit to Its possibilities 
and possible adaptations. It 
Is simply a matter of taking 
advantage of the natural 
property of this chemical 
and utilising a medium of 
cooling that nature has sup¬ 
plied gratis. 

Work is now* under way 
upon mechanical apfstratus 
which will permit the use 
of li)|io in great quantities 
for wholesale and rammer- 
Uul uses of lowering tem¬ 
perature In *w*h < uses the j 
Advantage over Ira would be 
very great likewise in 
eliminating a great deal of 
the coat of chemical cool- ! 
tag, as now known, the hum¬ 
ble hypo is a great I m prove- 
meat and advantage Three pole pn 

However, hypo bas Its llm» 


of sweetness In the latter Prof Paul discovered, bow* 
evir that when combined with sugar either saccharin 
or dukin Increases the sweetening power in direct pro¬ 
portion, a fact which is aU the ftore remarkable since 
these compounds have a very different Chemical com¬ 
position from that of sugar It Is also true that the 
degree of sweetness of an aqueous solution containing 
both wufharin and dulcin Is approximately equal to 
the sum of the sweetening power of each constituent. 
bor example* the degree of s we etne s s of s solution ef 
280 mg of saccharin in 1 liter ef water Is so greatly 
Increased by the addition of only 120 mg. of duldn that 
the solution tastes or sweet as If It contained 588 mg. 
of saccharin llore, In fact, the degree of sweetness 
is nhmiKt doubled so that a saving of about 88 per cent 
Is effected This surprising mult Is explained as 
follows by q writer In IHo Putsches (Frankfurt) for 
October 8, 1021 

“Saccharin and duldn taste much sweeter, compara¬ 
tively speaking, In low degree* of concentration than 
in strongly concentrated solutions. On the other hand, 
the sweetening power of the two 1* caps bis of ’iddltta.’ 
Consequently It la possible by combining the two sub¬ 
stance* to take advantage of their Incomparably higher 
sweetening power In more dilate eolations. The sweet¬ 
ening power of 280 mg. of saccharin in 1 liter of water 
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corresponds to a 7 per cent eolation of adgsrt wW> ^ 
mg. of dulcin corresponds tb 8 per cant sugar flotation 
Hwice when the two are added together they has* a 
combined sweetening power equal to a 10 per 
sugar solution, whereas to attain this Mm degra* 
separately would require either 680 mg. of saccharin 
or 1480 rag. of duldn. Frofsesor Faul ahlle this 
mixture of substances 'the pairing of sweeteoera. f n 

Some amusing tests were made at tide meeting of the 
ability of the distinguished chemists p rese n t to detect 
tbs nature of the sweetening substance employed. They 
were offered cups of tea sweetened with one or the 
other of the three substances, bat designated only by 
numbers. Twenty-one out of 84 persons who tasted tea 
sweetened with sugar were quite sure that an artificial 
sweetener had been usetLf In another test tbs guest* 
were Invited to sip alternately from cups of tea sweet¬ 
ened with sugar and with the combination of saccharin 
and duldn, but without knowing which Was whttik in 
this case 15 out of 16 persons affirmed that the beverage 
containing the artificial sweetener* was the moat pala¬ 
table. This experiment was repeated with water in¬ 
stead of tea, and in this instance 28 oat of 82 persona 
declared in favor of the artificial sweetener* without 
knowing which was which. These result* caused con¬ 
siderable merriment, since many of the eminent chem¬ 
ist* had previously declared themerives quite capable 
of distinguishing between the taste of sugar and that 
of artificial substitute*. 

Safety In Fan* Power Service 

By ADm P. CMU 

T UB Increutar dMnaaA *>r etocMe power «a tlM» 
form la rwpanalbto for tl>o new protective writ 
recently Introduced for a Oblceae ueanfocterer of 
electrical equipment. 

In reality this new unit is a miniature outdoor sab- 
station which makes distribution of power to isolated 
users simple and profitable. This switching and pro¬ 
tective combination is tarnished for semes up to and 
including 2tM)00 volts and 
e ons l s t s of *n adjustable 
hors gap arrester, discon¬ 
necting s w itc h, choice eoH 
and taee mounting, grouped 
In one unit 

Unite rated at 7000 vott* 
are mounted on one cross- 
arm. while those rated at 
15*000 and *MW volts am 
mounted on two enwa si ms* 
Wo special structure Is n aqse 
aary as the eqaipownf i* 
tight, gtifwujpfiortfeg sod re¬ 
quires no tamlar skity tar 
InstatUtfen* 

Corrugated tastiMori fof 
outdoor fo o te Mo tifo* art «*# 
of tiw aooti fodtete* «f fote 
Oteobfootiop, IHo foera*** 
tiooo of ti*o teoateten 
porttatJtfo irw pomottfte 
«U 0 mm r»rtko £7 TWflOrw 
> MtsotfoM dtf tifo>foMMdor 



















Sewage darlfler* to treat gallons per boat 


Sewage: The Price of Civilization 

One of the Problems of Modern Community Life with Which Our Remote Ancestors Had No Concern 

By Harry A Mount 


A DBQA&B Ifo nearly all American dtle* simply 
emptied thMr sewage Into the moat convenient 
body of wafer Bat to ten yean populations have 
grown more dense, the one of sanitary appliances pro¬ 
ducing sewage has Increased many times and there has 
developed a strong public sentiment against disposal of 
tbit waste to an unsanitary or obnoxious manner What 
to do with sewage, therefore, has come to be a munici¬ 
pal problem of first-rate Importance 
III RuropS, where dense populations have made this 
problem a pertinent one fOr centuries, only slight 
pr o gr ess to the solution had been made, especially In 
Ragland and Germany, bat this experience has been 
the basts tor American experiments. In the past tea 
years American sanitary engineers have not only kept 
pace with prog r es s abroad, bat have for surpassed for¬ 
eign dsmteqpHHWfe Recent experiments would seem to 
indicate, indeed, that Jt Is not only now possible to 
remove from the sewage the matter in suspension and 
solution to a cheap and Inoffensive manner, but also the 
valuable materials known to he present can be salvaged 
to the tom of a valuable commercial product 
Perhaps the first effective method of treatment, which 
w still to common ass, to simply to flow the sewage Into 
large bludfis, Where the solid matter to suspension to 
allowed to settle and the remaining effluent to drawn off 
At Intervals the basin to drained and the settled sludge 
to dug oat and carried away But tola method takes 
no Mount o< ttto sanpandsd particles too flao for sedi¬ 
mentation and toe great amount of material to solution, 
and therefore can not be used by communities not near 
large rivers ot other bodies of water. 

Utere are ffi asset the preesnt timefio toss than nine 
methods of figurage disposal, todndtog* 
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used only to one Hinull plant Of the remaining methods 
two stand out oh most promising—lmhoff tank digestion 
and the activated sludge promts. Doth depend for their 
effectiveness upon the action of certain buiteria Of 
these the activated sludge process to newer and hus 
bean given much attention recently A long series of 
experiments ha* Anally resulted In a solution to the 
most perplexing problem In connection with the iKtl 
\ated sludge prows*. that of wlmt to tlo with tho 
sludge The chief advantage of tho lmhoff tank meth<*d 
to cheaper operating cost, but It Is the prediction of 
some engineers that this advantage con be overcome 
In such an event there is no doubt that the newer 
method would very nearly approach an Ideal 
In the lmhoff tank method tho suspended solid* are 
allowed to settle In d«*p tanks, through which the 
sewage flown continuously The tank has a sloping 
bottom so arranged that the sludge passes through slots 
Into a separate sludge chamber Here the ordinary 
bacteria of putrefaction become uctlve and a digestive 
A 



Primitive 


kpeket elevator 


* woman stand- 
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action lakes place which very grentl> reduces the sludge 
in volume 

Tills method to open to the criticism that objection 
able odors arc generated, making It necessary to have 
tho plant in an Isolated spot, tho expense of Instnlla 
tlon to very high, and tire method takes no account 
either of the liner solld» which will not settle or the 
material In solution However where large* bodies of 
water are available so that a high degree, of dilution 
can he obtained ft Is usual to treat the efficient with 
chlorine to sl« rlllae It and to empty It In lids condition. 
Hue to the fact that tire bacterial m Mon n moves oxygen 
from tire effluent it may he poisonous to fish and other 
animal life unless gmttly diluted 

It Is usually necessary, therefore, espeolnllj In Inland 
citks, to combine with the lmhoff tanks some olher 
ltretired to purlfv tire effluent further to fine It reaches 
the streams. Three methods are In common use—con¬ 
tact filters, wind filtration, and aeration bj sprinkling 
over large* and carefully prepared tiller beds Eape- 
ctallj the hitter method Is effec tlve In producing finally 
a pure effluent, but In tmj case a large tract of land is 
needed In an Isolated s|M»t and the Installation Is ex 
pensive But In spite of those drawbacks the lmhoff 
tank method to perhaps more widely used than any 
other In this country 

A partial explanation lies no doubt In the fact that 
such public Improvement* ure usually paid for by bond¬ 
ing the community The original rise of the bond Ifurae 
makes Utile difference to tire ixilltlclan—it la a* easy 
to Immc bond* for a million dollar* a* a hundred thou 
■and. But the matter of operating expense come* under 
the head of current expense, and If heavy may make 
excellent election ammunition Therefore on expensive 
plant which show* a low operating cimt 1* preferred to 
a cheap plant with a higher operating cost, even though 
the latter may be ultimately the least costly system. 
Thu* the sanitary engineer to often called m>on to meet 
a political ri tuition as well as a problem In sanitation 

Tha activated sludge process also detrends upon a 
■pedes of bacteria, but operate* In an almost opposite 
manner Instead of working In an Inilosed sludge com¬ 
portment, this aperies of bacteria I* active only to the 
presence of air and light, and Instead of merely causing 
the sludge to decay they consume It entirely The tlnv 
bodies of the bacteria finally settle to (he bottom of 
the tank* to a brownish Jelly like mas* and the effluent 
flow* off clear and pure, of n quality almost equal to 
that of potable water While the water to purified to 
a stogie step, the brownish sludge which remains has 
for some year* presented a problem which seemed 
wellalgh unsol vable 

An uctlvoted sludge plant consist* essentially of ma¬ 
chinery for aerating the sewage a* t+ enter* the plant 
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by blowing air bobble* 
through It, tank* through 
which the sewage slowly dr 
culates In contact with mi¬ 
nute ntr bubbles for about 
four 1 tours, and tlnally some 
system for returning and 
denaturing the sludge 

There Is first developed, 
under laboratory condition*, 
a species of bucteria which 
Is Introduced Into the sew 
age In order to give the 
bacteria sufficient oxygen, 
compressed air Is forced 
through the sewage and then 
It slowly circulates through 
the long tanks. At the end 
of altout four hour* the bac¬ 
teria have entirely consumed 
the organic matter In the 
sewage and their bodies set¬ 
tle to the bottom. The water 
flows from the end of the 
tonka. As fresh sewage en 

ten there 1* added to it a pnall quantity of the actl 
voted slodge to Introduce a supply of bacteria Thus, 
once started, the bacteriological process is continuous 
and automatic. 

The chief expense Is that of operating the air com¬ 
pressor, as a very great quantity of compressed air la 
required. Two w hemes are being tried to reduce this 
cost first, the Invention of means to keep the air bub¬ 
bles In contact with the sewHge for a longer time so as 
to Increase their efficiency, and, second, partial separa¬ 
tion of the sludge by sedimentation or screening before 
introducing Into the activation tanks. 

The immt difficult problem In connection with the 
process, however, has been to find a means of disposing 
of the Jetty tike sludge which Is a by product It has 
l»een known that the sludge contains the Ingredients of 
a fair grade of fertiliser, being rich in nitrogen In the 
form of awmontates. But before the sludge Is useful 
commercially It must he dried and mixed with other 
fertiliser ingredients Various types of filter presses 
lone been tried for drying sludge with Indifferent suc- 
H*us, for the physical nature of the sludge makes It 
almost Impossible to reduce the moisture content suffl 
cletitly so that it can be handled by ordinary dryers. 
Centrifugal separators also lune been tried, but It has 
lH?en found tliut the mlcroHCopIr organisms which form 
the sludge are so nejir the specific gravity of water 
that they will not separate Air drying Is Impossible 
liecnuse the sludge, when allowed to Miami, rapidly do- 
com|Kisiii. It Ims been the practice In some plants to 
pump the sludge Into an Impounding reservoir, from 
width it 1 h emptied Into n stream ul high water 

The chemical engineer has come to the rescue in this 
difficulty, and recent tests iuude by the city of Houston, 
Texas, tune shown conclusiveIv tliut U Is possible to 
deh>drate the sludge economically and to rccovor in the 
process u fertiliser in large quantities. The method 
tried at Houston was designed by Angus Maclachlon of 
New York and operuted essentially as follows 

A powerful sterilising agent Is introduced into the 
riudjm os U Is pumped fmm the settling tanks. The 
agent used la sulfur dioxide gus produced by burning 
yellow sulfur In a rotary burner The gas is mixed 

with llvo steam In a specially _ 

designed mixing device and 
the gas-steam mixture Is 
pawed directly Into the 
sludge tank hy means of an 
Inlet iilia* In the bottom 
Bacterial life In the sludge 
Is at once destroyed, and In 
addition the gus hus an c Icc- 
trolytlc effect which causes 
the particles In suspension 
to coagulate. The mass Is 
transformed In a very short 
time from Us Jell} like con¬ 
sistency to h brownish gran 
ulnr muss which can be very 
easily pressed to a water 
content of about 75 js»r cent 
It can then be dried by the 
sun or a mechanical dryer 
to a moisture content of 10 
l*r cent, desirable for ship¬ 
ping Tlie material la then 
ground and Is available for 
fertiliser manufacture. 

Another method of dehy¬ 
dration tried successfully on 
a small scale but nut yet 




Mechanical seH-deeatag sewage 


applied comnienlady consists of mlxln&a small quan¬ 
tity of sulfuric acid with the sludge and then heating 
It This has the < ffect of breaking down the Jelly like 
consistency of the sludge and causing the solid* to float 
The sludge Is then easily skimmed off the top and dried 
In the regular manner 

It is the hope of tire inventors of soch methods that 
the sale of fertiliser which la salvaged will make the 
net cost of the activnted sludge process compare favor¬ 
ably with thut of other methods. If this ted is achieved 
this process will bu\i the advantage of a low cost of 
Installation, of complete purification of the effluent, of 
a plant which requires a small space and which gen¬ 
erates no offensive odors In operation, and finally of 
wilvHging the useful material from the sewage. 

The largest activated sludge plants now in operation 
in this country are at Houston, Texas. There are two 
plants, a north side plant, consisting of four units, each 
with a dally enpmlty of 2^100000 gallons, and a south 
side plant, with two units of the same capudty Kach 
unit Is composed of a main aerating channel 280 feet 
long, 18-feet wide and 0 75 feet deep, ten sedimentation 
tanks 22 feet deep with & surface area of about 183 
square feet each, and a sludge reaeration channel 280 
feet long, 0 feet wide and 0 75 feet deep Air Is fur¬ 
nished by pressure blowers at 5£5 pounds per square 
ftuh, each blower having a capacity of 8200 cubic feet 
per minute At the north ride plant there are three 
blowers and at the south side plant two. The air Is 
diffused through filtro* plate* and a total of about 1 44 
cubic feet of nlr per gallon of sewage Is used. The 
cost of oiiemrlng the north ride plant, with an average 
flow of 0£TiO,000 gallons per day, per million gallons Is 
Attendance $4 35, miscellaneous 10.85, power at rate of 
6-10c per kllowalt hour $5 40, or a total of $10 40, 
Interest and depredation not Included. At the north 
ride plant a dehydration plant Is now being everted at 
ii cost of about $80,000, In connection with which the 
new sulfur dioxide process of dehydration will he used 
The cost of this plant was about $225,000 and that of 
the south ride plant $115,000, It Is roughly estimated 
by a competent engineer that an Irohoff tank plant of 
the combined rapacity of these two plants would coat 



a*e Mfctcfciat 
wtti tototose JuMett flit the 
fstoite whkfc>wtt V 
tala** In tfo cidee which 
ark v&ttffig the activated 
stodge procee d *ata riki 
grande* genie, fa MUwa* 
kee n pleat la haw mto 
construction which wffl cent 
•bwt |7$0Q$0k The dty 
of C hica g o Is new eonteroct- 
tng onfk ra*ge activ at ed 
sludge pleat, one pleat 
which te k oofubtu at tati of 
the ImbefT teak end acti¬ 
vated sludge methods, end 
another actl fated 
plant is pteanriV 
plants will have a capacity 
about three times as great 
as the Milwaukee pleat drill 
another activated sludge plant wtU take cere of the 
peculiar type of sewage from the packing bouse district 
lb Chicago, 

It most not he Imagined, however, that the activated 
sludge method, or any other, otters a panacea for the 
problem of sewage disposal. For not only do the ft* 
qulrement* of different communities vary, but the 
character of the sewage itself varies. Usually the kind 
and degree of treatment required can be determined 
only after careful analysis. In cities on the ocean or 
other large bodies of water, as N6w York City, median 
leal screening la often found sufficient, and a large 
investment In a disposal plant Is useless. For this 
purpose several types of self-cleaning or mechanically 
cleaned scree ns have been developed. On* of the moot 
successful of these jpereens consist* of a perforated 
tyllndrical llruni, mounted on a horliontal shaft, with 
the drum partly submerged In the raw sewage flow 
The screened sewage, after passing through the per¬ 
forations In the drum, flows out a discharge opening ut 
one end of the drum The drum Is revolved mechanl 
call), carrying the screenings beneath the drum to n 
screenings chamber on the other side, while a heed of 
water within the cylinder creates a flushing action 
that makes the screen self-denning 
The settling tank, which Is often used as a prelim 
Inary step for chemical or bacteriological treatment, 
will also often suffice as a complete treatment The 
design of the settling tank has been undertaken In a 
scientific manner and carried very near perfection by 
American engineers. It Is no longer necessary to drain 
the settling basin to remove the sludge, fur the newest 
forms of settling tank are provided with a means tor 
continuous sludge removal 
Tlie most successful type of settling tank Is round 
and comparatively shallow, the sewage being fed in at 
the center of the tank Instead of the edge. This pn>- 
duces on even, slow flow from the center to the cir¬ 
cumference of the tank, preventing swift currents or 
eddies which might pick up the lighter sludge from the 
bottom and carry It away with rite effluent The Incom¬ 
ing stream tends to diffuse over the entire area and the 
solids settle to the bottom Four arras revolve slowly 
around the bottom, each 
carrying a set of ♦‘plows” or 
“sweepers” which slowly 
push the accumulating 
sludge toward the center of 
the tank, from which point 
it is cither flowed away hr 
gravity or is pumped away 
tor disposal. These settling 
tanks have tan taut in 
rises fmm 6 tort to 825 feet 
in diameter. 

It wilt thus be sett that 
the American sanitary engi¬ 
neer is ready with a sewage 
<H*lris*l system tor village 
or greet city. Hie services 
are equally valuable to cer¬ 
tain tedwtttea and ln gtn- 
> eraHbe seme type* of appk* 
rates dra bring succetoteHy 
applied to waste* town to* 
4mtae» glue factorlea 1 gate- 
tine totomte beet eager 
factories, «piue mritoMer 
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^ to w*Q4Scfir owmt tlMt 

1%* flnd4h> fati fri t wheel profile* a** 

** stfeotuagy t» damp those heavy 

state *h# JKrt* *HMdu **p* eta y » »etta* 1 b b hdrt* 
MmkSt Hr*©ta, bound to onrt a most prejudicial 

ritat Oft the <tia**fr ted all ports of the car, parties- 

At jpneufrMtic hub fieri *ned by Boris too Loutskoy 
*td r&mUf Shown In Berlin Is Intended to absorb any 
riwcfl* Mtkf Oft tboss parts which are not spring 
am psodsd la tat this hub will separate the drive* 
•haft tvom the wheel Itself, so that the weight of the 
tear trie Jto k***r sots on the lsttar, while any shocks 
teaching the wheel are absorbed before being able to 
pass «t U the shaft Inasmuch as the pneumatic bub 
work* in all directions eccentrically to the car axis, 
tt not only deal* with vertical shocks, but even with 
those striking the wheels In a horizontal or tangential 
guinea 

lCorrtrveft tt Is claimed that the pneumatic bub at 
the asms time insures a remarkable saving of energy 
and, sccbriUBj^y, a saving of fuel, that tt will uccurau- 
late the energy received with every shock, in order, nt 
the toOdwtng rotatlcn of the wheel, to ylgla It up again 
to the motor and the whole plant 

Hie com p res s ed air which, in the case of the pnrni 
matte hub, serves to insore an efficient spring effect, U 
produced automatically during the motion of the cur, 
atr compressors (cylinders) being arranged radially 
between the spoke ring and axle bush. On stopping 
the ear these atr cylinders are discharged, the uxle 
then tying eccentrically-below the wheel renters. As 
soon as the wheels begin turning the cylinders fill with 
Sir The axle now rests on air cushions throughout 
and Is automatically washed by air Inasmuch ns the 
sir-compressor cranks are under tensile strain, the 
wheels aro automatically adjusted by the weight of the 
car, the upper cylinders, not working under pressure 
bring by the action of the power pi apt adjusted to 


suction As soon as the oylbritrs during the rotation 
of tbs wheel reach their lowAnost: poflltlon they will 
com pr ess the drawn-in air. All cylinders work with¬ 
out valves, thus Insuring the greatest possible safety 
of operation. 

The cranks also carry akog the rear wheels by com¬ 
pressing the atr In all cylinders. In fact, the power 
transmission from the engine to the wheels Is purely 
pneumatic With any rotation of wheels, especially In 
the case of braking, as well ns with any shock or jerk, 
there Is likewise a compression of ntr in all cylinders, 
thus producing by mechanical means « similar condi¬ 
tion as in the case of the absorption of shocks by pneu 
matte tire*.—By Dr Alfrri Qradcuwitz 


Offset Printing on the Pavement 

O FFSET printing as applied to the production of the 
ScncwTirto AanuuK covers was explained to our 
readArs In our November issue, no they are familiar 
with the general characteristics of the method We 
Illustrate a curious application of tbs principle on a 
touch larger scale along the Purls boulevurd*. A large 
apparatus Identical with tha ordinary garden roller, 




Showing the arrangement of cylinders on the 
pneumatic hub 



Accurate measures of low air-current speeds are 
node possible by this apparatus 

save Ihnt the cylinder Ik of rubber In place of copper, 
Ih the means whereby the new trick la accompliNhcri 
On the surface of this roller large display advertisc- 
mcnU ure printed Ily means of un Ingenious* setting 
apparatus, ns thla roller progresses over the pinnnents 
the dust of the luttir Ih dumiiem'd and u perfect series 
of prints duplicates of the story on the roller Ik left 
behind It In the caw thai attracted our photographer's 
attention the subject of these novel notices wn« the 
motion picture play of the hour, but the twlmiqac Is 
plainh applicable to almost any toph 

Investigation reveals the fact tliat Hits Idea Is not 
entirely new It whs shown, In somewhat «rude form, 
In these columns some twenty years ago. 

Forty-eight Speeds 

F OBTY-EKSHT different speeds—suggestl ve of a 
race horse or a tonring car—Is the variable rajmclty 
of a piece of machinery d< signed and Installed at the 
IntermountHln experiment stution of the United States 
Bureau of Mines, Salt I<ake City, Utah. Thli unit for 
Injecting chloride—a khs compounded with potash, 
Kod«, etc.—together with n rotary kiln, dust chambers, 
and a precipitator, comiwines a miniature plant fhr tha 
experimental dressing of ores by un evaporation process. 

The chloride injector or that part called the screw 
feeder, la capable of feeding from two and one-half to 
twenty ounces uf chloridUlng reagents an hour Pre¬ 
cision demands a positive gear action, rather than mere 
throttle control, and 48 Hjiceds are called for This 
unusual number t* mode possible by a system of 
sprocket wheels of different rims. In the absence of 
cummorctal apparatus of the kind desired a scientist of 
the Bureau of Mines visited a store dealing In second 
hand bicycles. Here he obtained a series of bicycle 
sprockets and arranged them into a set of gearing 
which gives the 48 speeds 


Mcumrtag Low Air Vdodttai 

rvNK of the mast delicate recording Instruments used 
In scientific work has recently been perfected by 
¥ Q Wahlen of the Illinois Engineering Experiment 
Station. In the course of experimental work at the 
Univerrity of Illinois laboratories the problem arose 
of how to measure low air velocities ranging from 2 to 
7 feet per second under condltha* where the total 
quantities of air In motion were relatively lnrge, aggre¬ 
gating between 40,000 and 90,000 cubic feet per hour 
In these Instance* the total houd for producing flow 
mm extremely small It waa essential to develop some 
Instrument which would offer no frictional resistance 
to air flow and which would be extremely sensitive, 
accurate and readily iiortabto 
After months of effort Mr Wahlen developed such a 
gage, which Is so sensitive that Instantaneously It will 
respond to the most minute fluuuatlon In pressure 
This delUute gage consists of a rigid base set on three 
leveling screws to support two large glam bulbs which 
are joined together by an Inverted U tub© of peculiar 
shape The right hand leg of this tula* is constricted, 
while the left hand leg Is enlarged nt (he plane where 
the liquids meet. The left hand bulb is attached rigidly 
to the base while the right-hand bulb moves vertically 
up ami down with the currlng© to which It Is at¬ 
tached Tin motion of this carriage Is regulated by 
practically frlctionless guides which eliminate all ritle- 
hwhj The entire movement Is controlled by means of 
a inh romeh r m row Pressures are communicated to 
the two bulbs through flexible connectors on the top of 
eiu h Inilh The bulbs and the U tube ore about half 
filled with nlcoho] which Is colored red with aniline 
dye The up|ter part of the U tube U filled with clear 
kerosene and llgroln mixture so that its specific gravity 
Is less than the den»lt\ of tlio colored ulcohoL 
When In use the gage W first balanced nt aero with 
both pressure connections open care being exercised to 
adjust i ho position of the apimrutus b\ operation of 
the lc\ellng screws so that It U exactly level After 
ttie gage* Is profs rty balanced pressure connections are 
math and the movable carriage and the liquid bulb are 
so munlpuluhd that the meniscus Ih brought to the 
original nfirence line whin a uccond mlrnmieter read 
ing Is taken. The dlfhnucc lietween the two mlcrom- 
et* r readings when multiplied b\ Hie density of alcohol 
gl\c« tlit pressure head In Imhos of water A final 
xero rending is then token to theck the lull Ini xero 
figure A thousandth of an Inch nanement of the ml 
crona ter w rew moves the meniscus 1/16 of nn Inch. 

Because no nuneioent of the meusuring liquid occurs, 
no correct Inns are necessary on umunit of catrillarity, 
viscosity, variations In bore of the tube or conditions 
of tin* glass surface Tin sentdthlty of the gage de¬ 
pends on the relation ls»tw«n the ureas of the con 
strlcted tulie und the large cross-section of the tustbs, 
upon the riseoslti eh a me ter I sties of (he two liquids 
and the small density dlfft renilul, as well as upon tha 
fact that the eonstrli tixl portion of the U-tut>e is very 
short This gage Is used as a direct reading Instrument 
for measuring und siud\lng the \docllles of outflowing 
ulr in furnace pities, \entilator* and similar conductors. 



An improvised variable-speed Injector 
with 48 speed* 





















Ltftt A prlM apariman of the Mnyfu or fruit bat at Gvtoni and Um hontw who tail jut biuusVrt hbtt doWa,J W e M * A lun —tony at Uw» wirt Wi teaglsg )>y tfolr tem doHn'ie I 

tm .and frivlns the hnpr —I nn of hr** flnttt of MMaNhaerlptM 

The fruit bet of Ceylon, IndhUtaOj an* en ium 


The Bat Peat in Ceylon 

T HKRE are certain creature** from whh h the average 
human instinctively shrinks There seems no very 
good reHMA nhy a rat or a mouse should be more terri¬ 
fy Ing than a squirrel or a chipmunk, lmt the female of 
the human spec lea 1 h not slaved b> reason In her 1m- 
lailse to seek the hitch level of a choir seat and make 
loud noises of terror tn Hie presence of the former anl 
rnals and not In that of the latter likewise one of us 
who tan deal most heroically with waterbugs and cock- 
rouchos ma\ be reduceil to a shuddering mass of lnar 
tlculate flesh ut mere sight of a spider 

For those who are subject to It at all the terror of 
bat* Is i ** 1*11 a ins as unite as uny of these fears. We 
huve eten gone to the tn»uble of lnumtlng a tale to lh^ 
HTwt that the bat will get In our hair and can not then 
lie disentangled sau» by the herok process of shaving 
'to can Imugtne that, once thoroughly enmeshed tn a 
lady s hair a hat might huve to be shoved loose but 
why the universal belief that such a ftUc Is his chief 
atm In life? 

All of which Is by way of preliminary to the state¬ 
ment that the thousands of objects suspended In the 
tree of the aeoumpuny ing photograph are not some 
strange exotic fruit They are neither more nor less 
than /me of the mst hordes of frulMwtlng bats with 
whhh (kylon is Infested, They spend the day hanging 
In this fashion, head downward—thereby Justifying at 
least «me of the traditions connected with Hie tribe 
The darker hours they* devote to the serious business 
of raiding the fruit crops. 

These bats hu\e made such a nuisance of themselves 
that the <Vylon «m eminent has found It necessary to 
make a vigorous effort to reduce them. If not actually 
to exterminate them Bo official bat hunters have been 
appointed, who make It their business to combat the 
dying rodents. The quick and easy method of poison 
Is hardly available, Iwcnusc the fruit which It would 
lie necessary to poison to reach them is Intended for 
human consumption so the cmnpuign Is mainly one of 
shooting The tail's comparative activity during the 
daylight hours simplifies Hh Issue somewhat 


iffTtmumg says Mon* recant research, embodying 
laboratory extractions with weak solvents, pot studies 
using u variety of plants as Indicators of the e<n- 
(sAtnitUm of the soli solution In potnsslara and the 
analyses of their ash, lystmeter experiments from 
which the outgo of potassium has been measured, and 
held tests, have failed to show that basic compounds 
of cHlctum and uingnesium Increase, by chemical action, 
to am practical extent, the availability of the soil store 
uf native potassium As measufbd by yields, phos¬ 
phates of Iron and aluminum seem to be •• available 
as calcium phosphates. It Is very probably true that 
fixation of phosphntlc fertilisers by colloidal absorption 
Induced by Iron and aluminum oxides is responsible for 
the fntlure of some emits to respond to phosphorus ad¬ 
ditions AilditlonM of lime on such soils undoubtedly 
flocculate some of these colloids, which gives the soil 
a l**ttor physical condition for plant growth 

Addition* of lime, before or after applications of 
MoJuhle phosphates, hu\e greatly Increased the efficiency 
of the phosphnilc fertiliser When Insoluble calcium 
Iihospbate has lieen applied It seems that applications 
of lime have reduced the effectiveness of the phosphate 
Jn the majority of cases. 

The scant data of l> dimeter experiments only, which 
deal with Hie question of sulfate availability or con¬ 
servation, seem to show that liming, with small 
n mount a of ftoO, »K>ih small and large amounts of 
MgO, MgtX),, l Invent one dolomite, and magnesite, in- 
cretiHes the *oltihllft\ of native soil sulfate. Heavy 
application* of t’nO for a few years at least, appar¬ 
ently reduce this Iokh of sulfur from the soil. 

The Relation of Nutritive Constituent* to the 
Composition of Out Plant* 

8 a result of a wries of interesting experiments 
made to determine the relation of certain nutri¬ 
tive elements to tlie composition of the oat plant, and 
published in the Itwcrinm /Comal of Botany for May, 
1921 Ur J G Dickson of the University of Wisconsin 
And* that the calrium content of both groin and straw 
Is reduced to about 10 per cent of that of the plants 


tore solution to ooe-tmth the quantity present la the 
complete nutrient solution. It le greatly redace* 1* 
both groin on* straw by a similar deficiency I* phos¬ 
phorus or in nitrogen. 

The total phosphorus content of the grain Is reduced 
to 40 per cent, end of the straw to 10 per cent, of that 
In the plants from the controls by reducing the phos¬ 
phate tn the culture eolation to one-tenth of the quan¬ 
tity present In the complete nutrient solution. It hr 
slightly reduced In both groin end straw by a shutter 
doAdenc^tln pntasslaofr e*C Is Increased by a simUar 
reduction of aSctute dMl|tit>g«a 
Although tb# Varlttnhe In composttk* are loom 
pronounced tn the straw, yet la general they esq slm* 
liar in both grain and straw. 

The phosphorus content of both groin and straw Is 
modified by seasonal differences, except for the plants 
grown in the phoe|>borus-defident solutions. The cal¬ 
cium content of the grain la modified by seasonal dHfer- 
rtkvw even In tho ealrinm-deflefeot solutions. The cal¬ 
cium content of the straw, however, Shown a* co nsi s t e n t 
response to climate 

The Vegetable Caterpillar 

F UNGI that take po n ae a rfott of the bodies of cater¬ 
pillars and worms ere among the Interesting phe¬ 
nomena on the borderland between the vegetable and 
unlraal kingdom*. Our Illustration shows two excellent 
specimens of the so-called "vegetable caterpillar” of 
New Zealand. Ttie larger one measures about three 
Inches In length and the shorter one two Inch** The 
stalks or stems ore approximately ten and six laches, 
respectively r *-■ - 

The origin of th*<¥to*tabte caterpillar, If we ore to 
credit local accounts, items to have some connection 
with the rata tree, a parasite of somewhat singular 
characteristics. The rate seed borne through the air 
take* root In the fork of its boat tree, gntdpaUy erute* 
ing the ttfo out of U by Hiding oat ctfrifottpg te ete r* 
and finally assuming the shape of a legitimate tenet 
tree. It la neon the rate tree that the vegetable cater- 
plllar t* found. Its pt eecno r te detected by * sharp 


The purtlculur tH**clca Imohed In thl* little war la 
the one commonly known, not an a lmt 
at all, but ub “fljlng fox" I'll at It at 
tains to vory respectable rise Im Indicated 
by the prise iqieclmen of our Unit picture, 
which the successful hunter haa been at 
twins to nail neatly to the tree for the 
camera m benefit Ttie actual body and 
Item), of cmirae, are small, tbe slae lira 
mainly In (be sings. The animal hangs 
from bl* forefingers at tbe upper end of 
these, with Ids body suspended, bead 
down, at a considerable distance beneath 
the limb It in the wing which Is then 
risible, and give* the effect of a large 
fruit of some sort 


Effects of Liming on Soil 

D iscussing (he remit" o t inmtit*- 

tlons made by himself and many 
others of the effects of liming on tbe 
availability or noil potassium, phosphorus, 
end sulfur, Mr J K Plummer In tbe 
Journal of the Imerloa* Society of 



the controls by reducing the calcium In tbs cub tail-like spike attending above the mrfoee.flf On toll 

It J* eal4 teat tbe < animal) caterpillar 
foods upo* the rata fottg*a and gW- 
mately drofn te te* foot of tee tm 
tt bares ifotif telo the earttu But tee rate 
fpofoa have mtaroA vu Ite^ breathing 
iubte) end tea gaMt W> all teute ten 
enter teetf. fo* tee bate at tee teed. 
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ijjjgk tfUmt Dodttitttt h&bmkrj ThU la but another example of the 
it JW/% tK MALOOtMSON, to the ***** H*®**®** ^ «w|U quantities of 
j\^Abffist *&4 September numbers of •otoecompounda.^Aboat three oonce* of 

Th4 a3m»i -uTofew tot*), dtw tS JT" 

-Hw caatAlftar Inductrr cad ™ ™* rawer compound which ctiunod 

rty TML^cffan at laductxicl ttatarch to 0* 4 * trouble, and the injured good* were 
•oat* «rf It* probtatn* Tb» «netho<U «m* yrappad , taxed end pocked Ut •ppreved 
alomd to Ctlldy laf (Ml ia ro tr ofl micro* “*“*• Stome beNero that the pink 

pfandctl ifid chemi cal ones, ** prweot, and thu compound is 

Tr ? ♦«****.#** tm¥ ^ tmT likely to be found in small amounts 

the coommer I* coaceroed aw ability ,tarch '* u,ed ’ “ ta nnlHhlnK 

V.C method, for removing the 
Jg* g* ? rtt y y .- t, *y i f * color have been propoeed. .11 being 

^ Sr St tZ **** •* bri “« ta « ■«*»* a change with 

out actual reflntobing. This rakgratetta 
um of face* in a way to form minute 
TSS QU«“title, of fixed alkali In the goodn 

****** ^ Unfortunately It in dlUlcult to convince 

*5* JSSa^Uv wh?S the public that the coloration under dln- 

££? t2F£ «*-“» *■ »«* | Bjurtou» lo the good, mid 

Aw wina tfaw the irtfui jMebMfit ft 

tffmnor Llthoptma 

boxes of all rerietlre with different loads IN the August number of Chemical 

hat* beep tented and remits have en- i Age there Is printed a short article 

a Med specifications to he based on facts. on utbopdne which serves to remind uh 

UwtkgJi 9e~ An how important this pigment has become 

Vpumu JlftBOfl ror UH ABAlyalfl More thsn 85,000 tons of baryte* were 

T HJB July Issue of the Cotton Oil used for the manufacture of llthopone 

Ami describe# an optical method in jqiB aa contrasted with less than 

for determining oil in all oil-mill nm- 45,000 tons In 1915 The process of 

terialn, The method consists of grind- manufacture consists In bringing to- 

inf to a warm mortar two grams of a gother barium sulfide in solution with 

Mihpfee containing a known oil with three purified sine sulfate, heating and mining 

of Hafowax ell A portion of the Unuld *ith the result that an Insoluble preolpl 

Is then removed by drawing It through tuts (s formed consisting of 68 to 70 per 

a ptog of cotton In a tube and the re- cent barium sulfate and SO to 82 per cent 

fraettvu index of the mixture Is deter- <lf *in c #ulflde This precipitate is dried 

mined. This operation requires about ltwn heated red hot and quenched. This 

eight or ten minutes. The percentage of i B the delicate part of the process, chung 

oil la obtained by reference to a table or fog the cosstttntloa of the powder and 

chart prepared from readings of mix- making It opaque and white. Finally it 

tnres of known proportions oftbe solvent \ 9 gnnmd in water and floated During 

and the oil In question • *<-■ heating some of the slue sulfide I* 

The accuracy of the tesffad b ® 1 * 1 changed to oxide so that l to 10 per cent 

demonstrated for comparing results with vf the final product Is xlnc oxide 
those obtained for the extraction method utbopeme Is whiter than white lead 
and the difference was found to be tint „ nd eq U *t to the best grade of rim 

one pont to the second decimal place, ^tde It Is not affected by sulfur or 

TkU rapid method should make possible hydrogen sulfide, Is not poisonous and 
the pnrebnse at oiWaving materials on not blacken by combining with lead 

the baslg ot tlMr oil content, which has contained In pigments or driers, 
not be* to# practice to general hereto¬ 
fore. Bhstdss this the gdpertntendmt of Baet MokfiM 

■ etosttu plant can have frequent ,JW wo ™ a * 

^^*^hUrerioos protects, U W DAHLBBIUJ in Mncn^n* the 
M+mnJtLm fi-fluiMiriv Ktn Mkufiitaerv *1« chemical problems of the beet 
to o p e raflpg, and can be aided to estab- augar Industry to Chemical and Metal- 

control over (ftcttfiau. Uifffioal point* to the pl«wi 

uwi^s ipawi cosmu orw ojsnum bU itte* to the by-products from the 

PfffcCottai* molasses which are not suited for 

XT im *at «U hHi bhnchtfl cob human food. The ash to molasses con* 

t tiruM | piwir w aii t M# either it tains ic&flf fiO per c®t of potash as 

ftilSSTfli SortfoiStli re- K«0 which may be recovered by evap- 

SRisrai a* *%***#+ 

foe iitiitt to asnd knuhlltt from ton process, where tbe sugar is recov- 
tk tf* Wbontocr end a* nedant* ud tninlai th. 

tfe* thick Honor, leaving th* nch, which may 
W^itirf~ i tr to «**• to wed u a CertlUMr or worked up into 
Aw th. potmtoto carbonate. The veritable car- 
, «*n ra* ton to wrtol .a a decolorixer THU aim* 

■ wtoarna* ptoproctaatUwaiK) accmmt of tbe nltro* 

hd frffd fen, praact to to* watt* water, which 
■m* lay to atohM yield tnatoylamtoea, cyanide and 
tohtarttfto Attracted by th* demand for 

whaa*wl- Afitotoytohtoe aa « ralcaaMM accoier* 

SyW SS^vissrsurtoSM 

tf aPeneea the hast ways tp secure high yields snu 
ayuifflAJ agyp '■k. fonjfh W wH w pare produc ts of tola dsn from 


The author nmelder* llm following 
M possible molasHes hy-pnxlucts sugar, 
potassium carbonate and sulfate, sodium 
carbonate, cnrftnu, mw by famines, sodium 
cyanide, tumminium sulfate, methyf alco¬ 
hol and vegetable tar 

Fixed Nitrogen 

A MONG the methods of fixing at¬ 
mospheric nitrogen is the one which 
depends on the conversion of alumina 
Into aluminum nitride and a patent has 
been Issued to Mark 9hoeld on an Im¬ 
proved technique The calculated quan 
tUy of carbon and finely ground alumina 
Is made Into briquettes which are then 
mixed with larger pieces of coke. This 
mixture Is fed continuously through «n 
electric furnace equipped with station 
ary electrodes. Producer gas, providing 
the nitrogen, is admitted through Inlets. 
The larger pieces of coke carry most of 
the current serving to produce the tern 
peruture for the reaction and at the 
same time prevent the fusion together 
of the briquettes wlilch kre later sef>- 
urated from the coke hj screening Hie 
coke Is used repentodh until worn to h 
rise too small to fm Hi rate separation 
from the briquettes. 

A Shell Game 

P OULTRY requires ihurcoul In vari 
ou* sited pieces as n jtart of the 
ration, und It bus 1 km n customary to 
us# willow charcoal for the purpose 
Many ton* of this commodity are sent 
Into southern California yearly when* 
the dtspraltlon of walnut shells has been 
a problem It has remained for the 
chemical engineer to convert tho shells 
Into the charcoal for which there Is the 
demand The manufacturing plant is 
simple, consisting of n 10-lnch by 10-lnch 
rotary kiln into which the ground sliells 
are fed through flame into a hot sone 
where the dust is burned awny The 
kiln Is fitted with tiuffles and lifter* to 
secure proper mixing, which Is essential 
to uniform charring Tur la distilled off 
and the charcoal quenched as It leaves 
the kiln. Is screened Into four six and 
ten mesh sires before sacking It Is of 
excellent quality for poultry, more gas 
absorbent than willow charcoal, and 
dust-free. One ton Is produced for each 
three tons of shells. Creosote oil and 
pitch cna be made from the tar recov 
ered from the flue guscM The \cnture 
is very profitable 

Kxperlmpotn are now under way with 
fruit pits, shavings, etc, and It may ho 
that the process will offer a simple solo 
turn in tbe case of otlier wastes. 

Iron Tannine 

T HB Journal of the American Leather 
Chemists* Association abstracts an 
article by G Grasper on tho chemical 
control of in* tanning. 

“The use of iron salts for tanning has 
increased to such an extent that manu¬ 
facturers have begun to prepare iron 
tanning extracts on a commercial urate. 
Tbe leather chemist is now called upon 
to establish methods for controlling the 
Ire* liquors v well as for analysing the 
extracts and Mather. It is important to 
refuUOs the concentration of both fer¬ 
rous and ferric Iron hr the liquors dur¬ 
ing tanning. Iren t anna ge s may be 
readily detect e d for moistening a cutting 
with a notation of acetic add and tamtifo* 
which changes ton color from • brown* * 


teh red to » hlulMh black The leather 
may be final) red by methods commonly 
v used for eh mint* leather, the important 
determination h being water, ash, ferric 
oxide, cub lmn oxide total acffl, sulfuric 
acid, fat and hide substance The ferric 
oxide rontmt of wnen Imthors exam¬ 
ined varied from 0 to TT part* per hun¬ 
dred of hide aubstunre ** 

*■ Unbankable Balloon Gaa 

T HH work under direction of the tT fl. 

Bureau of Mines on helium produc¬ 
tion hna attracted mmli attention he* 
ctiUfte we must have unburnable gas for 
dirigibles if balloon navigation In to 
have a satisfactory degree of safety 
But helium at best Is exiienslve and may 
not be available In tmlRrient quantity so 
that a gas mixture I* desirable It has 
now been found that 18 to 20 per cent 
of hydrogen may be mixed with helium 
and still produce a mixture which will 
not bum with a persistent ilaiue when 
flowing fnrni an opening under condl 
ttons similar to those present In balloons. 
When the pereentage of hydrogen pusses 
14 the gas mixture can be Ignited under 
favor thU» condition*, hut combustion Is 
not HUpported 

Preserving Mine Timbers 

G U1*AT quantiTlra of mine tlndierif are 
lielng plannl In Anieriian mines 
without prewrvnihe treatment, noiwlth- 
stnndlng the fnet Hint 10 >eurs Ik iilHiqt 
the avenige length of life «»f HUfh wood 
In uinlrt In «me experiment 80 per 
cent of 1 lit- treated timber* were still 
sound aftir sin li length of service and 
none neefletl replacement V note fnao 
the Forest 1’rodiuu Ijaboratory says 
•'At least three preservatives hav* 
lieen found Ktdtnble for mine work. 
These are eoul tar * reosote, xlnc chloride 
und sodium fluorUU Creosote Is the 
most effective In prevailing decay Tim- 
Iters thoroughly Impregnated with It ara 
likely to resist decay until they are 
crushed or worn out Oeenrionnl objec¬ 
tion is made to the possible fire ha sard 
of rreusoted wood, lnil long experience 
Indicates that tbe additional Are risk Is 
very small. Zinc chloride and sodium 
fluoride ure odorless, and If anything 
they tend to reduce tbe Inflammability 
of wood. They are cheaper than creo¬ 
sote, and although they do not give such 
permanent protection they greatly In¬ 
crease the life of timber*. Coal-tar creo¬ 
sote may be applied by the brush, dip¬ 
ping, open-tank or pressure methods. 
Zinc chloride and M»dlum fluoride may 
l»e injected by the steeping, open tank, or 
pressure methods. The cost and effec¬ 
tiveness of the methods of treatment In 
crease In the order given. The saving 
possible with any of them Is so great 
that it will i*y every mine to adopt the 
use of some preservative on permanently 
located timbers.** 

Artificial Stood 

A BRITIsn patent for a new artificial 
stone specifies nearly equal parte 
of porcelain or faience refuse, powdered 
pipe clay and crushed glass os suitable 
materials. Three are mixed with water 
and placed In a mold, the bottom of 
which la covered with tbe glass. Pres¬ 
sure Is applied and the mixture then 
banted to 900 or 1200 d e gre es . The re¬ 
sult Is an artificial stone, marble-ilk* 
and with a glasHT surface. Various 
•eofore are easily possible 
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The Street-Cleaning 
Baggy 

M OST of u« liuv© 
wen the rireot 
cleaner traveling back 
and forth through the 
street with htn kmg 
bundled bninh and hU 
shovel, and hi* little 
wheeled onrt Into which 
ho shovel* his uceumula- 
tkm of filth or jierhups 
he will have been push¬ 
ing lief ore him a scraper 
with brood flat blade 
and guard nt the back, 
taking the pi nee of 
broom and shovet This 
la an Improvement over 
the simpler scheme, bat 

It still makes tt nwee wiu> u* n»p aid* dow 

sary for the white-wing 
to dispose of the loaded *®® 

scoop by emptying U 

Into a cart of some sort, and ihla In turn makes It cer¬ 
tain that he will lose a lot of time In handling the cart 
Han Francisco has just Installed a “street-cleaning 
bom " At first glance this device might seem to be 
a step backwardi since It rdurns to the old broom, 
which obviously can not Itself make final disposition 
of the material It sweeps. Hut the trick 
la not In (he broom at all, It Is In the 
constrnctloo of the curt. As is so often 
the case, this U merely a metal barrel 
slung between wheels but It has a wide, 
fiat Up which swings with the long handle* 
while the barrel Itself remains fixed on 
the axle. The sweeper wheels this con¬ 
traption to the proper point and then 
throws It over Its own head into the posi¬ 
tion shown In our first view He sweeps 
directly Into K, vis the Hat Up, and when 
lie Is ready to move lie throws the Up und 
the handle back over tlie barrel This 
discharges the results of tlie sweeping 
Into the barrel, and restores tlie whole 
apfmratUd to the appearance und tlie 
function of an ordinary 1 wo-wheeled cart, 
which he then trundles to the next point 
of attack Sweeping and shoveling are 
thus reduced to a single operation, and 
much time saved The device can of 
course, be used only on asphalt or com¬ 
parably smooth pavements, but this does 
not seriously restrict Its application In 
our largest cities. 

The One-Piece Living-Room Suite 

D OUBTLK88 It l« U» small modem 
apartment which Is responsible for 
the vogue of the combination phonograph, A be< 

step-ladder and bathtub, or Its first cousin 
that can lie converted from un ornamental 
lamp-stand Into a hlghchalr for the baby, and from that 
Into a dothee drier, by a twist of the wrist But ridlc- 
nioua us some of the combinations actually offered are, 
there Is really a genu of utility In them, for If we 
have room In the apartment-otto for only a single piece 
of furniture. It realty Is rat her msttUul that tills piece 
be made to serve 



mfi deterioration 

1 fb&eri*** 

ftiMT lAact in ffcoyt* 
windows to do* to mo*? 
cusw l Btm«fra*it may 
beam, to the growth of 
Ucbmnnpatt the gtosa- 
No Ires than 1? spgcto* 
of toss* lowly plant 
forms, which oongtot of 
fa alga and a fungus 
mutually interdepend¬ 
ent, hare been Identified 
is making their habitat 
upas the glass of church 
windows* sad they seem 
to thrive upon rids sort 
of artlfirial rock to such 

4 . _snextent is actually to 

toWwowd^psMpotst Injure the glssf, A 

kgte operation** French woman. Mile. & 

Mellor, who has been 
studying this curious phenomenon, has made a report 
upon the subject, which Is pubHfbed In the records of 
the French Society of Biology, for April 16, 1821* She 
states that while It Is usually the exterior surface of 
the glass which Is attacked, the lichens sometimes de¬ 
velop, at the seme time, upon the Interior surface. Her 
observations have led her to conclude that 
the roughening or ‘^eating 1 * of the surface 
of the panes of glass Is directly due to 
the carbon dioxide set free by the lichens* 

Sand-BUsting Small Parte 

«- °* tbe mechanical facilities offered 

U the modern technical world which 
has not been taken advantage of to the 
apparent full extent of lta poeslbtUtleo tu 
the sand-blast It ought to be sufficiently 
evident that much time could be saved to 
many grinding operations, and even some¬ 
times In light machining, if equipment 
were to be bad for the suitable sand¬ 
blasting of small parts os a preliminary 
to these operations. It seems os though 
In nearly every industry the sand-blast 
might find a wider range of use If sp¬ 
un return were available which should at 
once be practical and efficient and small 
roough to handle economically the-nnmms 
oos small parts that ore being continually 
ground, machined, beat-treated, galvanised 
or otherwise worked. 

It has in the post been only too true 
that sand-bloettog machinery was for the 
most pert too expensive In first cost, toe 
bulky and too costly in operation to do 
such work. ^An effort to meet this need 
Is now being made, however, by a Hagers¬ 
town, M(t, manufacturer, who has put ont 
the small and compact unit Illustrated 
herewith The device consists of a sheet-metal dust* , 
tight cabinet on a structural frame, the bottom bring 
hopper-shaped to receive the abrasive, and equipped 
with a feed-fox to which Is attached a hoee that con* 
vey* the sand to the nosale. The barrel drum mounted 
within this cabinet Is 24 inches in diameter by 16 

inches tong, of per 


Ltfti With th* (Up «k)« down, In poajtio* to tales tho gweoplngm. Mr TtUraod awr tto otlwr way to to nevad-fps sow point 

The street-cleaning baggy that reduces sweeping end rireveUng te a ringte operation** 

Is In turn makes It cor- thet what he means is that the u pper half swivels about studying this curious i 

i»o In handling the curt and reveals a half length bookcase, we have oar doubts upon the subject, whirl 

tilled a “street-cleaning that there is room In the bottom of the apparatus for the French Society of I 

evict? might seem to be the mattress and for rows of books in addition, even states that while It is 

jras to the old broom, if the mistress of the house were to find It entirely the glass which is atta 

make final disposition convenient to turn It about from the floor up. And velop, at the seme time, 



A bed or a sideboard at pleasure from the ride shewn, and a book-case 
by turning it around 


even ho. It seems fulrly clear that there will be no 
accommodations liere for Webster's Unabridged, or any 
volume approaching It In depth 8tHl, there must bo 
some drawbacks about living in a one-room apartment, 
and doubtless some compensating advantages. This 
bedstead-plus surely makes the most of the latter 


herewith 


several ends. 

We Illustrate a 
rather Ingeplous 
member of this 
combination family 
from France. As it 
stands U la not dif¬ 
ficult to realise that 
the foot of this 
rather elegant bed¬ 
stead cun Iss cap- 
■Used Into the liead 
to give us u highly 
ornamental side 
board. And we 
hu\r then the pbo- 
tograiihcr’B word 
for it that If we 
turn It about and 
pat Its face to the 
wall It will show 
us. not a back bgt 
another fore 4Mi 
shall he nothing 
less than a book 
ossa. We suspect 



forotod sheet-metal* 
The shaft on which 
it runs is geared In 
reduction by worm 
to the main driving 
abaft, which in 
tare to equipped 
with tight and lodge 
pulleys and belt 
otomectfoiia. The to 1 
teflo? of the barrel 
to fitted with balftto, 
which tore tfie toed 
da it rqtatoe riowjy, 
bringing nil piece* 
J and all facto under 


the Mart action. 
v The spent abmrira 
dm* riifough the 
^Mgsttori of tow 

^fllbdri df totobka 

fctoMfooidrikttftd 
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Motor-Driven Commercial Vehicle 


C«ft<hKt«d b f MAJOR VICTOR W, FAGR, M&AK, 


rwi diperpbent ii devoted to the interests of present and prospective owners of motor trucks and delivery wagons The editor will endeavor to answer any 
question relating to mechanical features % operation and management of commercial motor vehicles 


A 750-Oaflafctto fc PtM * Motor 
Track far Tnnsporttac Ink 

rpHH afwMUUty of shipotnf la balk 
I md ritortnatttg tfienssof email con¬ 
tainers tmnlaQg bam racogntaed. How¬ 
ever, transporting lak to a 750-gall«i 
uak would hardly teem feasible to 
those of at who cmuMar a plat bottle 
of this commodity a large quantity 
Nevertheless^ lak manufacturer of 
Hoboken to using a Una tank-track of 
thla capacity to supply New York aewv- 

pupera. 

In a modem news p a per building Ink 
U staged to a tank near the root This 
tank la connected with the presses by 
means of pipe lines. The Ink manufac¬ 
turer's truck delivers ink to bulk, at¬ 
taching a bom to the filler pipe outside 
of the building. Through this pipe the 
ink is rapidly pumped up to the storage 
tank 

When the sales engineers of the mo¬ 
tor truck company first considered trims* 
liorttog ink 111 bulk, they were forced to 
And some method of preventing the Ink's 
cimgeattng to cold weather. Thla dtffi- 
< ulty was sattatoctorfly overcome by 
pawing the exhaust pipe of the engine 
through the tank 

Scoop Body for Motor Track* Ho* 

Many Advantage* 

I N the building of highways end the 
transportation of building materials, 
a scoop body tor motor cam to facilitate 
work and lessen the pay roll was recent¬ 
ly invented. 

The device 11 a simple all-steel self- 
dumping body specially designed tor 
small motor trucks and can be attached 
to the chassis or detached to a tow min¬ 
utes by means of tour bolts. The scoop 
Is so constructed that It can be used as 
a stogie or doable unit, as shown to the 
accompanying Illustrations. The body Is 
self- or gravity-dumping to operation 
It Is particularly adopted for hand 
loading and dumps itaelf when a latch 
tor this purpose to tripped, rights Itself 
by means of springs after It has depos¬ 
ited Its load and then locks automat¬ 
ic ally The dumping and righting to ac¬ 
complished without the necessity of the 
driver leaving his seat The scoop to 
built low to meet all requirements of 
the ovmtoeqd hopper 
By ream of a steep angle of dump 
tall end. the dtoefaerge la dean and shov¬ 
eling out the dregs to never neeeasary 
The Ami dbodt of the dump, which 


clears the body, Is sufficiently cushioned 
by the spring to the check chain to pre¬ 
vent damage to chassis or body The 
body Itself Is made of % inch steel plato 
throughout, with smooth rolled and 
welded steel reinforcing flanges around 
the top. The bottom Is also heavily re¬ 
inforced by angles. Tlie whole device is 
built for long durability 

Farmers a Potential Track 
Market 

A GRICULTURE Is the most Impor¬ 
tant activity that human endeavor 
has, but It receives the least attention, 
so for as transportation goes. When 
condition* become normal again nnd the 
fanner Is not handicapped as he f* at 
present by having to sell his produce at 
low cost and pay high prices tor the 
commodities ha needs, there will be an 
enormous market created for motor 
trucks to the agricultural Industry, Just 
as there U now to manufacturing In¬ 
dustries. 

Census figures show that the total 
number of farms to the United States 



This truck carries furniture between Boston and Philadelphia, New York and 

Washington 


same that if every 140 acres of farm 
land will support a motor truck, the 
ItomUble number of motor trucks that 
may be sold Is 6,861,602 To be conser¬ 
vative, suppose that only one-third of 
this number would be motor truck pros¬ 
pects, we thus find a potential market 
for 2,120,500 motor trucks Comparing 



Several novel features, aside from the multiple-unit dump body, distinguish 
this new dump track 


la 6361 , 502 , of an average rise of 140 
acres. It has been stated that any farm 
of 80 or more acres cun use a motor 
truck profitably Adding a factor of 
safety of 76 per centum to this esti¬ 
mate, It Is concluded that a farm of 140 
acres can economically support a motor 
truck It Ik therefore, reasonable to as- 





Mtalto 9t wad-baM pM|* wad to 

£ • 


tliin number with the number already to 
use, we find that only 8.2 per centum of 
the potential market has been sold on 
the actual use of the motor truck 
The fact thnt motor track hauls dur¬ 
ing a certain period from farms to ship¬ 
ping points averaged 11.3 miles, while 
horse and wagon hauls averaged 9 miles, 
nnd that th© motor truck mude 3 4 round 
trip* over tlw longer route, while burses 
mud© 1,2 round trips over the shorter, 
is evidence enough that the motor truck 
In needed on the farm In the bargain, 
truck hauling of wheat costs 15 cents 
per ton-hilte, against 80 cents by horses, 
*Uh even more favorable figures for 
cotton* 

Track Carries Complete Furnish* 
tags for Six-Room House 

A N organisation sf furniture packers 
sad movers of Boston recently 
placed to service n motor truck that is 
unquestionably one of the finest vehicles 
devot'd to furniture hauling to America 
This da luxe moving van consists of a 
•pedal enclosed body mounted on a 3- 
Jtyt-too White ebaaris. The truck is used 
almost Moctarivdy tor long hauls be¬ 
tween Boston and Philadelphia, New 


York, Washington, Baltimore and other 
points. It la fitted with sleeping quar¬ 
ters tor three men This enables one 
man to drive while others sleep and 
keeps the truck on the road day and 

night 

The body In constructed without the 
Interior padding common to furniture 
trucks. Removable hoards divide the 
storage H]mce into compartments, with 
provisions for tjlng the bold through 
apertures in the bottom of the body 
The drivers compartment, which In 
dudes the berths, is enilrriy em lofted 
and the entire car fitted with electrta 
lights. The complete furnishings of u 
six room house cun lie loaded Into the 
van 1000 cubic feet of cargo space being 
a\alluhle 

Moving Sixty Thousand Baskets 
of Peaches to Market 

I N handling highly iterishshle fruit 
crops, notably petithes, motor trucks 
are being used to great advantage Fruit 
growers ronstantlj are adding to their 
Irtuk equipment As an Instance, one 
Georgia grower has pun-lmaed 87 trucks 
to the lust two years. 

At the largest nursery and peach 
on hard “plant” to the United States. 
Berlin, Md, two trucks carry the entire 
crop of 2600 acres of peach tree*—n crop 
that this >ear amounted to 00,000 bushels 
—from the orchards to the packing 
house, where It is loaded Into refriger 
utor cars. 

Pickers In the orchards pick tl»e 
peaches Into % bushel baskets and the 
two motor trucks carry the baskets lo 
I be pat king house Ordinarily the trucks 
each carry 180 to 17B baskets, and they 
make 12 to 16 trips a day onch On one 
particularly busy d»> one of the trucks 
made 13 round trips, carrying 184 
boskets on each trli*—and made two 
runs to an orchard four miles nwuy to 
carry empkijes. On another occasion 
one of the tracks carried a force of 
employees to u subsidiary orchard ftt 
Haston, Hided in pit king nnd pocking 
$16,000 worth of peaches, and carried its 
crew the 75 miles hack across the Kast 
era Shore peninsula to Berlin—all to rix 
days. 

The peach season covers only a tow 
weeks of each year But throughout the 
year there is work at the Berlin plant 
for the two trucks. In winter they 
carry shipments of nursery stock to the 
railroad. Besides they haul fertiliser 
end other farm supplies and engage in 
the many and varied Jobs of transporta 
tlon that continually present themselves 
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London's phonographic hustler for um 
on crowded mb wax platform* 


“Step LJrelj, Please!" 

T HIS and other now ajwaolt the 

cur* of lhone who endeavor to clog 
the wheolH of London's undenrrriumj 
tnittte by lingering on the CHcnlatonr* 
TUe> uro Nhouted by a steel lunged giant 
with u throat of brass, and there 1 m no 
doubt of their efficacy The apparatus 
prmliwfng them Is known uh the auto- 
ninth Mtentorphone, and the 1 nder- 
ground Knllunv Ounpanles of Umdon 
have Ju«t adopted them to minimise de¬ 
lay and congestion at the escalators 
during the ImnleHt hours of tlie day 
TJie mime Is appropriate, for surely 
Htentor, the Greek herald god, would 
have bdfcn proud of Ids mechanical suc¬ 
cessor 

The device in u modification of the 
original stemorphone—an apparatus de¬ 
vised to reinforce and strengthen tiie 
tone given out hv un ordinary gramo¬ 
phone record so that It cun be clearly 
beard over the whole of an ordinary 
ballroom, ilncmu etc The device acts 
by employing a strong bloat of air, pro¬ 
duced by a sihmIuI blower, to produce 
and carr> the tone h or ordinary use 
the stentorphonc nm> lie concealed In a 
cabinet of graceful design yet by a sim¬ 
ple and instantaneous valve adjustment 
the volume of sound may 1>e cut off en 
tirely or widely uuntalHted Am has been 
said above, any oralnary gramophone 
record may bo used, and so a full selec¬ 
tion of bond and dumber music may 



An electric ctp far Um draft-wary 


be tendered In a large luill or out of 
doors without the expense of hiring e 
hand or orchestra * 

The hurassed dance promoter will M 
tlw new fb vent I on a great boon A boll* 
room without a good hand I* hope lest* 
and a poor Iwnd Is as bud ns none at 
all. liur good bonds, ulus, are expen¬ 
sive, and not always attainable This 
Is whore the stmtorphone steps In It 
eon fill any died hall or room, and the 
volume of sound can be modulated to 
fit! the- exact virus of the room In which 
It la playing Further um are In the 
rinoqm, the sound of horses’ hoofs, for 
In*tutu-e, may be exactly reproduced, 
und the sound made to die away In tha 
distance as the torses in the picture 
recede For election addresses to open- 
air audiences the stentorphonc has no 
rival A record once made, and the 
orator may address his electors In a 
hundred towns simultaneously and not 
one word will lie IihIIhIIdU A form of 
the device suitable to outdoor use Is seen 
In the Illustration I>ulnt> concealed In¬ 
strument* In rnhfm t und other design* 
nro available for Indoor use 
The latest application, that to which 
we referred earlh r, has been secured by 
11>e addition of uutomutk equipment 
which repeats the chosen plimses Indefi¬ 
nitely An automatic time stop render* 
ft tumeccxHnr} to give the Instrument 
any nl bait Ion whatsoever during the 
tours of operation The Ismdnn Under¬ 
ground authorities state that since Its 
use there have been unprecedented enter 
and rapidity among the huge crowd* 
which tend to choke the escalator* dur¬ 
ing busy tours. The result Is that the 
platforms disgorge their passengers tft 
much few time than formerly it Is, at 



A bench furnace with many usee 


all events, n strange experience to wtts- 
new tto violent start of ths Idling pas¬ 
senger when a giant voice, proceeding 
apparently from nowhere, adjure* him 
.“Get a movd on ! H Perhaps we may 
look for an early adoption of the device 
In this country, and an umuinptioa by 
the brnHs-throated monster of the sub¬ 
way guard's burden of Imploring us to 
“Step right up to the middle of the cay,? 

For Him Who Fears a Draft 

T HIS Invention I* of value to one who 
wishes to protect bis head—partteto* 
burly if scanty of hair It is an elected 
cal cup, shaped like a Turkish fex, ojMl 
Is really of fionalderahte value to rite 
who wishes to sleep In an airy room of 
even on the porch In winter The t*te 
dancy of many people to draw 0*4* 
heads under ths dothes after they host 
fallen asleep may be overcome by wetK 
ing this novel headpiece,—Ay wmsm 
WaUK 


The ftorifen Shoe Tree 

W E will naturally all admit that the 
shoe having a shot tres-te U when 
not on the foot ts the basMookthr abps* 
These hollow metal shoe tress ary ad* 
Justabte and have an entirely new fen* 
tore that makes them different from 
the other*. On the right and teft aides 
small metal buttons will be noticed* 
These are for the benefit of these who 
may have tremble with their shoes be* 
ing too tight In particular places, can* 
log coma to form. Anywhere a shoe 
pinches these metal buttons can be se¬ 
cured. They are said to succeed in 
stretching the leather over tide point 
and making the shoe more comfortable. 

Th« AB*AnMnd Bench Furnace 

/yjUtATING direct from the gas 
V/ mains this gas furnace Is designed 
so that no blower I* Interposed, and be¬ 
sides besting soldering coppers It may 





To cat rails as they He on the ties 

be used for various other things. In 
the tnp of the combustion chamber a 
hole receives a twenty-pound melting pot 
for molting loads, babbits or other bear¬ 
ing metals. Swinging doors oa either 
ride of the combustion chamber tedU 
tuio the placing of long rods for besting 
any part of their entire length. A lid 
at the front of the combustion chamber 
almost completely covers the opening 
and for Inserting the soldering coppers 
a slit Is provided at the top, The cop¬ 
pers are supported on a ledge In the 
rear of the chamber while bring heated, 
and thus they are held clear of the bot¬ 
tom of the furnace end the tinned por¬ 
tion Is out of the direct flame blast 

Sharpening FOcs by Electrolysis 

B ritish patent i«msu ot un#, 
which has Just come to our atten¬ 
tion, reveals a method of sharpening 
fltes, rasps and the like by placing them 
In an electrolyte Hud applying a high- 
tension current capable of giving a spgric 
of length equal to the average length of 
the files. The treatment lasts tor a 
number of minutes corresponding to this 
length in Inches. An induction toll may 
be used. A good electrolyte tor ten 
purpose Is made with fifi. parts Water* 9 
of nitric add and 9 rip vsifurfo Vbt 
water and flies go tote the vkt first* tb* 
adds bring added after the extent bet 
been switched on. Before the tree Ho*ft 
, it may be derireWe to wash tfcfe fife*. 
wire-torn*h them, give then an 
<fl(h and diy them aril* 

Utflkta* OU TO* 

nnHB emstaon, MeMfdtaft'i* i umi 
I atataMBt by <J, Bcawttt M CBM#* 
M« to to*# nmiN ««* fc#- 
ifif watar; acMa, wfttak iratoW ft# 
uvoceasL also dantiute the 
the crilfiWd hose fed the 



A spires tor the game tori 

gelatine are of cofiuhatefal value. The 
latter is treated with saifuric add, sad 
heated tor perhaps half ah hour; this 
eaoaes complete precipitation Of the sil¬ 
ver bromide. The eeUutold Is mostly 
u«ql in the manufacture of vemlahe* 
Motion-picture film requires slightly dif¬ 
ferent treatment, tor here the oethrfotd 
base Is most profitably preserved by re¬ 
coating, and this requires that a more 
moderate licet be 


A Portable Rail Cotter 

T WO mm can easily handle tifls new 
portable raltouttlfig machine, which 
is used tor cutting rails vrithfcrt remov¬ 
ing them from ths track hedF An auto¬ 
matic lifting device lifts tbs blade free 
end clear of the work an each non-cut¬ 
ting stroke The machine has a cutting 
stroke of six Inches and operates at Itifi 
strokes per minute. Operating current 
tor the direct-connected motor is secured 
front a trolley wire or third rail. Quick 
acting damping device* bpld ths ma¬ 
chine firmly to tits rail and secure s 
straight cut It Is automatic to so far 
that after the machine has started on a 
cut no further attention by the operator 
Is necessary until the rail Is cut through, 
—ay Alien 1 OMUL 

Hi# Om*Vv Dnst-Pu 

O NCE the dust and other debris gets 
into this dust-pen It te there to 
stay It cent toll or Mow out until 
the bou s e cle a ner - So* desires* If In 
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With the ylpt atm at tk# tap of the bowl, the elvdire li kept etapletelj 
separate from the moke 


to be especially noted that thU pan le 
eqnlpped with a top or cover Thin way 
be raieed or towered by operating the 
lever at the top of the handle With 
the cover raised the sweeper bring* in 
with the brush alt the debris lab* the 
receptacle. The device Is self locking* 
ho tluit at titue# me deadred tlw operator 
may have both hands free. One particu¬ 
lar advantage in lbt use also is that no 
heeding or stooping is ej«r required of 
the housewife mho goes about her clean¬ 
ing with the aid of this pan 

Easy on the Eyes 

A MANtJFACTUHKU of reading 
glasses of Indianapolis evidently 
became tired of holding the old hand- 
grasp design, for he has designed one 
that bolds itself In the desired position 
o\er the page leaving the hand of the 
user free for other things. 

In the examination of line print of 
any description, maps, etc.. It will be 
round easy on the eyes. It has come 
Into use for the examination of finger 
print# ftn the Identification of criminals 
and (a fvund to contribute materially to 
the ease of this work 


A New Idea in Valve Grinders 

A VALVH grinder that operate* in a 
way somewhat different from that 
known to the autq mechanic promises 
to cut down part of his monotonous 
labor In this procesa. The grinding edge 
of the Instrument is made to rotate buck 
and forth, but the hand of the operator 
—in this new device—always turna 
uwny from him, just as though be were 
working the crank of a grindstone This 
In accomplished because the gears auto¬ 
matically shift back and'forth, thus re¬ 
versing point of application to the Job 



A Pipe with the Stem at the Top 

I N this newly designed pipe the eon 
deniable products of combustion com 
monly known as '‘sludge" or nicotine arc 
Hppn rated from the smoke by gravity 



A self-sup porting reading glass 


The smoke Is forced, by drawing on 
the stem, awny from the sludge and 
rises through the open, spiral coll, which 
Ik formed in the coarse threads of the 
bowl to the smaller chamber above It 
travels 20 Inches from tho beginning 
until it comes out through the stem 
The Inventor claims the tobacco In 
always dry and tlierefore It Is nil w« 
suinod and none w noted. All sludge 1 h 
1w>ld b\ gravity in the settling i humlM*r 
ns will 1* n i h> reflated upon exam Inn lion 
of Urn broken away drawing of the pipe 
which we present above 

Heater and Distributing Fan in 
One 

T HIS electric heater and fan form nn 
unusual combination liy this method 
the heat Js. of course, distributed more 
uniformly ntamt tho room Both purls 
of the mochanlHm are of standard iminu 
facture Where It Is necessary or de¬ 
sirable to place the heater upon u nar 
row table, sliclf or other receptacle tin 
compactness of the combination will !*■ 
npprwlnted Altogether, It seems to 
comprise u most happy combination 

The Newest Christmas Tree 
Lights 

A MONO the Christmas novelties of 
J\ fored ftw the coming holiday season 
la a very convenient tree-lighting net 
which builds up in units of eight lights. 
In idaco of having to have 8-Ught, 16- 
light and Wight sots, each entirely dis 
tlnct from the others, we mny now build 
np to these or to any number which our 
fusee will support by simply screwing 
the plug of me S-ltght set Into the socket 
of another If an extra bright light Is 
desired on any tree an ordinary lamp- 
bulb can be placed in the end socket In 
place of the special Christmas tree bulb* 
with whhdk the set to fitted. Kadi 8- 
larap unit includes the latest type of 
semi-flame lamp in red, wbltfc blue 
green and yellow. The manufacturer 
potato out that the set is not confined to 
Christmas use, but Is available for lawn 
parties, weddings, battoweta festival* 
and In general for all rtcaatas when 
fancy illumination is desired. 


A Drinking Fountain for tho 
Faucet 

B Y attaching this device to any water 
faucet In the household a handy 
drinking fountain can be had. The rub¬ 
ber tubing nn the end of the water 
supply pipe stretches to fit any ordinary 
Used feucet pipe. It will not Interfere 
with the supply of culd water for the 
basin, as it will flow over the mouth¬ 
piece Into the bowl if dcslrcd^/iy M 
If Hunting 

A “Revolutionary” Bicycle Drive 

A HUNGARIAN enrlnoer named Ja- 
ray jmnoutxw the Invention of s 
new type of bicycle culled the J-wheel 
This wheel Is constructed on scientific 
principles ami Is Intended to pruvldo 
n letter vehicle than an ordinary bl- 
i yelp, for the nse of men, women And 
children 

Tho ordinary wheel in present use 
makes UNO of human muscular power hv 
means of a chain drive sprocket or a 
hCvel gear drive In this form of drive 
the forces of rotation which operate 
at the rircumfereiKO of the crank drive, 
even with an Impulsive force width 
remains the same-, ure not uniform 
daring a revolution It Is pofwlhlc, of 
coarse, according to the well known 
principle width operates in machinery 
coiiHtni(*tion to coiuttensatc in some 
meaHurc this difference of \eloclty at 
the <J mi inference of the drive wheel 
by a considerable momentum of vibra 
tlnu of the rcvol\lug i«rtn in the enw 
of large mudilues but since thou* com 
)s limiting 'working surfaces’ are very 
large in proportion to the amount of 
work done la the tone of a bicycle, it 
1m not possible to obtain a satisfactory 
degree of uniformity in the case of a 
light ldejile except when the latter Is 



Electric heater with fan dlstrihator 


moving with groat ndndtj In these 
cases, however, in which it Is important 
to extrflet every ounce of power which 
to possible from the hleytlc, a* for in 
stance, when great resistances need to 



A drinking fountain for the faucet 


ho overcome, as in the case of bad roads, 
hlllH, or contrary winds, the rider fre¬ 
quently finds It lmiKwsible to overcome 
these otwtacles since the wheel refuses 
to o|M*rntt in the presence of the ' crank 
dead center «ri h ted by such resistance 
lids is why the common bicycle gives 
poor service in hUTy nmntry, vie 

luniy has cntlrth rejected thn use 
of a mink ami bus replaced the latter 
by a sort of U nr dr! to, arranged lu 
such n maniit r flint under the opera 
tUm of the normal foot power the dr- 
< umferenee fnrei upon the rear wheel 
renin las approximately uniform during 
the entire lift CmiNcqiientiy, the iarl 
atlon In the \ehs itv remains nil lu every 
mse y urtlienimre, curb of the levels 
operated b\ the fort U In u cerriiln 
* im usurp Indcjiendcm of the other so 
Hint the lift of <mi can lie begun be¬ 
fore that of the other has come to an 
end thus mnklug it possible to avoid 
tin dead centi r The taking up of the 
foot power of rcaition is effected no 
longer through tin wtight of the oper¬ 
ator or to menu* of tho^pull of the 
driving rod hut b> mi ans of a broad 
}>a<k support which is connected with 
(hi Hcut, ami by means of thin with 
tin framtwnric wbhh makes Jt possible 
to exert a two-fold foot power, thus 
multiple 111 * the weight of the rider In 
this wnmur it Is possible to overcome 
high degrees of resistance which mai¬ 
denly make their appearance by means 
of a Toot pressure amounting to aa 
mm h os 150 kg, whereas it Is scarcely 
possible to exert a foot pressure of 
more than 75 kg. In an ordinary bi¬ 
cycle 

A peculiar advantage of this Inven¬ 
tion consists lif 1 to avoidance of an nn- 
ooouomlc expenditure of power—It pro- 
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An Invcrtid electric Iron for 
pressing coat* 

rent* any excessive friction of the joints 
thu* preventing the early appearance 
of fatigoc iu it* driver, furthermore, it 
eliminate* the necessity of ft coopera¬ 
tion of the muscle* of the anna in order 
to help out the foot power, It also 
avoid* the lifting of the body for the 
application of the driver 1 * weight 
Other advantage* in this new ma 
chine are the almence of a cog wheel, 
of n chain, of a shaft of self revolving 
pedals, while at the Kitme time it in*- 
HeasM three translation stage* which 
I war t he ratio to each other of 
00 100 HO, which can bo put In oper¬ 
ation without any reversing Imt merely 
h> a simple shifting of the feet 

Safety and Neatness in Switch* 
board Panels 

T HE well known switchboard panel, 
With lls exposed saItches and fnses 
for controlling a liumlter of clr< nits In 
the factory Is fast going out of date In 
the first place such a switchboard is 
dnnifemnH, especially where the voltages 
exceed 220 \olts Thtn again, It Is not 
neat and Imshicssllko and as oftcu as 


branch** and fus* connection*. They 
are easier to connect up and get at, at 
any time. They cut down labor and 
material coats In Installation. They 
are always and quickly available, one 
at a time or In quantities. 

An Electric Tailor’s Goose 

T HIS device makes the process of Iron- 
Inf the shoulders of a coat ft much 
simpler one than has hwn the case In 
the past* It fnnns a convenient ap¬ 
paratus for any household It Is reully 
nothing more In Its function than on 
Inverted elefttrlc Iron, for Instead of 
pressing the Iron down on the cloth the 
cloth la rubbed down over the iron 



Street Signs in the Curbing 

HERE Is always a good deal of diffi¬ 
culty in designing a street sign of 
any description that shall have equul 
visibility hy day and by night The 
illustration herewith shows how Son 
Francisco has attacked the problem 
The sign Is built Into the curbing at the 
corners. Rina 11 holes formed Into the 
name of the street carry the name by 
day, and lights Inside the hollow curb 
tmike them equally plain hy night On a 
street whore there Is but a single traffic 
line In each direction tills ought to work 
very well, we liAve our doubts about Its 
satisfaction cm a wide street with two 
or more lines, one of which would prob¬ 
ably conceal the sign from the drivers 
in the oilier 


A Car Window Hint Wfll Not 
Drop 

BATHMH3NT of the nuisance of the 
car window which may euddwdy 
and without warning drop on the band 
or the arm of an unsuspecting passenger 
Is obtained by the device illustrated here¬ 
with, which will effectively retard the 
downward movement of the sash, thereby 
preventing damage to the sash frame, 
glass and sash lock As indicated In the 
illustration, the Inlaid springs are of 
different strengths, the heavy 4 * 1 * being 
at the top. In raising the sash the shoe 
slide* to the bottom of Its channel and 
compresses the weaker spring, allowing 
the sash to be raised with comparative 
ease, at the same time preventing all 


propeller blades, A usttbrai auction 
air in front of tbs propeller throughout 
the entire Hade la also filmed at 
In the tests a machine neighing ibDO 
pounds was rmised'TMf ground and 
held stationary in UmW for several 
minute* at a time. 4m performance of 
this blade 4s highly creditable for the 
present stag# of the helicopter art, and 
lends further emphasis, if any were 
needed, to the fad; rapidly being real* 
lied among aeronautical men, that we 
may no longer regard the mention of 
the word "helicopter" as a signal for 
smiles, laughter, and tapping of fore- 
ttends, but we may look forward with 
confidence to a day when (he machine 
that “rush straight up** will he built 



The latest nlght-snd-day street-sign cenrists ef colored holes, with lights behind them. In a Heflew curb 


not It In apt to gather dust and moisture 
which are not eondudvo to good electric 
service 

The latest development In electric 
wiring consists of standardised panels 
which preserve every desirable electrical 
and mechanical feature In design and 
construction that could be secured by 
the most exacting specification*. Be¬ 
cause of regularity In design, precision 
In manufacture and accuracy In assem¬ 
bly, they arc superior to built to-onler 
boards In many respects 

These standardised panels are of 
molded composition They look better 
and are safer than the usual panels be¬ 
cause the bus bars art off the front 
There is more room on the front for 


Primitive Method* of Mcaauring 
Distance 

O NE of the carious customs of the 
Tibetans reported by the Mount 
Everest Expedition Is the men Muring of 
distance by the number of cups of hot 
tea a num can drink within a deflnlie 
time Tills reminds one, according to a 
writer In Die Vm*cha% (Frankfort), of 
the observation made by Harry de Windt 
while traveling In Hlberin, that distant** 
were measured by "kettles"—a kettle be¬ 
ing equivalent to the length of time re¬ 
quired to bring a kettlpfal of cold wider 
to the bulling point lifter all, ttiese 
measures are not so very much cruder 
tbun the hour glass of very recent use 


rattle. In lowering the sash the shoe 
automatically slides to the top and com¬ 
presses the heavy spring, as is shewn 
In the Illustration This increased pres¬ 
sure gives sufficient friction to prevent 
the sash from falling, and at the same 
time bolds the sash firmly against the 
outer stops when the window is doted, 
preventing all rattling 

If p r efe rred, this device can be placed 
on the edge of the stop casing adjacent 
to the sash, in which case application 
Is made with the heavy spring at the 
bottom—dace the descending sash here 
drops the shoe to the lower and of Its 
channel 

HoHeoptor Progrooo 

HICAGO <> tin mt of the lateet at- 
tempt to solve the helicopter prob¬ 
lem Two brothers from the windy dry, 
Lrigwetar hy name, have developed n 
type of blade which Is rather a depar¬ 
ture, and which they betters will make 
machines of the helicopter type pmn* 
ttcftMe, 

Tests on tiie new blade have been 
Baade at Armour Institute and at Great 
Lakes Training Station The mein at¬ 
tempt made la to ttft-drive and balance 
in one unit by propellers. The propeller 
has tmm provided with a pitch deafined 
to Increase the working of the ffiower- 
movtng parts to corr es pond with the 
faster-working ones. It is hoped to tide 
way to distribute the thrust actively 
jforooghout the entire Hade, and to drt*s 
the air directly away front the prope ll er 
to a dense ring totopdw with to 


Attaint Piston* fn a Hurry 

B Y using a device developed by a New 
Yofk manufacturer It la possible to 
aline pistons and true up wrist-pins with 
perfect accuracy On the arbor of the 
device connecting rod bearings may be 
test-fitted In true alinement without the 
necessity of testing after placing to 
the cor. 




SkU view of toe plane and Hade aseearidj to toe Chicago haHeopter teats 
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Tkte Wght. wUW NMMbUnt th, Banal laaMialU, ta radically different in 
eeaitrartian and thim a M-M beaat 


8wwft<M N«w la Flashlights 

Y EAR after we have been 

touted to using flashlights of the coo- 
wtttkMiil sort, ttutowlng ft beam of, nay, 
BO feet, perhaps 100, If we consider the 
dim UhimteriMfc ftt that distance It 
has wrtttuttty an American manu¬ 
facturer. however, to work oat a new 
flashlight which throws a "bright beam 
upwards of 800 test, and which* for out¬ 
door work at least, puts the flashlight 
on In entirely new footing. 

Tbs secret of this sudden Jump from 
BO feet to over 800 (feet is all In the mat 
ter of tha filament and the parabolic re¬ 
flector Ip the past, flashlight designers 
have employed crude reflectors, poorly 
silvered, and ordinary miniature bulbs, 
with no attempt whatsoever at focusing 
the rays. Heavy knees have been em 
ployed, but these have been such crude 
molded affairs that they aided bat little 
In concen tr ating the beam. 

The present flashlight, which Is shown 
tn thg above Illustration, has no lens of 
anywit; In fact, a plain piece of glass 
is used in front Of the bulb. However, 
n apodal bulb Is employed, In which the 
fllaxtMiit la highly concentrated, while 
the parabolic reflector has been care¬ 
fully designed and slivered. A ring at 
the other sod of the flashlight controls 
the focustag of the beam of light As 
this ring Is tanned, s sleeve moves for¬ 
ward or backward In the flashlight cas¬ 
ing and Shifts the position of the bulb 
no that Its filament comes to the proper 
focal point Thus the beam of tight can 
be spread oat for Illuminating large, 
nearby anna, or narrowed down to a 
pencil Ufce ray for covering small areas 
at the maximum distance. Three ceils 
of dry battery are employed, the current 
being controlled by a simple switch. Two 
extra bulbs an always at hand tn the 
compartment at the rear of the flash¬ 
light 

Sffeota* CdnThat Are Different 
|_f KftttTOrORB «ur best sekdlom 
ll calls have come from Burope. We 
moat hasten to explain that selenium 
cells %ra devices which change their 
riectrioal conductivity according to the 
amount of Ught frtUftng on them, and 
this characteristic has caused their em¬ 
ployment for all kinds of aervfce, such 



is turning on lights and controlling rtr 
cults when daylight gives way to night, 
enabling the blind to read by mean* of 
sounds, and so on But this account 1ms 
to do solely with the cells tliemiwlves. 

To Huesell Hart of Bo*Angeles, Calif, 
goes the credit for having develoiwd 
what appear* to be an Improved tjpo 
of selenium coll This cell U made by 
fusing platinum upon a sheet of glass 
and engraving the electrode* with u suit¬ 
able tool The selenium Is then applied 
in an extremely tliln layer and crystal¬ 
lised by Jdr Hart's own process on which 
he has patents pending. The porcelain 
cup, shown In the Illustration, Is filled 
with calcium chloride and seeled over 
the selenium. This feature makes the 


beard* there is space for half a dose* 
telephone numbers. Any curd may be 
Immediately Inserted nr removed a* de¬ 
sired The periphery consist* of ceUu 
kdd, amber tinted. The whole, suspended 
on a wire support, revolves at the touch 
of the finger The device t lumps to the 
telephone stand 

Replacing the Wire That Cats the 
Batter 

S ^OMKTHINti dlstlneilj new and revo¬ 
lutionary has just made its uppear- 
ance In the butter business, and tlmt 1h 
an automatic butter cutter Heretofore, 
even with all our vaunted mechanical 
Ingenuity, we have cut print butter by 
means of wires, operated by men, while 
the butter wus forced out of u forming 
machine In u steady square rod Thin 
crude manual method, aside from being 
slow, required considerable help and, be¬ 
cause of Its lack of accuracy, required 
a good margin of overweight which 
mounted Into appreciable figures In 
every working day 

How comes I C. Popper, whose various 
alcohol-burning devices have been de¬ 
scribed In these columns from time to 
time, with tlie automatic butter cutter 
already referred to This nimbi no Is 
simplicity Itself, and fastens on to any 
of the usual forming machines. As the 
butter is forced out of the former in a 
square rod. It strikes tlie cutting blades 
of the cutter wheel it pushes the 
wheel around, only to luive the follow- 


Two of the new type of selenium cell* in which u porcelain cup, filled with 
caldam chloride, serves to exclude moisture 


cell free from any variation In Its oper 
at loo due to atmospheric renditions, A 
strip of tinfoil U pasted over each elec¬ 
trode to protect the platinum foil wlien 
making contact. 

The regular selenium cell has an ac¬ 
tive surface % x 14 Inch In direct ran 
light the maximum voltage Ik 22% volts 
wlwn the external circuit has less Ihan 
500 ohms resistance, and If over 500 
ohms then 40 volts may be used with 
safety The full sunlight resistance vh 
rles from 10,000 to &M)00 ohms, and the 
dark values are 1,000,000 to 2000,000 
ohms. 

Cannot BoU Over 

T HE peculiar construction of this 
cooking vessel make* It impossible 
for it to boll over or bom the content*. 
The bottom has ft steel jacket which 
holds the heat long after the gas is 
turned out When cooking food come* 
to the boiling point, water ulll run 
up through tbs perforations, but Itntk 
through the center hole which Is In real¬ 
ity a float 

Revolving Directory fer the 
’Phone User * 

A GONVBNTKNT, ready reference di¬ 
rectory for th, telcphon, mwr I. 
Mmrith ItltudrAtsd. It audit* of u 
con. of wood, with all* at in terrain, 
into each of wbteb a folded cardboard 
aa? tebuttga. Oft oaeb of tbeae card 


las blade come squarely down on It and 
cut a piece of butter of the requisite 
rise, Still pushing along, another hlude 
Is brought down, cutting off another 
piece of butter, and so on The blades 
are so hinged and connected to rollers 
working over an eccentric cam that they 
come down with a straight cutting move¬ 
ment, yet turn up out of the way ut the 
desired moment so as not to deform the 
cut butter An electric heater at the 



A revolving director which, bring 
mounted upon a wire support. In¬ 
stantly gives access to its contents 

top of the machine heats the blades as 
they pass by The name ran he stamped 
on the prints at the same time, all In 
one automatk operation 
With bond cutters, the best day's run 
In one plant 1* reimrlod as 27,500 pounds, 
utdng three men and one girl to u ma¬ 
chine With the Popt>*r machine, one 
plant has uveruged 200 pounds per min¬ 
ute, or 000,000 pounds per working day, 
using only two men Furthermore, aside 
from the economy effected, the Popper 
method Is sanitary because hands do not 
come In contact with tha butter There 
la uuthing to lx* thrown back Into the 
former, since each cut Is accurate There 
la n saving In moisture and weight, each 
print Is act untie tn weight as the weight 
cun be controlled while the machine Is 
In nperuthm No extra power Is re¬ 
quired, uk the butter leaving the former 
Iu tlie imwer, nnd the taster tlie butter 
1* fed the faster the prints ure cat 

Dirigible Stresses 

N O simple but comprehensive method 
of calculating tlie principal stresses 
In the envelop# of u turn rigid airship 
has hlthirtu liccn desi ribed nnd pub¬ 
lished in the 1*ngllsli language Report 
No 115 of llio National Ad\lsory <Vhih 
mlttee for Aeronautic* dm ribes the 
theory of the calculations and the 
methods which are In use In the Bureau 
of Aeronautics, United States Navy 
The principal stresses are due tn the gas 
pressure and the unequul distribution of 
Height and buowmey, and the concen¬ 
trated loads from the car suspenston 
cables. 

Tlie second part of the report denis 
with the variation* of tension* In the 
cur suspension cables of any type of air¬ 
ship, with special reference to th© rigid 
type, due to the propeller thrust or the 
Inclination of the airship longitudinally 
A copv of the reimrt may lie obtained 
upon request from the National Advisory 
Committee for Aeronautics, Washington, 
V C. 



This wheel e qu ipp e d with Modem, Is the automatic butter cutter which speeds 
up the werk ef cutting print butter and eliminates considerable labor 
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The Heavens in February, 1922 

Distances and Real Brightnesses of the More Familiar Individual StttS 

By Prof. Henry Norrii Russell, PH.D, 


A 8 we look Into the heavens on a cloudless night, 
the star* seem to he scattered over a gigantic 
vault, Hnrt we ha\o no wu> of telling which U the 
nearer We therefore instinctively think of them as 
though the> were nil oqually far off, and speak of two 
stun* an * nenr one another” when they seem close to* 
gvtlier tn the sky It is by no means an wmy matter 
to pass from this snperfldal appearance to n knowledge 
of the real distribution of the stars In siuce, und to 
tell whhh ure actually our nearer neighbor* and which 
are remote Vet the question la so often put, regarding 
the dlntunces of specific ones among the brighter stars, 
that we may well spend a few moments In considering 
the answer 

We have several wn>* of measuring stellar distances. 

Tlie most direct is based <m Just the same principle us 
that used In the range-finder* which art* einplu>«l with 
all modern artillery — except that Instead of utilising 
the small parallax or change In direction of the dis¬ 
tant object as socn from the two ends of an Instrument 
a few feet long, we make our "bnae" stretch across the 
earth's orbit some ino million miles, 

Hn accurate arc* modem photographic observations, 
that if a star la a million times as far 
away ns the sun h single set of a dozen 
plates or so will suffice to measure the 
dtstunce with an error averaging much 
less than 10 per cent Out If the stur Is 
further uwa> thnn this, the angle of con¬ 
vergence of the lines drawn from nppo 
site ends of the earth s orbit to the star 
liecoines so small thut even the minute 
uncertainties of observation Involved in 
this method become Important. Up to a 
dlstiimv of fffty light years (about three 
rallU<«) times the distance of the sun) the 
direct method U still fairly trustworthy, 
especially if we cun uae the average de¬ 
terminations of several good observers, 
but Iwyond u hundred light yeurs It Is of 
little value The observations, to be sure, 

Inform us thut the star Is undoubtedly 
very remote, but do not enable us to say 
Just how remote 

Oar Immediate Neighbors 
The brightest stars Imve nuturully been 
the objects of special attention, and we 
have now good remsm to believe that of 
the 22 stars which are commonly reck¬ 
oned hh of tlie Aral mngnltude, just about 
half are within A hundred light years. 

Mating these In tin* order of distance we 
must begin with the brilliant southern 
star Alpha Centaur! which ns everyone 
knows, Is nearer than any other In the 
heavens. Its distance, 4.8 light-years, is 
known within two jwr cent And from 
this It follows that, of the two stars K%Uomk*k f*.« 
which compose the system, the brighter 14 

Is almost equal to the sun in luminosity, 
and tlie fainter one only one-quarter as 
bright The faint und remote attendant 
discovered by Innes two degrees away 
gives out less than one ten thousandth of the sun's 
light, and appears to be nearer extinction than any 
other body which we can see shining 
Next In order comes Sirius, at a distance of 8.7 
llght^’anrs—also known within two per cent or better— 
nml a real brightness 28 time* as great as the sun's. 

Only two other stars (both invisible to the naked eye) 
besides Alpha Ccntnnri are known to be nearer than 
this. Third on the list la the other dng star, Procyou, 
distant 11 light years, and six times as bright ns the 
aim, and fourth Is Altaic, at a distance of 15 or 16 
light years and giving out nine times the sun s light 
These two distances, though not quite so accurately 
known ns the first two, are probably to be trusted to 
within five or len i»er cent ^ 

After tills we come to the southern star PomalhauL 
This has not been so carefully observed as the others, 
and Its calculated distance of 28 light-years may be 
fifteen per cent In error or iMstslbly more The percent¬ 
age error of the calculated brightness, 14 times that 
of the sun, is twice as great There Is little doubt* 
though, tlmt Fomalhsnt Is nearer us than the next 
stars on our list, Vega and Arcturna. Both have been 
well observed, and both He at a distance of thirty light- 


years or n little more but their distances are so nearly 
equal that we cannot say which la the nearer The real 
brightness of the two must also be about the some, pome 
sixty times thut of the sun la each case 
After these we must place the twin stars of Gemini, 
Pastor und Pollux, which as far as present data Indi¬ 
cate nre nt nearly the same distance, and hence must 
be fairly close neighbors In space—though their motions 
ure in different directions so that their present prox¬ 
imity wit! nut lust tong on the cowulcal scale of time. 
Guntur has been much more accurately observed and 
Its distance apfieur* to be fixed fairly well at a little 
over forty light-years making Its two components re¬ 
spectively ten and twenty times as bright us the sun 
For Pollux the olwervatlons are scantier, and the esti¬ 
mated distance of 85 light-}ear* and 80 times the sun's 
brightness may he considerably in error 
The next star In order Is Oaftella Its distance of 
54 light years Is fixed very accurately by another 
method. HpeUrononplc observations revealed many 
years ago that it wuh u very close double, and Michel- 
stm’s Interferometer hits made It posalble to measure 
the apparent separation of the components, though no 
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telescope yet built tan reveal them directly to the eye 
The spectroscopic data tell us the distance between 
the components In miles, and we calk then work out the 
distance of the system from us* The combined Ught of 
the two Is 200 times that of the son, so that each com¬ 
ponent surpasses any of the stars we have yet men¬ 
tioned. In this particular, however, Aldebaran Is prob¬ 
ably a close rival Its distance appears to be between 
fifty and sixty light-years, und its true brightness about 
100 times tlie sun's—but these numbers may be wrong 
by twenty per cent 

Beyond the Range ef Triangulation 

Beyond this we enter a region of Increasing uncer¬ 
tainty, so far as the direct measures go. Regains, the 
brightest star of Leo, should probably follow Aldebaran 
on the list, but the direct measures of parallax at 
Yale make the distance 100 light yhare, white Adams* 
spectroscopic method, applied to a seventh magnitude 
star which is moving with tbs bright one, and is doubt¬ 
less at the same distance, five 60 light-years, if we 
take the average of 60 lighten re, we shall do aa wril 
as It is possible to do at prese n t This would make 
Regain* about 150 times as bright fis the sun. 


For the more ttstent stare we bare fortunately an¬ 
other string te our bow. Some of them In the southern 
heavens belong to the great cluster of stare. att moving 
together, which was discovered by Kapteym n down 
years ago. The actual rate of morion* of the dusts? 
can be found from spectroscopic observations, and than 
the apparent proper motion of each star gives Its dis¬ 
tance. Thus It is found that, of the stare of the South¬ 
ern Ones, Beta Crude la 180 light-years distant and 
700 times as bright as the son, while Alpha Courts, 
220 Hght-yeare away, la composed of two stare, giving 
out 800 and COO times the sun's light 
The reader may be Im presse d bj the fact that our 
stare are getting brighter and brighter, as regards their 
real luminosity, as we proceed. This Is Inevitable, for 
all the stare we are talking about look to be of about 
the same brightness to the eye, and the remoter ones 
must of course greatly exceed the nearer ones In real 
brightness. This may prepare us to team that of the 
two renmter stare In Kapteyn's cluster. Beta Centaur! 
is 280 light years away and 2800 times as bright as 
the sun, and Antares 800 Ught-yeara distant and 8000 
times the nun's brightness. The distance here assigned 
to the last few stare are not likely to be 
out. on the average, more than 15 per 
cent 

For the other distant stars we cannot 
do so well Two of them are of the Orion 
t}pe of spectrum, and It la fairly safe to 
assume that their real motions In space 
are slow, so tlie most of their apparent 
motion arises from the drift of the son 
through apace Granting this, the far 
southern star Arbemsr (Alpha Hrldnnl) 
comes out 1000 tiiaes as bright as the sun 
and 120 light>ears away, white Spies la 
280 light rears distant and gives out 1000 
times tlie mm's light Betelgueae—an¬ 
other great star, though very different In 
color and spectrum, and of far larger 
diameter—has Iwen well observed and an 
estimated distance of 200 light-years prob¬ 
ably gives a fair idea of the truth, though 
this may easily be cme-thlrd greater or 
less. The corresponding brightness Is 1200 
times the sun's. , 

Last on our list come three tremendous 
stare, so far away that the direct method 
of attack la practically hopeless, and so 
bright In reality that Adams’ powerful 
spectroscopic method gets Into trouble be¬ 
cause we know no other stars of similar 
brightness to serve as standards of com¬ 
parison. For one of the three, Rlgel, 
Kapteyn has made an estimate, based on 
an exhaustive study of the whole constel¬ 
lation Orion and the neighboring region, 
which deserves confidence According to 
this, Rlgel Is almost 500 light years <Us- 
tant “bout 18,000 times brighter than 
the sun. About the other two, Alpha Gygni 
and Canopus, we know very little Both 
have practically no proper motion, and 
direct measures of parallax give vanish¬ 
ingly small values. In both cases the spectra Indicate 
very "great brightness, but It la exceedingly difficult to 
give numerical value*. The best we can say at promt 
Is that these two store are probably as far away sa 
any others on onr list except possibly Rlgel Estimat¬ 
ing the distance at 500 Ught-years, we arrive at 6000 
tiroes the sun's brightness for Alpha OygnL Canopus 
to our eyes far ex ce eds any other star except Sirius: 
and If It is 000 light-years away, Its real luminosity 
would reach tbs amastng figure of 48400 times that of 
the sun Tbme return are more guesses, yet we have 
already evidence enough that the statement that the 
average brightness of Rlgel, Alpha Oygnt end Canopus 
la 10400 times tbit of the sun, Is about as Uhely to 
underestimate as tq overs ta te the foots; 

lie Heavens 

Half of the bright sfjfr» we hire mentioned ore Vis¬ 
ible In our evening sire, and notes* (hq* a*vtifc T pf the 
eteven tie In the totftbwsSfec* <*te*a* 

Pollux ore mimeetJreerieo^ fern befe* *t«m 

tn the tooth* Mm ridfite 

Birins, white B etstg ues e and RIM ore wen ,up ]n the 
rtfastimted on **#* M) 


W ltfri 
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Our Readers’ Point of View 

The editors are not responsible for statements made ui the correspondence column. Anonymous communications cannot be considered, but the names of 

correspondents will be withheld when so desired 


Engineering in Track-Tire Building 

To the W&Uyt at Um Scttfirmo Avtuaiv: 

Ths Article under the Above title by Mr II W Slaurnm 
In yunr tteoetnber isauo Is brought to my attention, and 
I Am salted to take up roim of Mr 81au*ou** point* which 
are not in Accord with the experionoe of my company 
White he doo» not mj so In eo many words, Mr felnUMon's 
artipto telle tie by Inference that there U no general unawor 
to the q u e sti on—-What kind of tin* shall we mm on our 
trucks? Oar engineering staff heartily concurs In this. 
But there are several error* of fact and of theory in Mr 
flUnaon’a article Theae will be apparent to the tire en¬ 
gineer and to thorn who have had a *dentitle training, 
for the benefit of the layman I wish to record the follow¬ 
ing corrections 

The ft-tneh pneumatic tire ia not the normal aim for 
a 2% to S-tou track. When naed <aa it sometimes ta) on 
a 2^-tun track it 1* loaded beyond ita rated capacity and 
fail* to give adequate mileage It U never uaed ou 3 ton 
track*. The statement would be correct if written “la 
normally need on a 1% to 2% ton track." 

The idea that the Inflation preeeare of a pneumatic tire 
does not increase with increasing loads is erroneous. Tire 
deflection (flattening at tho point of rood contact) in¬ 
creases with increasing load*. This deflection causes a 
reduction in the volume of tlie air chamber, and since the 
tire boa no appreciable riistensiMHty, the air is naturally 
farther tompi w w l In hla preceding paragraph Mr Mian 
son has stated that "the hammer blows struck by the rear 
wheels as the vehicle p as ses over depression* or obstruc¬ 
tions in the road greatly Increases this (inflation) pres 
•ora.” Be then goes on to say that in the very large pueu 
mattes the pressure, or load, on each square inch of surface 
of road contact will be the same aa the Inflation pressure 
per square Inch reyordZcM of the had on tkr tire Here 
are two conflicting statements, and were the last one true, 
than a tire Inflated with water would be as effective in 
sustaining and cushioning the load aa if filled with com 
p res s ed air Also every road obstruction would flatten an 
airmailed tire to the rim A tire inflated with water would 
show no deflection or deformation beyond that posadbie In 
tho elements going to make up the tire. Im.rcaedng loads 
would have no deforming effect until u point was reached 
where the tire structure could no longer resist the stress 
and would burst. Water is Incompressible, but air is not 

Hr Slnusoo dismisses the pneumatic track tire from 
general consideration due to its relatively high first cost 
He folia to credit It with increasing the earning power of 
the truck through irwretwod speed mid radius of use. He 
does not mention the saving in upkeep from better cushion 
ing uor the reduced losses from cargo breakage nor the 
reduced fuel and oil consumption There Is os distinct a 
field for the pneumatic as for the solid Enthusiasts bu\o 
retarded the full recognition of Ita value by recommending 
It far any and every service but better judgment now 
prevails and the pneumatic truck tire ia rapidly coming 


into Its own 

“The fact that the rubber of a conventional solid tire 
has no place to which it may flow when subjected to pro* 
aura" Is not a fact It flows out into a "bulge” on the 
sides. Cushioning qualities rather than resilience are in 
cr eas ed by providing additional spaces for tho rubber flow 
Restriction of this flow increases resilience. 

"Replaceable'' used in connection with the Incompressi¬ 
bility of rubber vtdght better he termed "deformable " 

The tractive wave in a solid tiro is most destructive in 
the none of greatest rubber volume—the center of tho tire 
Therefore a cushion type of solid tire having central air 
cavities la more efficient from the standpoint of dissipating 
this wavs and eliminating Ita destructive effects than the 
side-notched tire. 

The last sentence of the eleventh paragraph would be 
more Aden HAnally accurate if 'stress** were uaed instead 
of "strain." 

It seems to mo that an article of this nature leavra the 
r eader la the* wrong frame of mind, particularly if he is a 
truck owner Mr SHutaon has cataWWwd the fact that 
there are dUtacnce* in the operating charncteristicwof toe 
three general types of track tiros, and having thus ted Jte 
track owner up to asking the obvious question, doe* nothing 
toward advising bio irbteh type to use. 

New York* » P THACHtt. 


To the SHBtor of the fionwrrmc AwrawAif _ 

W 01um f * article i» JW Ttocember tem te nort 
Interesting. We fully agree with Mm o» many points , we 
would,, howoventake lame with him in quite a number of 

^tStTiS a* general answer tpt^questiom^What Kind 
of Tire fffcaft Wo tJm on Our Trtmhr Furthermore, it is 
amt MbS «ed a* decisive as the answer to many ones- 
tMS lati* Stotor Si well a* toe hnsbess world. TWa 
ans a rs i 1 mgyjtot hffMfla lb fin offhand manner. 

TSTiH* £«•**< wm*«t *»»• ** t*»*»••* 


factor in all brunohe* of Industry, including manufacturing, 
farming, transportation of freight and pswengers etc No 
single motor track could 1 m i xiiertsri to fulfill the duties of 
all of the many uml vurhri ty ih*m of service in which motor 
trausportatiou 1 h used Who w 111 deny that there is a gen 
oral answer to tin question How Shall >Vo Transport Our 
Merchandise^' Ilowmi r it is only u mutter of good busl 
imws for the motor track user to make a careful study of 
all Conditions and factors altering into hi* transportation 
of products or merchandise before deciding on the exact 
type of truck to be used 

This litis Led to tlie division of motor tracks under many 
general hands, such ns trucks for drill cry, light trucking 
heavy trui king, inter* Itj hauling, pmmuugcr bus serviee, 
etc There is a general tvp* nf truck for any service but 
ft Is not « matter of gwid bariums to purchase a truck for 
any specific sen tee without making a careful study of 
conditions and design of truck best to the service 

In question 

The Mnme sort of thing is true of tires. There is a gen 
oral typo of tiro for eury service, but conditions must bo 
nnalyxed before a satisfactory decision may be made us to 
the must practical and economical tire 

We feel that tho authors comparison of solid and pnen 
matte tires is not fair In tlie first place, a truck owes Its 
right to existence to tlie fact that it is a transporter of 
merrhaudliir The pro tat or sut lug a truck may show de 
iwnds on the amount of nierchundine liaulod and tlie dU 
tanco it is carried The former, a moat important fuctor 
lms been entirety neglected Heat accounting methods tuko 
this into consideration Tilts refute* the statununt that 
one of the principal objections to tin line of pneumatic 
tires on moderate rise trucks Is tbs cost." 

Almost anyone wilt grant the cost of pneumatic tire* on 
light drill cry trucks is not excosshn. If It were, they 
mould not be an generally used Let us com pure the tire 
coat of a light truck and moderate rise truck In the fol 
lowing manner 

Truck No 1 hauls % ton load and is equipped with 
34 x C tires. Truck No 2 hauls J ton load and is equipped 
with 40 x 8 rear and 36 x 0 front tires. Figuring on pres¬ 
ent list price**, on a lOOOti-ndfo hands, tubes included and 
0 per cent mar tax added the tire cost per ton mile for 
truck No, l Is $0 03544 for truck No 2 it Is $002675. 
Tlie tire coat of the smaller track ia 82 per cent greater 

This is almost h thnorctkal case, as but very few truck* 
carry constant pay loads, but It illustrates our point. Much 
experience hiut shown ihnt 10,000 mllns or more may 
usually be expected from pneumatic truck tires which are 
properly used 

Let u* now consider the paragraph "Thus the principal 
advantages of the solid tire ore—longer Life than the 
pimumutlc, its reliability ns far as freedom from blow 
outs or puncture* ia concerned It* low Initial coat * 
The first too points, exrcpt puncture*, which are not very 
common to truck tires, are m bully dependent on the proper 
core of the pneumatic tire We grant that they nowl to 
be closely watched, so do grease cups, oil gages and gastn 
line tank*, If trouble is to be avoided. The lower initial 
coat mean* little Tin question la, what Is the final coat, 
radius of truck service maintenance and upkeep am! rate 
of performing a gLmi amount of work Many other things 
roust also bo considered More the conclusion, os to the 
best type of tire to be used, may be reached 

Plffennt types of tires have a very grant boating on 
the efficiency ami earning rniwHiy of * track. 

Cushion tires are mnlouhtcdlv an Improvement ovtr the 
old type of solid tire but tli^y do not take the plait of 
pneumatic tire* A solid oa it is nun-com press! We ran not 
form aa efficient a cushion os gat (air), which is highly 
compressible * 

We feel that the author Is overly cntlmrinstte ou the 
subject It is too new u riivelopmont to have boon tbor 
oughly tried under all conditions. Rome vi ry serious 
fault* have already shorn n up in this type of tire one of 
which Is very abnormal and premature wear, dne to notch 
log the tire to break up tint traction wavs. The elasticity 
of the rubber permits a mmOmeut of each segment between 
the notches. This movctmnt is caused by the traction 
wave, and tokos place whlk the segment Is in contact with 
the road Rapid wear on one end and normal wear on the 
other end of the s^rmtmt results in a very nneven surface 
This condition has developed to so great an extent In *ome 
ease* that the tire* had to be removed because of excearive 
jolting ami strains transmitted to the truck 

Akron, Ohio, R- D Aesott 


cv> the Editor of the Scxcimnc AvtucAif 
la an article by H. W Slanaon, MLR, entitled "Engi 
leering in Truck Tire Building," appearing In tho Decern 
wr Issue of the Scnwrmo Amwcax, certain statements 
ire made in the fourth paragraph, aa follows 
“If we ewudder the larger rises of track pneumatics-- 
boss which must carry inflation pre ss u re* of 140 pound* 


per oquiire inrli w< find nti nip resting situation Regard 
lew of tlie load on tho tin the pressure for iath square 
inch of rand surfnn eontiut will Ik HO pounds a pressure 
which may well wrve to rut soft asphalt surface*." 

This la u fin tun of pneumatic truck tire opera¬ 
tion overlooked by many county authorities and highway 
commissioners In their skirt righted uttiiupl* to limit truck 
load* to au lliifltehnt mid absurd maximum Buell 
highway euginctre would not b* hmpted to permit the use 
of pool i inn tic-tired trucks in pnfi nonet to rltosc of solid 
or cushion tin. if they realised thut the pressure js'r square 
inch of road contact of tlie pncumHtb tirol tnn k is tho 
same, regardless of the load tarried and is bused tntiraly 
on tho necessary inflation pressure 

Nos I ana not a mechanical engineer yit the foregoing 
stuUuiuits seem so obviously erroneous that presumptuous 
tm It may nppeur, 1 can not resist tlie temptutiou of ud\nrt- 
Ing to them 

llie presNiiro on tho roadbed depends upon two factor*— 
assuming thut the rand la perfectly smooth—to wit the 
eomhimwl wtight of the truck and Ita loud and the area 
of the tin surface in contact with the mad bod 

That ia. tho pressure per square Inch on the roadbed 
unde* directly with the loiul and itiicrsely with the area 
of the tire surf act ill contact with tlie roadbod 

Tin Inflation pressure of the tire Is merely an internal 
stress and can not affect tho pressure on the road except¬ 
ing only to the extent that said Inflation pressure is a 
factor in determining the urea of tire surface which, under 
the force of tho loaded track, com** in contact with the 
roadbed 

Wire It otherwise or ns set forth by Mr Blanton then 
n pneumatic tire with un inflation pressure of 140 pounds 
would, if rtmmed from the track and simply laid on the 
road, exert u pressure of 140 pounds on null s»|tiare Inch 
of surface contact with the roadbed Edwamd Maao 
Tro*i>cct, Ohio 

The Breakage of Gage^Glasaes 

To the Editor of the Scienthic AuraxiA* 

In your first Issue of tho new monthly nn inquiry was 
made a* to why both r-wnter guge gltusut break nfter com 
ing In contact with metal cither in Henning or otherwiiw 
I’his la a matter tliut came to my attention several year* 
ago when I owned urn of thn »arlv steam Automobile* A 
pressure of 1NKI to 2S0 rtouiids to the miuurt inch was 
carried nnd only the best quality of glume* could he relied 
upon It was well known to Home of us in those days that 
one of thorn gliiHHea could not Is* i leaned by u *wid> on a 
metal rod without causing breakage either at the time or 
booh after Breakage would Heem to oecur spun tail couriy 
whether or not the glass was mounted in Its fitting*. I 
harried from a source I have now forgotten that the cause 
of tin bnukjigt aim flic destruction (by a slight scratch 
from tho medal rod) of the surface tension of the tub*. 
This umy or may not natlsfy >onr applicant for informa¬ 
tion hut it sc ms n * son aide that stresses might he set up 
in the glow* w bile cooling On as Euw Prior, Jr. 

Hartford Ooun 

About the Dtnomur 

Tt» the Editor of Urn tituevnrio AurutcAS 

I have just been rending the copy of 8cIEVHnr AmkRI- 
c u for Vugust 27th lfCI and came urroaa u serious 
Kcientifli error in a short article on page 151 signed by 
l M Lewis tlisruitHing tho dinosaur fisitprfute in tbs 
Connecticut Vtdley 

Ills last paragraph state* "From the pncUlion of the 
tracks on tlie rock and the skeleton discovered adentiato 
brimvc that dinosaurs were two-legged and not four-legged 
animals, etc. 

This is entirely erroneous and should be corrected. AR 
vertebrate paleontologists and most geologists are familiar 
with akeletons of dlnoHaure which invariably show small 
fore legs and long powerful ldml lags. Tlie genu* Auchi 
MHurus is one of tlioae which inhabited the Connecticut 
Valley and a skeleton of it ha* been found with four legs. 
Those dinosaurs usually walked bipedal, but camo to rest 
on nil four* when tho printa of tlie smalt fore feet are 
dearly allowu ussoriuteri with the much larger hind prints. 
For further evidence I refer you to I*rof F W Loomis 
of Amis ret College, where a flue collection of footprint* 
is on nxhiblt Prof R. 8 Lull of Vale T'nlverrity, Prof 
Talbot, of Mt Holyoke, Prof II 8 tbrbornc, of American 
Museum nf Natural History in New York, and. In fact, 
any department of geology In the larger colleges and uni 
vcrelties. It ia too bad that such misstatements slip out, 
uml 1 appreciate that In a paper which hnndles tut dlvend 
fled snbjecta as yours it la not always posrible to have all 
the articles chocked over by a technically trained man 

WHTHROF P Haters 
TTotri Santa Rita, Tucson, Aria. 
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Recently Patented Inventions 

Brief Descriptions of Recently Patented. Mechanical and Electrical Devices, Tools, farm Implements, Eta 


Pertaining to Apparel 


SUSPENDED TROUSERS PROTECT¬ 
OR.—R L Hjcuabmon, 282 Mecca Bt, 
Brooklyn, N Y The invention non par¬ 
ticularly rein tea to waterproof protactora 
adapted for use In stormy weather to pro¬ 
tect the troiuw r leg* from rain whlek drlpe 
from the bottom edge of a coat. A farther 
object ia to provide a protector made of 
yielding material together with a mupetiskm 
means for holding the same in proper )>oal 
tion, whereby the protector will looaelj fit 
about the leg without canning prawn re. The 
device occupies but little spore and may be 
readily oorrlnd wlwn not in use 

ADJl STABLE HAT LINING — V 
Gatmxo and L. Van Hufjjc, p/o Pullwrtlc 
Oo^ 802 Rth Avfi., New York, N Y The 
object of the invention la to provide an ad 
jnetable lining for women's hats arranged to 
penult, first, to fit the lining to any due 
hat* and then fit the hat by means of the 
lining to any afar limul Another object ia 
to provide a lining not liable to leave any 
marks on the user’s forehead even should the 
bat fit closely or tightly on the head. A 
further object is to she a smooth, neat finish 
to the hat. 

SOFT COLLAR.—J W Fwohbe, 1*1 
Schermerborn St, Brooklyn, N Y This in 
▼ration relate* to wearing apparel and Its 
object is to provide a soft turn-down collar 
arranged to maintain the front of the collar 
in proper shape without danger of wilting 
or curling up, thus enhancing the appear¬ 
ance of the collar Another object Is to per¬ 
mit of reudily placing the stiffening mean* 
in position on the collar or removing the 
same for convenient laundering of the collar 

INFANT’S GARMENT — Saiaix \V 
LaI no, Shreveport, Liu Tlw object of the 
Invention Is to provide an infants garment 
combining a baby waist* an abdominal binder 
and sleeping stockings, and nrrangnd to per¬ 
mit of quickly and conveniently placing the 
garment in position on the Infant to keep 
the infant warm and protect It against drafts 
of air, especially at the abdominal region 
Another object la to provide means for con 
veidently attaching a diaper to the garment. 


Chemical Processes 


METHOD OF AND API*\RATl S FOR 
TREATING AND HANDLING SULFUR. 
—F J llu.tr e/o J K. Jones, Welsh, La. 
One of the principal objects of this lavra 
tion i* to provide for the treatment and 
handling of sulfur in the molten condition 
in which it la delivered from the well, and 
to reader it susceptible of Immediate trans¬ 
portation and use. Tho apparatus consists 
of n steam jacketed caring, one end of which 
la dosed, the other open, a conduit for the 
molten sulfur* and means for breaking up 
the molten sulfur into small particle* and 
spraying the particles willi water tn grand 
late the sulfur (Hee Fig t, p ItW 1 

^ Elect rical Devices 

ELECTRIC SIGN— j r*. Loxu Rood 
land Wash The Invention relate* to signs 
of the so-called flashing typo An objoct is 
to provide an electric sign which will permit 
the change from ouo design to another on 
the light-board without darkening the light- 
board Another object is to provide a pat¬ 
tern sheet having perforations adapted to 
effect the completion of circuits through the 
lamps, the sheet being provided with master 
perforations which are adapted to complete 
the path for the light circuit, operate a 
dutch and throw a switch. 

ELECTRIC DRIVE FOR VEHICLES. 
—F Rnwm, 100 E. 18tli St. New York, 
N I Among the objects of the invention 
is to provide means whereby the power 
necessary to drivo vehicles of any given 
weight la romdderably reduced. Another 
object Is to provide a simple and easily 
o p afl dd w control system whereby excess 
peWcr generated In the power system la 
stored for future use* and whereby a bat¬ 
tery used in conjunction with the power 
system con be cbnnged at will by the maaip- 
ulatfoo of a single switch element. 

DISPLAY SIGN —C F Bowrong* 


Boa 4fig* North Platte* Neb, The invention 
relates more particularly to the Illuminating 
■pesos for display signs. An object is to 
provide a sign haring m ea n s whereby the 
number of electric lights necessary to illumi¬ 
nate the sign ia reduced to a minimum, the 
lights being so located that the entire mat¬ 
ter to be displayed Is uniformly end bril¬ 
liantly Mlnmtaated The sign is of idmple 
construction, neat in appearance ami cheep 
to manufacture 

_Of Interes t to F armers_ 

ROAD DRAG — J A. Cutwdce end J A 
Wood, Md*oud, Okla. The object of this 
invention is to provide a device of the char¬ 
acter specified of idmple and inexpensive 
construction for grading and rounding up 
roadways, where!a a scraper plutc Js pro 
vided haring means at its ends for connec¬ 
tion with draft animals to travel before and 
behind the plate, said plate having means 
for permitting ritiwr or both end* to he 
lifted. 

TRACTOR PLATFORM—W J Bm- 
MABD, Box 154, New Iberia* La. The in 
volition has for its object to provide a de¬ 
vice of the character specified adapted fur 
connection with the Jfordson type of tractors, 
for providing a aupjtorttng platform on which 
the operator may at ami when be desire*, the 
said platform forming also a connection be¬ 
tween the article being drawn and the 
tractor 

BULL HOLDING INSTRUMENT —O 
E. Hatch, Box 48ft, Davenport, Iowa. 
Among the objects of the invention is to 
provide an in at rumen t which is adapted to 
be poritionod In the nostrils of the boll, 
grip thus cartilage between the nostrils and 


teacher may write on the lower portion «# 
the hoard without iDooBvanieact, The board 
may be elevated so that the writing may kb 
vie wed by the students* and may be held fo 
adjusted position. (Bee Fig. 2* p, 180*) 
HAIR WAVE.—A. SoKABim* 2880 Broad- 
war* New York, N Y Among tbs objects 


wave* or rather a pair of reacting hair 
wares, which will Import that conformation 
known a* the Marcel wave. A further ob¬ 
ject ii to provide a device which is simple 
and practical in oonetmetion and operation, 
eo that women may use the waver at Item* 
without the assists nee of a professional hatr- 


RHVOLVING HEEL,—T Hand* ft West 
Pine St* Orlando, Fla. The object of the 
invention is to provide a mounting for re¬ 
volving heels which can be applied to shoes 
without requiring tbs ordinary leather heel, 
which ia capable of application by one In¬ 
experienced as a cobbler The device may 
be readily changed from one shoe to another* 
aa well ae permitting the renewal of the 
cushion or tread portion of the host 

SQUEEGEE.—J F Nelson, 10 Prentice 
AvCm Greenfield* Mam. On* of th* principal 
objects U to provide a squeegee which la con¬ 
structed with a flexible elastic strip of rect¬ 
angular formation so as to expose sU the 
working edges thereof for use, irrespective of 
the working space in which It la to be used. 
Another feature resides in the provision of 
a novel means for associating the resilient 
strip with It* handle, to materially Increase 
its strength ami durability 

TOBACCO PIPE—H. GaaosoZf, 400 Ful¬ 
ton St* Union Hill, N J The invention 


fined to the broad essentials of the patent described and , m seme instances, 
illustrated. The name and address of the mentor are green m every tn~ 
stance , to facilitate direct correspondence . Copies of the patent specifica¬ 
tion mill be fumuhed upon receipt of ?5 cents each. In a word, this is to 
be a meeting place for the man r»tth an idea and the business man in search 
of an idea 


hold the bull during the puncturing of the 
cartilage for the reception of a ring A 
farther object Is to provide an instrument 
which is *o shaped a* to form a guide for 
the immmgfl of a trocar to puncture the 
cartilage. 

BALE FORK.—H A. Watwman, Lib¬ 
eral, Mo. The invention has for its object 
to provide a fork espooiaUy adapted for 
handling bales of hay, wherein a supporting 
bar la provided, ha\lng mean* for support < 
lng and permitting the same to be trans¬ 
ported, togother with a series of impaling 
hooks for engaging the bales, the hook* being 
au connected to the bar that they may be 
simultaneously held in operative position, or 
tripped to release the bale*. 

COTTON PICKING APPARATUS — 
A I) Amu, address Alvin Mueller Cotton 
Picker Co. 321 llicka Bhhfo San Antonio, 
Texas The purpose of thla Invention is to 
provide an apparatus for picking cotton from 
the plants in the field, in which o pair of 
picking members are so constructed, sup¬ 
ported ami operated ns to effect a complete 
removal of the cotton from the plant without 
collecting any matter foreign to the cotton 
and without Injury to the plants. The de¬ 
vice la profiled with a wheel-supported 
chassis and adjustable picking member*. 

_Of Gene ral In t er—* _ 

BLACKBOARD*!^ B. Nut and R. R. 
Bono*. Fannottsbnrg Pa. An important ob¬ 
ject of the Invention is to provide a block 
board especially adapted for us* in schools, 
the device bring provided with means where¬ 
by the board may bo raised or lowered to 
meet th* varying conditions encountered dur¬ 
ing use. For Instance, ao that, a child or 


relates to a pipe which ia arranged to pre¬ 
vent banting out of tike baa* of the bowl and 
thus insuring long Ufa of tho pipe. An ob¬ 
ject Is to provide a chamber for the recep¬ 
tion of the nicotine to prevent th* same 
from passing into the pipestem and to th* 
month of tho smoker A further object ia to 
insure an even draft and a uniform homing 
of til* tobacco. 

CLAMPING DEVICE.—P A. HomtAW* 
c/o flmead Mfg. Co,, Hastings Minn. This 
Invention has particular r e f er e n ce to a deriot 
for damping material such as book* or 
papers together An object is to provide ani 
automatic damping device in which th* 
books ate constantly subjected to a prede¬ 
termined pressure between the ports of the 
damping device so that their assembled con¬ 
dition ia maintained 

HUMIDIFIER.—-F B. fltomex, 1412 
Idaho SC* Lewiston, Idaho. Among th* ob¬ 
jects of the Invention ia to provide a htunkM- 
fior which may b* used in an ordinary rigor 
box and which win import the same amount 
of moisture to oil the dgovo in th* box*i 
wherein th* motet absorbent material used 
U In direct eontact with *11 th* rigor* in 
the box. 

WATER METER BOX,—N 
Santa Rosa. Cat Tbs invention tetetad to 
« protecting box for metara. Its object is 
to provide a eonstruction which is •ttremhfr, 
Ample but strong enough fo pntsotp water 
meter against the press u re of the earth, 
when buried. Another object Is to ptevty* 
a protecting box wherrin a removable oarer 
i* provided a* a cop for tike reinfor ce d rid#*. 

FLUSH VALVE.—G. thtmmm U* 
Sfoth Am, Altoona* Fa. The purpose Of 
tkte tnveottoa fo fo provide a tom vrire 


white te outer and eflUmt 1* operatise, 
datable in service, tempi* In code tt a tiM 
and repair, natty adjusted for tfotfag pup- 
pOnfo auteteatioi and cm white wH dfo* 
tearg* « prede te r mi ned qnentity of water 
at each operation and can he varied for 
adj u stment of tho velvet- 
window .—a a wnww up Ko. rti 
Bt W„ (Mar Rated*. Iowa. The ( font Is 
to provide mean* foe oomeertng a prig of 
etiding window sorites in sate tesanec teat 
tea wdght of one sate will nognteteriense 
(ho weight of the other «M tfip te f pfotit 
the aatess to be moved to opee or rireed 
position riaraHoseouriy. A further object 
is to provide mens whereby th* lower gosh 
may he held la tftbttan ti* l> r raised Mm ? 8 , 
while the upper pate rsrseiqe In ite sorail 
rioted poriti on , 

METHOD OF MA1TOFAOX TOPNO OR¬ 
NAMENTATIONS A ND riN lfiff j AM* 
TTCLES DERIVED THEREFROM,—O. 
J Exon., address Sftgri* Hem Ac Go* 48 
W Sfttb St* New York* N. T The inven¬ 
tion relates to o method of provUftng on or¬ 
nament of on extremely fragile and Flooring 
appoeraaae* particularly adapted for associa¬ 
tion with vwrlflf apparel* osotor pl s n ss* da* 
and by means of mite ante iadividnal ris- 
meat of the ornament wDl stand out in relief 
from the adjacent portion* os well as the 
background. 

PLANT STAND.—D. F. Loupo*. 108 
W lOOd Bt* New York, N Y. Th# inven¬ 
tion aims to provide a plant stand In white 
primarily th* parte may be arranged with 
respect to each other, to provide a eoopoet 
unit capable of easy ship m e n t and dkpbte- 
thm within a minimum amount of epaes. 
A further object in to e on a tn iet the deviee 
with arms capable of being readily adjusted 
and applied, to aeeecmnodato and firmly grip 
virtually any type or afoa of r—aptarie 
white la to be supported. 

ATTACHMENT FOR PENCILS.—A. A. 
Bnoc, Pupoaky, Minn. The invention hue 
in view tho provision of an attachment 
white c onstit utes the means for assoc iat ing 
an eraser with the end of a penrit, pea or 
other writing or drawing instrument, said 
means bring designed rise to function as a 
dip for retaining the lnetrameat in a potest 
Another object is to provide in eombteatkm 
with a tubular attachment a sliding mean* 
for effecting a radial contraction or expan 
sion to grip or release the eraser, 

METH OD OF MANUFACTURING 
TUFTS AND ARTICLES DERIVED 
THHBJDFROM^—T A. Bowens, 21 Frank¬ 
lin St* Watertown* Man. Tim in van tion 
aims primarily to provide a method for white 
the fibers of atredde will be firmly fixed In 
piece. A further object Is to preside a 
navel form of binder white will effectively 
grip upon the strand* of fiber of white the 
finished ornamental device, ia the form of a 
pompon, tuft or taeari* Is composed* 

PAPER OR BILL PZLELr—Hr Hb*xa* 
and S BoanvnTi 8U Jennings St* Bronx* 
New York. The ta veatioh metre geoeraUy 
to a file of tempi* and rugged eoaetofcSoa 
adapted for portable ore. An object is to 
provide * file of cate tontentetfem that It 
may be readily made of me pise* of metal* 
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br’wM* i w*jWW»« laMjMr u vMOt 
«od «ttO? tmSui tg MuM to * pair of 
oritow* uteH ti H . tt U (to «n oh)Mt 
that th* divide for carrying sod securely ab* 
uebfujf th* magulfyiM tons* W staple In 
mstrofeda* qua inexpwirivato tatimfoctnrs. 


BOMiBOA^W, J. Ottttb Iittoolu 
Am «»t Bettis St, Jamstas, UL.N Y* 
T1fc» aim of foe toveotio* li to pcovld* a <to- 
vioo of thto Botnro which shall afford ample 
protection to foe hoof ol racing homo and 
at the MM t&M embody food WMrtni qail* 
ittos oaf Mt WM > B akin ta s . A farther ob¬ 
ject to to provide a shoe instating a channel 
mmW fkkt when flDad with a atrip of 
awtalf prafaraMjr alngtinumt wiU quickly bo* 
come rrwighsaad and wUL aford a food grip¬ 
ping ooatact of tba smfaoo to ba traveled. 

RAT TRAP.—T» Nmataiu* address 
Burnell and Paterson* Bllo, Territory of 
Hawaii* An objeet of the invention la to 
provide a device which is eaperially adapted 
lo catch rats and other rodents. A farther 
object hi tbs prov isio n of a trap in which 
no bait 1* need, bat in its place a sheet of 
transparent glass with a dark bwekgroand 
forming one aid* of the trap serves to arouse 
the ouriotity of the rat, who wiU be enticed 
to enter The trap Is very staple in con 
strootton, strong, durable, pod practical in 
I1M0. (See Fig. &) 


PORTABLE FLOATING BREAK- 
WATER OR BULKHEAD.— H. A. White, 
40 HUtott fttn Beverly, Maaa. The inven¬ 
tion relates to marine -apparatus or appli¬ 
ances. Th* prime object la to provide a 
device adapted to ba anchored in a seaway in 
such a manner that ae the seas wash there¬ 
over they will be broken ep with the result 
that to the lee of the device the sea wiU be 
quiet and calm. A further object la to pro¬ 
vide (he device with a power plant that it 
may be moved under its own power from 
place to place. 


REFRIGERATOR.—IL 0, Pomes, c/e 
Naive Spates Carp* Nashville, Tenn An 
object of the invention is to provide means 
whereby * circulation of air to induced 
through an foe or other refrigerant chamber 
and then through a cooling chamber where 
poultry* meats, eggs, fruits, vegetables, etc, 
are stored. A further object to to provide 
means fhr controlling the direction of the 
air, so aa to carry off odors and maintain 
the desired low temperature. 

BNOWPLQW ~J V Nisrijuns 218 
12th St So, Virginia, Minn, This inven¬ 
tion has for its ob j e c t to provide a device of 
the character specified adapted to be con¬ 
nected to th# front of a motor vehicle and 
to ba operated thereby, wherein mecha ni sm 
to provided for steering the plow to permit 
it to follow turns to the road without strain 
on the plow or the motive power. 

BUTTON FASTENER* — N Qv» 
mex, adflMe A Livingston, 806 Fetr- 
moot PUoe, Bronx, N Y The Invention 
relates to a detachable fastener having a 
button band provided with a shank to be 
engaged or disengaged by the fastener means 
The general object to to provide a means 
that wiU esenmfy hold the batten to fastened 
position and whereby conve n ience to pro¬ 
moted to toe attaching and detaching of the 
button 
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ftELP*ERVma STORE.—F. & Jomca, 
San Dtogo, OaL TVs toveation relates to 
stares whereto the customers watt upon 
ttwn e lv ei by picking out artiste and taking 
them to the cssMtr to complete the pur¬ 
chase. An object to to provide a store 
l whereby an inventory of stack may be read 
lly made, and toe customer may review the 
entire stack ee he passes along to one dlme- 
, tioa so that them will be uo confusion by 
meeting others, and eo arranged that ft la 
easy for the customers to serve themselves 
and easy for the stock to be replaced. 

PBOGBS6 FOR THE MANUFACTURE 
OF IRON LEATHER.—0. Rohm, Harm 
atadt, Germany Among the objects of the 
Invention to to provide a process for maim 
factoring iron leather, which consists of 
subjecting the skins to a tawing solution of 
toon salts, adding a diluted eolation of wati r 
glass to the tawing solution, and adding a I 
solution of formaldehyde to the tearing solu 
te 

BAG HANDLE HINGE. — F a Hot 
wxioht, 1706 Kater St, Philadelphia, Ta. 
An object of the Invention to to provide an 
adjustable hinge which can be attached u> 
any type of beg whereby at the will of tho 
person carrying the beg the point of support 
of the bog with respect to the hsndlo to 
rariod to shift the weight from one side to 
the other A further object resides in tho 
provision of means whereby the load of the 
bag may be so shifted that the bog to auto¬ 
matically bold away from the legs 

ATTACHING MEANS FOR SEPAItA 
BLB FASTENER ELEMENTS—A Le¬ 
vin* and L. Oftkkman 334 E. 23rd St, 
New York, N Y The Invention relates to 
means for attaching fastener elements to 
flexible supports, such as tho flaps of brief¬ 
cases, pocketbooks, music rolls, or similar 
containers. The primary object is to pro¬ 
vide a hasp which carries its own attaching 
means, which may be quickly and easily at 
tnctaed and will thus be a timo and labor 
saving device. 

EDUCATIONAL DEVICE—B. t* R. 
Moose, 4490 Arch St, Son IHngo, Cal The 
object of the invention to to pmi Ide a device 
for teaching children and others number 
processes, spelling and other facts which muy 
bo associated together, as, for instance the 
color and its name, a fact of history and its 
date, wherein the device, being In effect a 
toy, engages the play instinct while it 
teaches. 

HANDBAG—M Diamond, 74 6th Avo. 
New York, N Y The primary object of the 
invention to to so construct a handbag that 
the same will have a plurality of Individual 
compartments. It Is a still further object 
to so construct the bog that certain of the 
compartments are accessible without opening 
the bag, and that when the same to in open 
position all the compartments are readily 

accessible. 


_ Hardware a n d Toole _ 

SOCKET WRENCH.—F I Suva, Box 
208, Wslluka, Territory of Hawaii. Thin 
invention has for its object to provide a tool 
especially adapted for use with spark plugs 
wherein a series of sockets to provided any 
out of which may be brought into use, the 
wrench comprising a tubular body of poly 
goaal cross section having its ends of un 
equal cross se cti on and having movable 
sleeves of polygonal erosa-asetiou within the 
ends of the same adapted to be moved into 
and out of operative position 

LIFTING JACK.-H M Knox, Peno 
kee, Kan An object of this {mention is to 
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provide a jack which to primarily Assigned 
for quickly raising the axle of a small auto¬ 
mobile off the ground, and a jack in which 
the weight of tiie oar will operate to main- 
tala the same In elevated position after It 
hM been raised by the Jack. A further ob¬ 
ject to to provide adjusting means which 
will permit of the jack being used with axles 
of various heights. 

STRAP WRENCH —W I>rnrroftD, 1206 
Osage Are., Bartlesville, Old a. Tho Inven¬ 
tion relates to wrenches for turning pipes, 
bars, or other round objects and more par¬ 
ticularly to a wrench employing a flexible 
strap aa the gripping medium, whereby to 
prevent marring of the work bring turned 
In such wrenches rosin or Its equivaleut to 
used to IncnuuM the wthetiou of the gripping 
notion, and an object is to constitute the 
hollow handle of the wrench a container for 
the rosin, 

UPHOLSTERY NAIL.—C, W Ttoucr, 
Fairhaveu, Mass. An objert of the inven 
don to to provide a nail particularly do 
signed for upholstery or similar desses of 
work which will not cut or scar the fabric 
which it to utilised to secure. A further 
object to to proride a nail having a slightly 
resilient solid fiber head, which will obviate 
the danger of scarring the head when tho 
nail to being driven 

REEL.—a J Maxtin, 1114 Irwin St, 
Woodlawn, Pa. This invention relates to 
reels especially adapted for use with fence 
wire or the like The object to to provide 
a rod of staple and durable construction 
and extremely light weight, easy and inex¬ 
pensive to manufacture and of such compact 
construction and management as to occupy 
a minimum amount of space. 

PINCHCOCK.—W 8 Atxht, J200 High 
land Avc^ Knoxville, Tend Among the ob¬ 
jects to to protlde a device of this tyjw 
which to formed of a single piece of spring 
wire bent upou itself, und which may bo 
conveniently manipulated to control tho flow 
of liquid through a plum of tubing A fur¬ 
ther object to to provide a tnbe damp which 
win be simple and may be readily applied to 
a tube to affectively doso the same and pru 
vent leakage. 


_ Heating and lighting __ 

FUEL BURNER.—H P Foma. e/o 
Gypsy Oil Co., Tulsa, Old a. The invention 
especially relates to burners adapted for 
burning gas as a means for heating the 
water In boilers, though not restricted to 
such use. An important object is to provide 
a burner boring means for efficiently cm 
ploying gas under a low pressure, and for 
preventing back firing and eliminating much 
of the notoe Incident to tho use of burners 
of this type. 

FURNACE CASINO—N Pkwt, TO.«m 
lngtoo, lit In general the lu\cation relates 
to furnscos for beating air to be circulated 
through rooms in a building and more espe¬ 
cially to the easing for confining the air to 
hs heated, to conserve the heated air. And to 
prevent leakage or radiation from the casing 
Another object to to provide a casing non 
structod of sheet metal and asbestos or 
other insulating material made up In panels 
or sections readily bolted together 

AUTOMOBILE VALVE.- M J Ba11- 
WtvT, 82 Prospect Piece, Brooklyn, N Y 
More particularly this invention relate* to 
spring-actuated valves for use on gas pipes, 
which have lever means adapted to permit! 
dosing when the pressure of gas falls below 
u predetermined point An object is to pro- 
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ride a vatvw w hi ch wfiB automation By doss 
when the pressure of the eervioe pipe falls 
below a predetermined point. Tboa, If the 
llama should be extinguished by reason of 
low pressure, there will ba no flow of gas 
should the pressure again rise, 

COOKING RETORT —F B Donnxl- 
LAN, 106 6th St, San Francisco, OaL This 
invention relates to means for Inserting cans 
into and withdrawing them from a retort or 
cooking veasol in which the contents of the 
cans are cooked by steam of high p r essure, 
and among the objects to to provide such 
mesne which will avoid the lose of steam In 
such operations. 


M achin e s and Mec ha nical DeritM 

REVERSING MECHANISM FOR 
SHAFTS.—K R. Tellethrn, 78 16th St,, 

| Brooklyn, N Y This imentfon baa for its 
general object to provide a reversing mechan¬ 
ism adapted to be associated with drive and 
drhen sections of a shaft, such as a marina 
angina shaft, whereby to effect with facility 
either a direct drive between the shaft sec¬ 
tions or to bring Into play a m erring means 
for giving reverm movement to the driven 
shaft section (Hoe Fig 4.) 

BORING MACHINE— O A Smith, ISO 
Canal St Brattieboro. Vt An important 
object of the {mention is to provide a boring 
machine baring uo\uI means whereby the 
vertical and liortoontal drills may be rimol 
taneously fed to the work for drilling the 
hole at different angles into the work. The 
device to provided with means whereby the 
pirco«f to br operated upon am fed to and 
held In petition wlilio being drilled. 

DISPENSING DEVICE.—A E. CabL- 
son, c/o Nevis (V>n sol Ida ted Schools, Nevis. 
Minn Tlic indention is particularly adapted 
for use in connection with the dispensing 
of predetermined lengths of paper or towels. 
An object Is to conetrnct a device which 
■hall bo udapted to furnish strips of material 
from a roll it betas unnecessary to provide 
perforation* in the body of tile roll to permit 
of tearing the strip, the deuce automatically 
detaching the strip from the body of the roll. 

FEED - TABLE FOR PRINTING 
PRESS.—I BKSKOwm, 5 W Sd St, New 
York. N Y This Intention has for its ob¬ 
ject the provision of a feed table In which 
by simple and ready adjustments a wide 
variety of rises of paper can be accommo¬ 
dated on one table Tho plate is provided 
with a plurality of grooves in alinement* 
and adjustable rods which can be moved to 
positions forming a series of guides for the 
edges of any desired also of paper 

STEAM FRICTION DEVICE.—F T 
Swanson Route 2, Box 391 Hayward, CaL 
The invention has particular reference to a 
device for actuating the dutch on a cable 
drum or the like The primary object to to 
provide a form of device whereby the grip¬ 
ping effect between the cable drum and driv¬ 
ing medium therefor may be varied at will 
and tlio clutching effect graduated 

TEMPER SCREW — J ButNS, c/0 
Burns Tool Co., Okmulgee, Okls The in¬ 
dention relates generally to temper screw s 
employed in apparatus for drilling deep 
wells, Its purpose being to lengthen the 
stroke of the tool stop by step as the drilling 
operation proceeds, so that the bit will be 
certain to strike the bottom of the hole on 
each down stroke 

ROPE CONVEYER.—A lYeanNos, 161 
Rue du Courcelle, Paris. France The In¬ 
vention relates to wire rope systems with 
fixed cables employed in towing haulage and 
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tranniiorter plants comprising one or inort 
cable*. secured at the end* to anchorage anil 
resting on intermediate support* Among 
the object* is to enable the rabies to undergo 
certain longitudinal displacements in rein 
tion to their Intermediate supports, aith the 
result that the Htremc* net i hr on these sup 
port* are considerably leHwnned. 

automatic pr^hurk-operated 

VALVE FOR ENGINES OF PUMPS —M 
j Joann, Dux 474, Mdwtone, Mont. The 
invention relate* to valve mechanism for 
affecting the Inlet and exhaust of fluid pns> 
sure to and from u cylinder Vn important 
object in to provide a valve assemblage 
adapted to dlnpmiM with all connecting rods 
or the Ilk** between tlie piston and the sliiling 
valve elomente then by eliminating the leak 
age ordinarily Incidental to valves ns turn ally 
arranged (Bee Fig 5 ) 

DRILLING RIO —J J Tiiommon, 1758 
W 24th 8t Los Angeles, On) The drilling 
rig referred to In this potent ho* for It* ob¬ 
ject to provide mechanism for use in con 
nertlon with the reel-con trolling lever and 
on which said lever is mounted, to hold the 
lever in the desired position without the 
neresrity of any attention on the part of the 
operator 

OOI PLINO—W r Dbitc kkr, address 
National Mayonnaise Machine (To 2*17 
Pacific St. Brooklyn, NY An object of 
the invention is to provide a wimple inex 
pensive and durable coupling for connecting 
a stationary beater such us are particularly 
adapted for mixing mayonnaise, to a support 
ao that the stirrer, or beater may hr securely 
held In position while the receptacle coil 
tabling the muyonuulm* is caused to rotate 

FRONT ROLL STAND FOR SPIN 
NINO FRAMES—D O Leonard and A 
P Orkkr * 'o 1) (' Ijronnrd P4 Morris' 
St, Greenville S C This invention relates 
to spinning and roving frame* of cotton 
mills. A purpose is to provide a stand hav 
ing a bearing which Is udjiislablu to support 
the front feed roller in itorition to secure thu 
proper tensioning of thu yum and which is 
removably associated with the stand to per 
mit aiilMtltutimi of u new bearing when it 
become* unduly worn The mounting of the 
bearing is such as to permit of both lateral 
and vertical adjustment. 

Musical Devices_ 

PHONOGRAPH 'CABINET -J Baou 
AR, 822 W 30th Ht, Chlcugo, 111 An object 
of the Invention is to provide a phonograph 
cabinet in which records are maintained in 
compartments In the same casing In which 
the sound reproducing mechanism Is housed 
A further object is to provide a device hav 
lug compartments comprising a so rice of 
pockets for individual records, whereby each 
pocket may be marked so that the record 
may be quickly located. 

Prime Movers and Their Accessories 

ENtJlNE piston— Z A. Binuon, 
BIS No IHh SL, Boise Idaho Among tbo 
objects of the Invention Is to provide a lubri 
eating systiua fur intcniul combustion en 
gincs, and particularly a piston construe 
tion to effect o predetermined distribution of 
oil within a cylinder A pnrpmw is to pro¬ 
vide ono or more channels on ihe Inner aide 
of the piston which are formed to catch the 
oil as it Is thrown into om. aide of the cyl¬ 
inder and to deliver the same to the opposite 
Mdu thereby effecting a proper distribution 
and preventing uneven wgar. 


INTERN\L COMBUSTION ENGINE. 

—R \ I*UWH, Turon, Kan The foremost 
object of the Invention is to provide a car 
bureter so combined with the engine that 
use is mnde of compressed air created by a 
part of the piston, to convey the fuel to the 
working chambers, the carbureter including 
means whereby the stream of compressed 
air may be either partly or wholly diverted 
from the spray uosxle, to obtain variously 
proportioned mixtures. 

CARBURETED Fl EL SEPARATOR 
AND FUEL VAPORIZER.—C. F Smith, 
614 W Mulberry HL, Kokomo I ml The 
invention contemplates the use of means in 
connection with an intake and exhaust mau 
ifold whereby to receive and separate fuel 
flowing from a carbureter to the extent of 
withdrawing the heavier particles of fluid 
from the well hrokon particles Suspended in 
the air which pass on to the intake ports, 
tlie heavier particles so separated falling 
upou a surface heated by the exhaust gases 
so os to vaporise the same in order that 
they may rise into and join the flow of well 
broken fuol ' 

VALVE OPERATFNG MECHANISM — 
F B McLean, 138 Broadway, Ocean Grove, 
N J Tho invention aims more particularly 
to an apparatus serving to operate valves of 
i internal combustion engines with s view to' 
varying tlie (tower of the engine. An object 
is to provhle means for operating the motor, 
with the utmost economy where a relatively 
small amount of power Is required, but when 
neccisinry It will be possible to lncreiute the 
power to such an extent aw to develop the 
muxlraum efficiency from the motor 

AUXILI \RY AIR INTAKE FOR IN 
TERNAL COMHU8TION ENGINES—J 
Bacon, 330 W 3flth St, Los Angeles, Cal 
The Invention has reference more tmrticu 
larly to an automatically operated auxiliary 
air intake whbb is applicable to the intake 
manifolds of engines between tho charge 
forming devico und the engine It is the 
purpose of this Invention to so construct 
the dvvlco that the engine may he operated 
with an economical saving of fuel 

ENGINE TESTER.—1 Montiujo, c/o 
\\m E. Thompson 314 Ban Benito St, 
Hollister, Col The Invention relates par¬ 
ticularly to a manually manipulated device 
for use lu testing the Ignition system of 
internal combustion engines through the 
medinm of short circuiting the spark plugs. 
The object is to provide n device whlrli may 
be manipulated with convenience, which is 
wimple and practical and at the same time 
so constructed that it may he used to test 
i it glues of various types regardless of the 
number of cyltuders dr the relative position 
of the spark plugs, (fine Fig 6.) 

-- . ,, i -j.h-i.j.. ■ j, ass 

Railways and The ir Accessories 

STATION INDICATOR.—O ~M Gea- 
vatt, 322 Haywood Bldg., Asheville, N a 
An object of the Invention is to provide an 
electrically operated and controlled indicator 
udaptori to be positioned In the end or ends 
of a car, ami which will indicate to the 
passengers the stations ns they ore approach- 
lug the same, thus relieving the conductor 
or brakemsn of the necessity of calling out 
tlie stations and to prevent the misunder¬ 
standing of such colla. A further object Is 
to provide means by which all of the indi¬ 
cators In the cars of the train con be aimul 
taaeonsly operated 

RAILROAD TRACK CONSTRUC¬ 
TION,—P H. Saumon. 210 N Buttrtek 
Sl, Waukegan* Hi The general object of 


tbs invention Is to provide a railroad track 
iKMStnnttkm whlrh has means for keeping 
the two rails equidistant from each other at 
all times, A further object la to provide 
means for securing the roils to the ties, mod 
for preventing the nuts on the bolts which 
hold the sections of rails together from be¬ 
coming loosened, and to provide means which 
will require less attention tp keep the track 
construction In order 

SLACK ADJUSTER.—C F Kaulkb, 
707 Railway Exchange Bldg, Chicago, HI 
The invention rotates to slack adjuster* for 
broke*. An object is to provide sn adjuster 
for railroad ears in which means is pro¬ 
vided for automatically maintaining the 
brake shoes In the required pnrition with re 
spect to the wheels to insure tlie broke* be¬ 
ing applied uniformly to the wheels with 
minimum travel of the operating parts. A 
further object is to provide a device which 
is Hot 1 labia to get out of order easily 

GRADUATED RELEASE DEVICE 
FOR AIR BRAKES.— G A Anderson, 
Sants Rita, N M The prime object of 
this Invention is to provide a simple and 
inexpensive arrangement; whereby the brakes 
will be rulemwd In a graduated manner pro¬ 
portionate to tbe fnersum or buildiug up of 
train pipe pressure A further object is to 
provide a dev lee which may be readily ap¬ 
plied in connection with standard fluid pres 
sure broke* and will be readily accessible 
for pur|Mi*es of adjustment or repair 

TRAIN STOP—G P Horan, 12 Madi¬ 
son St, Rutland, Vt This Invention more 
particularly relates to moan* for nutomuti 
rally causing the stopping of a train If it 
attempts to pass a danger signal A farther 
object is to provide menus for opening the 
air Hue of the alr-brnke system of a train, 
so as to automatically apply the brakes and 
stop the vehicle if It attempts to pass thu 

■tool _ 

_P ertainin g to Recreation 

TOY VEHICLE,—II J Loach, addrom 
Howard P Fmich, Mount Carmel, Ill. 
Among tbe objects of the in von tion |a to 
: provide a child s vehicle, more particularly 
In the nature of on automotive vehicle, in¬ 
cluding a propelling means, gears, levers, 

: eta, and certain mechanism for varying of 
speed and rearward movement, conforming 
la general character Is tios at least to the ce- 
sentiat operating levers of an Actual auto¬ 
motive vehicle 

GAME.—F II Ammosov, 33 Boll Av*, 
Paterson, N J The invention relates to a 
game, the primary object of whfoh is to pro¬ 
vide a recreation serving to cause the par¬ 
ticipants to indulge In physical exercise, and 
at the same time quicken ing their faculties. 
The do vice consists in providing a number 
of projectiles and means serving to causa 
ths some to be thrown into the air to be 
caught by tbe players. 

SEESAW AND TOY VEHICLH.-T. B. 
Knoou and L. F Caumont, address L. F 
Caamont, 08 3d Are., Now York, N Y 
Ths Invention has for it* object the Am- 
atruction of h toy which will act as a ntide 
for transporting one or hurts children, and 
at the same time acting as an smutemset 
device. Another object la to provide « vs* 
tide with a seesaw or walking beam mem¬ 
ber arranged to propel tbs vehicle by tbs 
cbtidron while riding. Ths devise is so 
oonatiructod that it may be rsodtiy folded 
Into a small apses wbsn not in nas. Tbe 
devise is Illustrated in ssfitio fial elevation in 
fflg.7. 


_ Pertaining to Vehic les_ 

WAGON BODY — J Speed, 123 0th St, 
Long Island City* N Y Tbe Invention re¬ 
lates particularly to such bodies as are de¬ 
signed for use in connection with motor 
tracks for heavy load service and reliable 
operation Among ths objects la to provide 
a floor structure for h truck or wagon body 
having peculiarly strong, reliable and effi¬ 
cient stake supporting means. Another ob¬ 
ject Is to improve tbs oonatruatlon of wagon 
bodies with respect to the combined floor 
sills end stoke supports. 

AXLE-MOUNTING —N J OoNDOLT, 
GM9 Constance St, New Orleans, La. Tho 
invention more particularly relates to a 
spring-supported wheel, the object being to 
provide a quick-acting and constantly effec¬ 
tive means Id connection with wheels, where¬ 
by to tako up inequalities in tits roadway 
surface for which tbe ordinary body springs 
are more or lest Ineffective. A further ob¬ 
ject is ths provision of means which will 
assist In absorbing the rebound as well as 
promote greater Ufa due to decreased wear 
of the parts. 

WHEEL LOOK.—D J Ramook. 003 
Mission Ht Han Francisco, Calif The 
principal object of tlie invention Is to pro- 
ride a chock or the like capable of being 
locked to an automobile wheel to prevent 
tiwft and which ia locked to the wheel in 
such a manner that it can not he manually 
or otherwise turned around or twisted upon 
the wheel Another objoet is to render the 
device adjustable so that It may be used on 
sny rise wheel. The device is light and neat 
In appearance and easy to manipulate 

PNEUMATIC TIRE.—C F A GRAY, 
48 Richmond Hqnsre, Montreal, Canada 
The invention has particular reference to 
that type of pneumatic tire cover or shoe 
wherein an inner carcass or casing is located 
between the air container and the outer 
casing, and in which tbe outer casing is 
relieved of the greater of the internal strain 
exerted by the Inner tube when inflated 
Among the objects is to proride a tire cover 
oa shoo possessing two separate car ca sses 
and on interposed resilient cushion to sus¬ 
tain the inflating force of ths Inner tube 

REINFORCING PLATE FOR AUTO¬ 
MOBILE BUMPERS -H Bernstein, 303 
a 88th St, New York, N Y An object 
of ths in von tion la to provide a simple and 
strong device adapted for use with automn 
bile bumpers for tbe purpose of eliminating 
the tendency of bumpers to break along 
those portions which are adapted to be 
attached to the body or frame of the auto¬ 
mobile. Another object la to provide a re¬ 
inforcing plate to permit the required 
strwogth, ftt tbs asm time permitting & 
resdy adjustment of, tbe bumper 

AUTOMOBILE DOOR LATCH/—D, B. 
Lauxon, 404ft No. Le Claire, Chicago, HL 
Tbe Invention has special refe ren ce to a door 
latch for automobile*, ths principal object 
being to do away with the side motion in 
pushing the latetr to open ft, thus permitting 
the- opening of tbe door with one motion 
from tbs obtride or the iaatde of to* ear. 
Tbs invention further ton templates a coo- 
straetion. which obvi ate s ths protrud ing 
bandl* which second totes two distinct mo¬ 
tions HTths opening of toe door. 
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d ww fr fttfftri** to rn o p erti tar 
ohjartf <i H» p rrt d sio d of a stser- 
totfMhf wa'ttii In aoih«dtofi by means 
offi*x£bto llnep ofia^i station 

rithte te^ to* ****** W* straffing 


VEHICLE AXIHUA. Mcmmc, 
•460 ftfiifc ft* Otktohd. Oat This Invention 
relates umWlT to #xtos for motor vehicle* 
tat has Mfr eenoe mow p^ttnlarir to a 
i«t» axle ami woartfaf tMor which la 
wtpeefoPy tfvHtrtta to withstand the hard 
usage In rtr stogtor trucks awl other md 
rekfoles,which carry h«W loads. An object 
js to supply ** satt/rtotioa dories in tha 
form of a double row of Ml bearings prop- 
«r)| confined in a mat. (Baa FI*, 8.) 

HBADtlQgf^B. G inv«w% «/« 
Modal Sanitary Barber Shop, Honolulu, 
Ter ri tory of HaWaU, This invention baa 
for ltf object to provide a device of tha 
character specified. especially adapted for 
motor vehtotoa, whemta the lamp la ao 
mounted and connected with tha body of the 
nkltfr that it map ba stored toward or 
from tim vehicle and mar bo tamed with 
moot to Its oopport to permit tha lamp 
to be adjusted to any poettion. 

THET A - PRRVE NTiyq ATT ACH¬ 
MENT FOR STEERING WHEELS.—E. 
T TlUWa, West Ooooord, Minn. TUa ip* 
ventlofi Mftatoa to an attaehment for pr event- 
in* the manipulation of the steering wheel 
and throttle lever of an antomoUlo. It com- 
)rimi main* formed of suitable motel and 
of such a contour m to completely house a 
steering wheel Tim attachment being In 
aamieirealar sections, the smaller oeetion 
mar b« folded Into the larger, with tha chain 
and other parte of the device, for convenient 
storage when not to use. (Bee FI*. 9.) 

DEADLOCK FOB END DROP-GATES. 

_ O. CL Buucnnm c/o Jaam B. Boyd, 

ABensvtito Ky Tha object of toe invention 
la to provide a simple, Inexpensive and eaeily 
operated loch which will held tot end vat* 
in doted position without dancer of aod 
dental release, and which mar be easily re¬ 
leased whan desired to permit the gate to 
drop into open position. A farther object la 
to provide a folding rack which mar be need 
with an ordinary bad of a wagon body 

8H0C1C AB80RBBR FOB AUTOMO¬ 
BILES*—F SaCKvrr, 8611 Oeneeee St, 
Kama CJtr, Ho Amen* the objects of toe 
Invention la to provide a shock-absorber 
which can be applied to an antomobile of a 
well known type without any chan gee to the 
latter and without the uee of apodal tools, 
A farther object la to provide means for pre¬ 
venting “side sway - of tha body of the ve¬ 
hicle end for resffleotiy dtoripating toe 
■hocks and jars and checking the rebound 
without Impairing tha efficiency of tbs 
springs ordinarily installed, 

DOOR FOR AlITOMdBILBR—J J 
MoOum, SI Bk i r aii Av*., Too ton, N T 
An object is to provide a door of toe glass 
panel extenetou or window type, arranged to 
permit of folding the window within the door 
whenever It Is desired to e on v ert toe auto¬ 
mobile body from an open to a cl osed one, 
and to allow ef raising or lowering the win¬ 
dow to grit the occupant. Another object 
la to provide a window that is self-contained 
in the door and la adapted to be moved in 
gateways forming part of the door Itself, 

AUTOMOBILE LOCHK—ft. B* Clayton, 

48» Church Bk, Greensboro, N 0 The In 
ve atiou veto teg to locking devices for pre¬ 
venting Em surreptitious tarn of automobiles. 
A p ur pose U toe pro vision of a locking de¬ 
vice Which Is adapted to lock too steering 
gear In auto manner that opoo unauthorised 
movement too vehicle will he oaosed to travel 
in an uatowigoaUe direction* Tha dfviee is 
temple, inexpensive end adapted to steering 
gears of the ctondard eonefcraetioo. 

BARING IfHBOTU—A. F» HpGsatss, 881 
£. M St, New Torfc, N» Y. The general 
object of 3te tovnatioa I* to provide a wheel 
of thejMMntod trpe Raptured in various 


W an ee m g aki p referabl y tha driver, fori 
ccmmlentey tofltoatto# n ex e cuti o n of a 
right Or left bend turn or atop. The pri- 
mary object la to provide an Indicator which 
will comply with the universal signal regu 
Tfottons. 

DIRIGIBLE HEADLIGHT—G W J 
Oka** and R. 1 Rartrae, 16 Mean 
Orange, N 3 One of the principal objects 
of this Invention Is to provide menus for 
dlrlgibly s—wisting a bcsrfUght with n ve¬ 
hicle in such a way as to reduce the vibra j 
tion of the headlight to a minimum. An ■ 
othe* object is the provision of means by, 
which the headlights are turned on equal 1 
degree In order to maintain the concentration i 
Of the rays. The lights may be adjusted so 
as to be applicable to vehicles ef various' 


SPRING MOUNT FOB VEHICLES — 
H. B. Baoon, 418Vi 8rd St, Virginia, Minn 
An object of the invention Is to proviUo « 
spring mount having means for obtaining a 
maximum resiliency with a miaimum osdl 
latory movement of the frame of the vehicle 
to which appUad relative to the axles of the 
tame. A further object is to provide a de¬ 
vice designed to operatively ooonoct the tide 
frame members ef the vehicle with the axlra 
without the necessity of making extensive 
changes In the construction of tha vehicle. 

ORB OAR.—A. Boy, Box 222, R K D 
No. 2, Huntington, N Y The invention 
alms to provide a car of tote nature, the 
body of which is hinged In connection with 
its truck and is provided with a normally 
upstanding shovel extension at its front and 


T. The general object of toe bran to m la 
to 'provide a rotary Jack for uae in cop nee 
tion with automobile wheels to be applied 
over the tire oaring to constitute applied 
trtad and having as eccentrically disposed 
anxtHary tread to act as a jack, whereby 
t^e device, In addition to its usefulness as s 
jack, may function as an ordinary tread 
when applied over the caring of a deflated 
tire that the vehicle may run without dam 
aging the same. 

VKHKTjE DIUVK—K. 8 Mttum, Mas- 
ritton, Ohio. An object of the invention is 
to prorida ■ vehicle with a propelling means 
consisting of an endless belt mounted upon 
pulleys and driven by one or more of said 
puUeye, said belt contacting with the outer 
surface or periphery of the wheel and caus¬ 
ing the wheel to be toned by the frictional 
engagement of the belt therewith A further 
object is to provide a vehicle wheel consist¬ 
ing of a pneumatic ball or spherical member 
comprising a pneumatic cushion and operated 
by contact of an endless belt 
wsemga—gg a. i bhbb i ca mg 
Designs _ 

DESIGN FOR A HAIR FRINGE—M 
Mprint, address Win. Kaufman, 1482 
Broadway, New York, N Y 

DESIGN FOB AN AUTOMOBILE.—J 
M. Kawakami, 8 Shims. Tract, c/o CL M. 
B. Co* Stockton, Calif. 

DESIGNS FOR A POWDER CON 
TATNHR OR SIMILAR RECEPTACLE.— 
O. 8 Hpmphbky, c/o Manhattan Can Co., 
Bush Terminal Bldg, No 10, Brooklyn, N 




ton vtertM* to to# bob porto*. n* *-- 

iMjTiiImMWMI kr aad rim- 

I msa/mm- UTDIOATOR. — B. F. 
Sw, »Ta BM( 607, OOtead, CRUt 

j>uwi! as iFg PZ 



Pig a Isr ul* fsv s a wss tln vehiets *+■ 

so that when the body Is tilted to vertical 
position the shovel and the body act os a 
■coop in order to provide for srif filling of 
the car by simply forcing Its shovel extension 
into an ore pile 

FOUR WHEEL DRIVE—R. D Smith 
and A. Ch*mtophhmon, c/o G O McMo 
nimey, Cralgmont, Idaho. Hie primary ob¬ 
ject Is to provlile a simple four-wheel drive 
structure by which, in addition to furnishing 
traction through the rear wheels, the front 
wheels may also be usod for driving purposes, 
as well as steering purposes, and will allow 
the necessary rocking and swinging or torn 
Ing movements to compensate for unevenness 
In the road surfaces, whils the driving parts 
are so constructed and arranged as to bo 
driven from a eoumou motor 

AUTO ATTACHMENT— F C. Milks. 
2017V4 3 St, Sacramento, Culif The inven 
tion relates more particularly to Ford auto- 
mobiles. Its object is to provide a bearing 
means for the rear axle housing of toe same 
A further object is to take the weight of the 
housing from toe axle altogether and have 
It supported by the wheel through the medi 
am of the brake-drum, so that the only work 
to be done by the axle Is that of rotating tbt 
wheel This special a ttachmen t replaces the 
roller bearing and roller bearing sleeve 
found between the axle and its bousing in 
Ford can as now constructed. 

SWITCH —A. H Pnsr, DeWItt, Ark. 
Tha Invention relates to a device for use oo 
automobiles whereby to control the Ignition 
circuit by the angle sas wmnfl by the vehicle 
la ascending or des cending unusual grades. 
Among the objects is to provide means 
whereby the movement by gravity of a suit 
able graded torvtoe may operate to control 
the Ignition circuit. A further object Is to 
provide a devtoe which may be odjorisd to 
opentt whetotm toe vehk|s may aa eom e 
any predetertstoed angle. 

ROTARY JACK FOR VRQIOLB&*-? 
* ttateir* 1# JB. 4Tth St* New Ymt, 1C 


Bal. TMt^rmadu sltariweal far to 
■twite whML dM isveatWi ef K. T TUdm 


Y The inventor has been granted patent* 
on twelve ornamental designs for powder 
containers, comprising upper bodies'of cir¬ 
cular, oval or elliptical formation, and lower 
bodies, triangular, oval suctor-shupe, or 
square. 

DESIGN FOR A DOLL— Ruth H 
Ubhkb, 44 Haneou Place, Brooklyn, N Y 

DESIGN FOR A POWPEU-OONTATN 
ER OR SIMILAR RECEPTACLE.—C S 
nuMPttnxY, o/o Monhattiui ('on Co, Bush 
Terminal Bldg* No. 10, Brooklyn, N Y 

DESIGN FOR A TEXTILE FABRIC — 
W W Uim, 104 Wulker St* Now York, 

N Y 

DESIGN FOR A HANDLE FOR 
TRAYS OR SIMILAR ARTICLES-A 
UAKOHory, o/o Eastern Metal Spinning Co, 
467 Greenwich St* New York, N Y 

DESIGN FOR A STONE SETTING — 
A Funk, 88 Naawu St, New York, N Y 

DESIGN FOB A RIBBON CLASP—fl 
Batman, 64 Fulton St, New York, N Y 

Wm wish to call attention to the feet that 
we are U a position to render competent serv 
Ices la every branch of patent or trade-mark 
work. Our etaff is eompossd of mecfaanteaV 
nlnetriaal and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the eabject-matter involved, or of the 
epcCtaUsed, teehaieal or eetenUfle knowledge 
required therefor 

We else have associates throughout tho 
world, who assist la the prosecution of patent 
and trade-amrk appUeationi AM to all conn* 
tries foreign to the United States. 

KUHN * CO* Setieitom of retents 
Wentworth hMkf. NBW TOM 

Toww MWteg, CBICAQO, ILL. 

i Mtedtte Aamte«n WABHnwrroN, a a 

i Retort MMtofc ftAN VRAVCISOO, CAL. 


MlBCtllBlirWIB NotBft 

Cat-Stdne for Ficorfo. Cct-aklmi 
have lung been sold by French pbannatees as 
a sovartegb remedy for faceariie, and pun 
brings a much higher price since the war 

Fash ball Flayed with Fire Haae^-At a 
British carnival io aid of a local hospital a 
new variation of pushball was greatly sn 
joyed Opposing teams of Aremen directed 
streams of water against the boll It is to 
bo imped that the spectators wore waterproof 
clothing 

For Better Packing.—Last November 
was “Perfect Package Month,” during which 
railroads, steamship linos and express com¬ 
panies united lu an attempt to impress upon 
tite shipping public the need for good pack 
Ing nud the way in which it would improve 
the transportation aervlce of the country 

The Passing of the Moat.—The ancient 
moat, though picturesque, breeds disease 
The big ditto around the Tower of Loudon 
has long been drained now the Bishop of 
London has filled up the most at Fulham 
Pataoe, arousing toe indignation of the So¬ 
ciety for the Protection of Ancient Buildings- 

Heligoland’s Transformation.—When a 
syndicate of American and German capital 
Uts finish waving the magic wand over Heli¬ 
goland, the former grim wasps' asst will as- 
sumo the aspect of a most attractive bathing 
reeort, with s winter hotel, and a casino 
offering every facility for polite gambling. 
It is intended that Monte Carlo shall feel 
the competition 

Friends la London.—The stronger to 
Loudon may now go to any one of 760 
friends for comfort and advice. The Gw 
eral Omnibus Company has stationed an In¬ 
spector st each important traffic center, who 
is especially trained to give any information 
regarding the way to get about toe city 
Look for the dark blue serge uniform and 
the cap badge with the initials “L. G O O.” 

On the Track of Treasure-Trove.—An 
old panlimeut lit Italian has been found at 
RlMcrglin, in the Province of Bart, Italy* 
tolling of hurled treasure supposed to hare 
been hidden by a Roman matron at the ap¬ 
proach of Hannibal's troops in 216 B.C. 
The treasure is particularised os consisting 
of 170 costly vases filled with gold snd silver 
coins, antique works of art, jewels and 
pearls. The oognaved stone indicating the 
place of concealment la aold already to have 
been found 

An International Language* — Oar rep¬ 
resentatives before the International Re¬ 
search Council In 1010 urged the desirability 
of publishing an International abstract jour¬ 
nal of chemical literature. Language was 
(he stumbling block. A committee of invest! 
gAtton recently reported to the British Asso¬ 
ciation They had considered three types 

(1) A deed language os Latin, (2) A na¬ 
tional language as English, (8) An invented 
language, like Ido or Esperanto. Their con¬ 
clusions were that Latin is too dUficult, that 
the adoption of any national language would 
confer undue advantages and excite jealousy, 
find that therefore an indented language 
aonhl he best. 

Historic Tim—Among trees recently 
nominated for the Hall of Fame for Trees 
by the American Forestry Association Is the 
1 W Idlest Tree” of the lDonegal P re sby terian 
Church, In Pennsylvania. Its history to 
known for the past 200 yearn. Two others 
are an oak and a willow associated with 
George Washington, the first on the Hamp¬ 
ton plantation. South Carolina, where Wash 
lngton visited and admired It, the second at 
Constantine, Mich, grown from cuttings 
from the Urge weeping willow over toe tomb 
■t Mount Vernou Another nomination to 
the Lewis Can elm at Elyria, Ohio. This 
to probably the oldest, for it has stood for st 
least 200 years. 

Foreign Commercial Laws.—Ths De¬ 
partment of Commerce la compiling a com¬ 
prehensive survey of commercial laws in for¬ 
eign countries. Some years ago s partial 
investigation of a similar nature resulted in 
the publication of a few monograph* dealing 
with certain countries. The present plan 
goea far beyond this, and will have a topleal 
arrangement The subdivisions ate (1) 
General laws on the conduct of burinem» 

(2) Agency laws, (8) Soles con tracts, (4) 
Bankruptcy tows and practice, (6) Bills of 
exchange, and (6) Commercial litigation, 
court procedure, etc. Far from haring the 
object of eliminating the lawyer it wtD, on 
the contrary,, place valuable data at hfo dis¬ 
posal, enabling him to serve hte dtonto with 

. greater efficiency. 
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-^Where and Why 
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A motor vehicle can be no better than its 
vital—its inside—parts 

Where you cannot see—Inside the wheels, 
inside the transmission, inside the rear axle 
—the very vitals of your machine—you must 
be certain you have the best protection 

The manufacturers* deliberate installation 
of Timken Tapered Roller Bearings, the 
dealers’ eager acceptance of them, the owners’ 
unprecedented satisfaction, show an universal 
pride m Timken Bearing* because they 

—carry all loads, 

radial (up-down) throat (side-end) naultint (co mb i n a t i o n) 

—at all speeds, 

often, in trammi —00 and on pinions aa Ugh am 3 000 r p m 

—in simple mountings, 

with fawar parts, appreciably 1 «n weight, greeter n cc ae rfbiU ty 

—with rare attention, 

poor Path of Power U bast pr o tactn d against biff rtpair bda 

And ultimately are restored, by simple ad¬ 
justment, after many thousands of miles* 
(when any type of bearing must be worn) 
to function as when new 

THE TIMKEN ROLLER BEARING CO 

CANTON, OHIO 

•Hot seen a half notch 
Tlaarinn on tbs pinion 1 
SS 000 000 rspofottona 

TIMKEN 

T ape red 
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Differential 

B§ Sue 

Front Wheels 
Bear Wheel# 


MM 76 2Ht 
66 l/t 

FrontWbesis 
Bear Wheels 
Btssrlng Pivot 
Transmission 
Worm Shaft 
Differential 

mm a sy$ 

Front Wheels 
Bear Wheels 


form Shnft 
Differential 


AU Model* 

Front 1 _ 

Bear Wheela 
Pinion Shaft 
Differential 


Transmission 
Pinion Shaft 
Differential 


Model* B 2t 
H l/t 

Front Wheels 
Bear Wheels 


Transmlss on 
Worm Shnft 
Differential 


Models It 

Front _ 

Bear Wheels 
Pinion Shaft 
Differential 


Mod Is S 6* 

Front Wheels 
Bear Wheels 
Transmlss on 
Worm Shaft 
Differential 


AU Mode 
Front Wheels 


AU Models 
Front v 
Rear Wheels 
Steering P rot 
Worm Shaft 
Differential 


M d 

Front Wheels 


Mod 70 
Front Wheels 

Tray ler 
Mode B 
Transmission 

Twin aty 
Model BW 
Front Wheeie 
MM AW 
Front Wheeie 
Boer Wheeie 


Mod t m t 
Front WMi 
Rear Wheeie 
Trenew lesion 
Worm Shnft 
Differential 

Model* It IVU 
Front Wheel! 

fcStflKi? 

riasmlufoa 

rbzjsub 

ViMIHI St 

Front Wheels 
Bear Wheela 


Steerii 

Won 


IhS.Ftwt Models A h 


W± ESfes 

r Whooli 


Frost 


Freat^Fherfa 
Bear Wheela 

fess 


Transmission 
Worm Shaft 
Differential 


Ward 

MM WS 

Front Wheels 
Boar Wheela 
Pinion Shnft 
Dlfferaotlal 


MM CJ9 
Front Wheal* 
Bear Wheela 
Pinion Shaft 
Differential 

Model C 49 
Front Wbeela 
Bear Wheela 
Steering pivot 
Transmission 
Pinion Shnft 
Differential 

White Hlekerr 

Models B H 

Front Wheels 
Bear Wheeie 
Worm Shaft 
Differential 

MM K 

Front Wheeie 
Bear Wheeie 


Worm Shaft 
Differential 

WQye«alght 

Model 20 
Front Wheela 


Pinion Shaft 
Differential 


AU Modes 
Front Wharf* 
Bear Wheeie 
Steering P vot 
Worm Shaft 
Differential 


Worm Shaft 
Differential 

V S 

Models AT NW 

Front Wheel* 
MM* R S 

Transmission 

YeUe 

Models 49.59 

BSVESf! 

Pinion Shaft 
Differential 


MM 49 

Frent Wheels 
Transmission 

Model* 79 Iff 

OBd 14$ 
Front Wheeie 
Steering Pivot 
Transmission 

Models 61 791 

Front Wheels 
Bear Wheels 
Pinion Shaft 
Dlff agential 


Model 25 
Front l 
Boor Wheels 
Transmission 
Pinion Shnft 
Differential 


MM 21 

Front 1 _ 

Boar Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Models N It 
Nmt PM 

p *n* 

Front Wheels 
Boor Whoele 


Transmleeloo 
Worm Shnft 
Differential 


Front Wheels 

g*y«VSg 

mnn| nwK 
Tran emission 

Differential 


form Shaft 
Differential 
MM* St Ch 

ryit ch 

Front Wharfs 
Bear Wheels 


AUModeU MUedsls 

Ifrn.mlnl** rmnMi 
rropeusr gun smwtng nra 

*•&’%'2 

rent Wheels 
,r Wheels 


AU Model* 


Front \ _ 

r Wheels 


YaOmr Cab 
Tvricob* 
Front Wheels 
Bear Wheela 
Pinion Shaft 
Dlfforontlnl 

Traci# 

Front Wheels 
Bear Wheels 
Worm Shaft 
Dlfforontlnl 
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Improvements 


The hutoij of the telephone 
k e record of contUi* improve¬ 
ment Only by numerous inven¬ 
tions and ceaseless research for 
new and better ways has the 
present standard ben reached 

Two-score years ago the tela* 
phone could hardly carry the 
human voice across a city Now 
it carries it distinctly across this 
great continent The once 
familiar network of overhead 
woes m large cities has been re¬ 
placed by systems of under* 
ground cables, each cable con¬ 
taining thousands of slender, 
setwUve wares 

Switchboards, once p r imiti ve 
devices, called upon to handle 
only a few connections and 
limited m their workings, have 
now become great and precise 


rnechaimms through whieh the 
volume and complexly of tele- 
phone traffic is handled wtfh me¬ 
chanical perfection. 

Wth die continued growth m 
the number of telephone users, 
there ts a contmued increase m 
the problems of speed, accuracy 
and speech tranmumoo* 

These are the problems for¬ 
ever before the soentats and 
engineers of the Bell System, 
and the solution of these prob¬ 
lems, m advance of oecestthr, 
is the obj ectnre of this great body 
of specially brained experts. 

The BeD System will con¬ 
tinue the improvements necessary 
to maintain ns standard of ser¬ 
vice, which is the best and 
cheapest telephone service in 




mm (rest and preaae the world. 

"Bell System* 

American Telephone and Telegraph Company 
And Associated Companies 

On* Policy, One Syrian, Universal Ser vi c e, and all 
directed toward Better Serotce 



Science Note#' 

A Digest of Everything of General bitcrrit Appealing 
Current Literature 


Darwin 1 * BtrikpUce.— Mo unt Boas* 

ttr w wl w uy with tbs famous DarvU Walk, 
a weoded promenade high above tbs Severn 
hat been bought by tbs OSm of Works ts 
boons Its dorks 

Lightning Co o k s a Potato. White a 
Ptouuyl vania housewife was pad tig a po¬ 
tato lightning meltsd tbs aluminum knife 
sag cooked the potato to s turn To tbs 
aoridastal position of bar bands at tbs ttlas 
aim probably ow«s bsr Ufa 

Fraf. Nsnut Wins Nobel Chemistry 
Map*—Prof Watther Nsnut of the Uni 
\eroity of Bedim is swarded tbs Nobel Frias 
for 1090 in chemistry by the Swedish Aood 
stay The p ris es u chemistry and physic* 
for 1921 are bring reserved. 

Feeril Forest—Tho diaeovsry of a fos¬ 
sil forest is reported at Anglon Sardinia, 
Petrified palms with weU preesrted etrno- 
tuts are already known from a Miocene for 
motion in the Island and dstails of the new 
fad will be awaited with much interest 

Weather Tea Days Heac s.— F orecasts 
recently is su ed by tbs British Meteorological 
Oflee pre di cted 10 days of fair weather 
probably a reeord for long distance weather 
prediction in England rfo doubt wireless 
figured largely In this Innovation which if 
found to be tolerably reliable, promlsea much 
for the agriculturist and others. 

American Association Exhibits.—Tho 
Toronto meeting of the American Association 
will be marked by an exhibit of arisetlflc 
apparatus The T Diversity of Toronto will 
PM vide space and exhibits of non coramar- 
rial institutions anl private Individual* will 
be exempt from the small charge made to 
commercial organisations to cover expenses. 

Pom Looking for Radium.—The Board 
of Qharittas of Pans is bi Wing f >r one and 
a half grams of radium for troe use in cancer 
eases No such quantity is available in 
France and as I ngland has acquired all 
Csecho riovakias reserve much of the 2000 
franca allotted for the pirehaM will doubt 
leas go either to the Lnlted States or to 
England 

To Fly to tho Pole.—Whan Amundsen 
sells northward next May he will probably 
taka along tw airplanes and two aviators. 
He la himself an expert aviator 1IU idea 
is now to fly to the pole which may Indl 
cate an abandonment of Em plan to drift 
across with the Ire pack The expedition is 
financed by the Norwegian Government and 
the robot ner Maud now at Beattie is the 
©enter of buoy preparations for the coming 
attempt 

A CoAn of Stalagmite —Dr HrdHcka 

of the National Museum was called to the 
Lurey Caverns of Virginia to investigate 
some bones that had been discovered cm 
bedded in * stalagmite With some difficulty 
the whole deposit containing the bones was 
removed In pieces and the bones were found 
to be parts of a human skeleton but the 
only trace of the skull was a portion of the 
lower Jaw The Museum is studying the 
specimens 

Beheading a Palm —The big Brashes 
- asc otn ut palm m the New Tori Botentoa) 
Garden acquired the glass breaking habit 
Although the central duns of Bangs 1 hi the 
Conservatories ip 00 feet Ugh the ambitious 
palm has several those poked Its head 
through the top Taking into consideration 
the high cost of rises and labor this expea 
rivs habit had to be checked end the verdict 
wee decapitation tor the tree It had pre 
riouri y outgrown its quarters in the Central 
Park greenhouses 

Photographing Fossil s. A contributor 
to tfetaice su ggests soma impr ov e m ents la 
Photographing fossils. He places a dub 
white background some distance behind tbs 
whtteoed specimen turning rids background 
it sock an angle that it receives the full 
tight but does not reflect St toward the 
camera, A screen, constating of two or Ayes 
Brisknesses of cheesecloth oa a wire Mm 
la pitted beta sen the specimen find ttt 
sanies of tight Every feature of tbs toeril 
Is thus brought out, 

Urns f’ssss.nnsifAs 


and brans agesT Excavators In the ruins 
of an ttrisat village near Rottt un covered 
ewers) two room s tra t u m of s ta rtle , iron 
its and concrete. The metal imp lements end 
weapons Sound seem to fadleale an age reach 
more than 00 centuries. TVra are noms 
who believe tho bills around Boms costala 
remains of every stags of rimtiaadon, and 
that the original founder of the otty nay 
have occ up ied one of these buried vitiates 

Standard Motor length—«■ In 1999 

20 nations derided to take their standard of 
length from a platinum seals now France, 
tbs jealous guardian of this piece of met a l , 
u alarmed to And that it has langthsssd by 
a dead micron or five milHonihs of a m oto r 
The only ex pla nati on available U that (hr 
annual cleaning of the bar may have been 
responsible tor displacing the platinum mole¬ 
cules, It will be rarefuHy w atc he d tor the 
next ton years and tbs risanlag may have 
to be abandoned 

The Making of Hummker-Dr Ed- 

Bond* Bartba of Faria, who has tor many 
years studied Egyptian mummies from the 
chemical point of view believes he has die 
covered an embalming field that win main 
tain a lifelike appearance in corpses tor 
from 20 to 60 years. He bold* that Ms fluid 
la similar to that used In the time of the 
Pharaohs but whereas the faatrioa* were 
then made through the carotid artery fie 
moral lnrinone are used in the new practice 
Th* long lost secret may have boom found 

Parte G eog r ap hi cal tiodoty.—The Geo¬ 
graphical Society of Paris celebrated Hy ecu 
tenary In July last. Having been founded in 
lK2t it la the oldest geographical society in 
the world and ulna years senior to the Boyal 
Geographical Society In commemoration of 
the went the society has devote d an enlarged 
number of La GdoyrapJUo (July August) to 
s history of the sorioty and a reeord of the 
centenary celebration*. From the year of 
Its foundation under the presidency of the 
Marquis da La piece the society has grown 
In usefulness and Influence 

Orchid Fact*—It has boon wrongly as- 
ammed that orchils are parasites droving 
their sustenance from the trees to which 
they fasten Really they live almost en 
tirriy upon air The development of these 
fantastic flowers has latriv received a great 
Impetus in America due to the law reqnfr 
Ing Imported stock to be used only tor 
propagating new plants and improving old 
varieties instead of bring sold outright 
King Leopold of Belgium probably did more 
than any other man in the development and 
culture of orchids 

Red Snow in America—Leat summer 
this phenomenon mads its appearanes is the 
Rocky Mountain National Park, to the won 
Her of tourists The greet masses of color 
present In tlie snow fields of the higher tie 
rations are due to billions of tiny organisms 
half plant, half animal that have the power 
of mow moot, growth and reproduction Ike 
organism Is an Arctic aperies known as 
Prottwoecn* Mi slit and it has been found w 
Glarier and Mount Bonier National Parks 
only within the past d e c a d e. The color 
reaches its maximum density about a quarter 
of an hick below tha surface of the mow on 
the tonga* Its Savor suggests w at ermelon. 
It is a mystery how the spore tro v e w e d 
such great distances, hot it Is supposed to 
have traveled en the Chinook winds. 

Criminal C ar i l au ro ra. F ire million 
vacationists take to our national forest* 
•very rasou la tbs four yean 1916-1910 
M4B&SOT acres of forested ana wen 
burned this is more than twe and a half 
times tbs am Germany lest hr the wax, 
A ray large nflfobcr of tines fine an 
d ti fcf fr duo to tbs though tkeanese of taup* 

a 4 £ 3 i£i£s 3 S 

mA Mi RMifuMO an imR4m* 
I* jl— n, *mt MrrlM treat, dm 
tow id enjoy the forests t it ttthle daa 
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AMn at¬ 
torn tt SlmS/tf 

frc^SOQO to 10400 foct 

Weriten 2nd Wrty 

tMti Am wt factory bonds (abMtrom 
5 to 15 psrototin isSriMey after the faetary 
s l s d ew f hid boon cleaned. 

by radio 

with time-docks lo France reveal*, so author- 
Mm MTV an error of 100 yards in Australia’s 
brtteduud portion on ab maos. Ws may 
kar« tb tnOva AnstraJJa—cm our ipsps. 

Genu* O jM rinn Works Slowly— 

Tbs Oartoana bars at last returned tbs an 
rient astronomical fnetruioaot* stole* from 
Pakty in 18Qt» among them tbs earliest 
knows example of equatorial moon tin f, made 
about 1270. 

Our Fight Amiut lepruey. — Ths 
dtaolatOoera trts of Siam and Banna, ahicfc 
yields ths oU succes sfu lly oaod In the trsat 
meat of lepr osy . fa briny Introduced Into this 
country A permanent sopply of the oil is 
■am red 

Orangeade w Hh eat Orangsa—Only 10 
per cent of this doeoetkm la ths reed fruit 
jojde ; for the rest, we And orange oil, citric 
acid and eolorifig matter Such Is the find¬ 
ing of Dr UWaH, the State chemist of 
Pcpoeyivanja, 

Wkat la Yomr Lawn-kfowing Record T 
»why should sport have a monopoly of 
u reoo|ds"l A Jawniscwer meter may now 
be pq returned In New York registering not 
mUeage bat footage. Already a suburbanite 
is boasting that be baa exceeded the record 
of hit nearest competitor by 10,000 foot 

New Radium D e posit a. A Belri 
mission sent to tire Katanga district of t 
Congo Is said to have found extensive 
radium-bearing deposits. During the war a 
Belgian arid In London odroHte rich In radi¬ 
um. He refused to divulge Its source, but 
the Belgian Government Immediately insti¬ 
tuted a search Chat led to ths Katanga 
country* 

Macttnee Increase Wages.—In the 
United States, as compared with Great Brit 
sin, our nearest competitor, says lfodHaery, 
production per man is 2.6 times as great, the 
output per man is twice as great and wagee 
corre s pondingly higher The cause is found 
In the fact that we use three times the me¬ 
chanical horsepower per worker that Kng 
land does. 

Laather Made af Explosives—The lat¬ 
est exploit of Henry Ford is to buy 85,000, 
000 pounds of deteriorating cordite gunpow¬ 
der st ote-fifth war-time quotations, and nee 
It for making artificial leather Besides halv¬ 
ing the cost of leather, of which 25,000 
square yards are turned out dally, this also 
releases for other purposes more than a mil¬ 
lion gaKkms of beaaol annually. 

Ottmty Efldency—A round chimney, 
while not so ooaj to tmlld aa a square one, 
has decided advantages over the latter It 
greatly teams the friction between the walls 
of die c hi mne y and the rising gases, and has 
the waalleat w*B surface In proportion to the 
rroee area. The Hfidency of a round chim¬ 
ney 2* Inches fat diameter If almost as great 
aa that of a square chimney 24 inches across 

Victim of Pe ace . Aa a destroyer of 
human life tbs war, with Its record of 48400 
American dead, la pressed hard by our indus¬ 
tries, which claimed 8&000 victims in the 
same period of nineteen months On Septem¬ 
ber 4, Labor JBunday, the subduct of the re- 
•P°n*iMltty of the Church in Industry was 
taken up {a oar pulpits at ths suggestion of 
the fohrti Gounod, with a view to awaken 
lag hi tercet In the safety of thoae who tend 
pur high speed machinery and shoulder the 
risks that fo s ep a r ab l e from such occupa¬ 
tions, may yet be greatly reduced by proper 
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from Negatives 
Yen, remarks a 
i Jtwmrt of Pho- 
a negative or print la dab 

._A goM bolvanft is sulfuric 

k It 204 be weed stronger 
Dart |e four of mtg, aed H dUutod 
.a VNaceoMM ftdd great ears timaM 
f th* oeM fcto the water god 
At th* atreogth of eoe ho 
Mb to dngeva and photo- 
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Easy to Buy 

Starrett Tools are not only easy tcruse 
but easy to buy. 


Wherever you go you’ll find the ma¬ 
jority of the better class hardware 
stores carry Starrett Tools. 



Look over the Starrett line 
with the Starrett Catalog 
No. 22*8". Describes and 
illustrates 2100 fine tools 
Copy free on request. 


THE L. S. STARRETT COMPANY 

lt< #W< Grmm Mm I m 

Afunm/meturtri of Hmk Saw* Umxattoi 

ATHOL, MASK 




UtoSfonvft 


Metal Cue for 1" Starrett 
Mlereneten 

Many appreciative turn of fine Star¬ 
rett micromotors have expressed a de¬ 
sire for a micrometer case rather more 
highly finished and substantial than or¬ 
dinary micromotor casts, and syfeptiscf 
to carry 1-inch bIm mlcrametora--4h£s, 
of count, beta? tht slot In greatest use 
To moot this demand Tht U 8 Star¬ 
rett Company now offers a veiy hand¬ 
some metal cost finely nickel-plated, 
Untd with Wack velvet a#d made to ac- 
i o Starrett mierometor of the 
with adjusting wranch. The 
j has neatly toumM comers and Is 

smfKfcm 


BSaBaSSaBBBRBBaHBB 

7 ounoes. An illustration, show¬ 
ing the neat appearance and arrange¬ 
ment of this case, can be seen in the 
new Starrett Supplement to Starrett 
Catalog No. 22, copies of which may be 
obtained without cost from The L. S. 
Starrett Co, Athol, Maes. 

New Micrometer Depth Gaffe with 
1" Screw Added to Starrett Line 

Numerous mechanics favoring a dep4 
gage having a 1-Jnch movement of tl _ 
screw will welcome the recent addition 
of such a gage to the Starrett line 
The new Stomtt gufe—Stanett Mi¬ 
erometor Depth Gage No. 440-ls de¬ 
signed to measase the depths of boles, 
prajssstfon* eta, from 0 to 8 Inches by 
(houenodtiuof winch, with each Gage 
Is included three measuring rods haw* 


V 



*»rawwu (mu loppm nrao in* roos 
can be easily and quickly inserted 
through a hole m the screw and brought 
to a positive seat by a small knurled nut 
This Gage is supplied in two types 
differing in the length of base No. 
440-A has a 2H Inch base, and No. 
A40-B has a 4 inch base. Thickness of 
base is about 4/10 Inch. Bases art 
hardened, ground and lapped. Gages 
are furnished with or without cases. 

These Starrett No 440 Micrometer 
Depth Gages are illustrated and de¬ 
scribed, with other new Starrett Tools, 
in a special Supplement to Stanutt 
Catalog No. 22. Copies of this Catalog 
and the new Supplement will be sent 
without charge to all interested parties 
The I* 3. Starrett Company, Athol, 
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The Significance of that Yellow Strand 

That rtrand of yellow U your assurance of uovanrint high quality In 
wire rope -* standard of excellence that was established in the Nine- 
ties, and has been rigidly maintained ever since Lack of suitable 
high grade wire during the World War prevented our making this brand 
for a short period, rather then to lower the quality, even temporarily 
That strand of yellow b your assurance of long life, for enduring 
service under severe working conditions has always been a Yellow 
8trand characteristic 

That strand of yellow Is your assurance of economy, a highly deslr 
able quality in these days when every dollar invested in equipment 
must earn a profit 

All standard grades of wire rope are made by this firm, a pioneer io 
the industry, but only the highest grade has a Yellow Strand 

Write "Yellow Strand" into your specifications and requisition*. 
There are authorised dealers in every locality Ask for the name ot 
( be one Dearest you 

BRODERICK & BASCOM ROPE CO . St Loui» 

Branch «. New York and Seattle Factorial St Louis and Seattle 

BmHuv AutuwtliM *nd PowhumI Autowlock, two ledtsovowble 
automobile Mnuorlo mmd* of Yallow Strml wlr* ropa tx*v« BtronjJy 
s antreoebed thamaalva* In rite haarts of motortas tha nation over 


YELLOW STRAND 



SecMd Editi— 

New Ready 

Bfisten's Themes 
•f RdaMy ul 
CnviatM 

CM^AiSSjmPrfo 
Umhf* MrimBsl- 


Ewsyshv Prafcwr Henry Norris Roascfl «rf 
Princeton, Profnwr 1 H Pkk«rmg erf Har 
vird. Dr Francis D Mumsfhsn of Johns 
Hopkimj Dr T Royris of ths Kods flt s n al 
Ofasrrvstnrv, Indlq l>r W de Sitter, the 4b- 
tinpuxhrd Dutch eftroeotnrrj and numeniu* 
uthrr author* of ferinetkm. 

Salaried pssiaiw Iroaa about fifty others of 
the 9DD oasavs auhtnlttad in eompetittoa (or the 
prlaa 

A wealth of valuable Material sappHo d by the 
Flhttein Editor lor ibo pwrpooa of tyba to- 
art bar the various contribadona lato a cobaroat 
whole 

By all *m*m the book baatsuhed to Inform 
the tenant reader aboot tto Elaarota Theorist 

PHea If O0i for mstf gJ.fi 

Sfl ff k ft fc Amdor MUg CMgpMf 

JSS Broadway, Now York 


Monarch 

JUNIOR LATHES 

The L/ttl<• Ltjfhc Qut!l 


mXSm/ss snsIB 8 ** 

•ccarscy 

*0"A*CH shop or work 

JP®** k* voar own home Bapo^ally de*i«**4 
(orbadlttaen—easy to l*ef* to operate and 
e quip ped tha same as say largor laiba 
IVflr—teri d li f 

*225 

Rhn particulars and s Monarch Juakrr Catalog 
will be aaat you am raquaat 

the monarch macmne tool co. 


it 



Civil Engineering Notes 

Abstracts of Important Recent Papers and Published Articles 


Pro eg— NiUl Roofs*—The wearing the Governments of Cnda end the Hotted 
qualities of a new pruoese metal msttrid States have re pot ted the Improvement 
for ronfm riding and trim have attracted of the St Lawrence waterways and the de- 
eouridorable attention This procogs metal vefopment of an Initial Marik of sleutiieal 
is bo lit up on a steal basis. Three taper- energy totaling 1,460,000 h o rs ep ower cani b s 
vleua coatings are applied— namely, asphalt carried through for an expenditure of RW8,* 
asbestos, and waterproofing. These costings 000400, and that the aria of the power will 
envelop the rides, edges and ends, and make finance the entire undertaking, It wltf. he 
It impoarible for destructive dements to reaHaort that the fulfilment of this ep to ariM 
reach the npecially annealed steel core. project la moeh nearer than most people 
Electrification of Italian Railways^- mtimttu our •■tborlty. 

Emra Consular mm wo learn that tba Swodaa'a Now Lnwtlw.—Thera it 
Director General of the State Railways of marked activity on Swedish railways at tba 
Italy is *ngyrating that the Italian Govern present time. Heavier rails are bring laid, 
inent have the reparations account settled in Stocks of ties c r eos u tsd, end additional Im¬ 
part by requiring the Germans to hand over proxemente are being planned for 1933, as a 
material which could be used in electrifying means of solving the unemployment problem. 
Government railways. The office of the au- The German motor locomotives of the lay— 
dltor general 1* wild to oppose this means of heavy type have recently been put in opera- 
settlement ond to consider it preferable to tiota In the passenger service of the State 
hare the adjustment of reparations made on railways. Perhaps the most Important davri 
a strictly money basis. opment In southern Sweden has been the 

An Unusual Test for an Arch.—A re- Dlasd “"to* k™; 

inferred concrete arch of 86 feet span, ferra- motive in the world—the fourteenth car of 
ing part of a highway bridge constructed ,hl * bullt ln * Swedish factory Tha 
the your before Inst at Herkimer, N Y, was locomotive is driven by a 200-horsepower 
submitted to an unex)>ected and severe test riectrlo type Diesel engine making 000 rev- 
when the work of concreting hod been com "lotions .per minute, and can draw four 
plated only 12 hours. Owing to heavy rains h *mUy loaded Pullman* at 60 miles per 
during the deposition of the ooncrete, the h<mr Only <ra * *• required to operate 
water in the river spanned by the bridge roes ^ ^ * hfld rtm of 560 kilometers the 

about five feet, wanking oat or undermining fntA was ims than 20 cents per mOs, 
the mipport* of the centering and carrying demonstrating the economical pooribHities of 
away part of the latter to such an extent *M» type of cor Satisfactory taets of a new 
ns to leave the arch entirely without sup- type of steam turbine have been completed, 
port, save that afforded by the molds in ftn <l the engine is said to be so superior In 
which the concrete had been deposited Not d*ri«n *«d construction and economical la 
withstanding the midden Main so imposed operation os to warrant the statement that 
on the concrete, no injury was caused in [t wiu MpWlF replace those now in use. 
tmy part of the arch Omr Brildiftf ArUritlM^-Prom th* 

Britain and the World’s Ships.—About civic development department of the Cham- 
02 7 per cent of the world** shipbuilding la ber of Commerce, which haa recently made 
bring done In British shipyards, according to a survey of building activities In dtiM of 
Commerce Reporta Of this amount nearly over 26,000 Inhabitants, we have obtained 
alt Is lu the I nlted Kingdom, yet there Is some Interesting figures regarding building 
serious dcpreorinii Iti the shipbuilding Indus- activities in 169a Complete and partial re¬ 
try Of the 3,000000 tons of shipping now ports were received from 181 rides repre- 
buildiug 2 730,000 ton* are almost com sen ting a total population of 80,000,000 In 
pletcd Only about four month*' fell time 1020, 70 per cent of the famitys provided 
work is in right mid very few orders are for got one-family dwellings, 11 per cent, 
coining la The tonnage on which work has two-family dwellings, and 10 por cent, apart- 
been HusiPciidnd was 731000 on October 1, ments in mult! family dwriUnga It Is alao 
and tonnage delayed in completion was shown that the proportion of multi family 
457 000 ton*. Theme two items total 36 per dwellings that were provided In 1020 was 
cent of the amount under construction Work largest in the small cities which have not 
on Britain a four latest pont-Jutlnml battle- had as much experience In. this type of hoh- 
riiltw httH been suspended in support of the itailon. More house building In proportion 
limitation of armament* non ft pence to population was fonnd in the snutUer ttinn 


limitation of armament* nonft mice to population was fonnd in the smaller than 

English Articulated Tralrau—An attic- «« Jride*. Of the estimated *1,048,- 
ulnted train put in ner\iec reeeutly by the 000,000 spent on buildings in 1020 In ths 
Great Northern Railway of England, con ritins reporting over 36 per cent was de- 
ri*t* of five car* mounted on nix four- ^ted to dwolUngs. Factories and workshops 
wheeled truck*, there being * truck at each second with 108 per cent, stores and 

end and one under each of the short vestl- mercantile building* third with 108 per cent, 
bulnl connections between the care, accord while office hutidings and garage* tied for 
ing to Kmtinocrinfj Wetre-Itccvrd, A 40-foot fourth place with 8.2 per cent each Schools, 
kitchen cor i* nt the middle of the train hospitals, and charitable buildings together 
with a firet-dosa 45-foot dining ear and a called for an expenditure In excess of $77,- 


with a firet-das* 45-foot dining ear and a eallod for an expend!tore In excess of $77,- 
55-foot conch nt one end and a third-class 006,000. 

dining oar and couch at the other end All PemroA CneeNt* *- u fUrmawv 

eookln* l* don* hy eleotrietty Tbla train to note) method of oonrtraotin, eoonSm 


for a four-hour nin brtween London and buildim, haa bran derelojwd In Germany 
Le « ,M > <UU J Jhe ,P«r The brnda prtodple of the method to the 

pm, oftbedraton to to reduce dead wel*ht nddin, <rf nunplete boom* with lea* aia« 
T h . u *' ,*52 tr " " " *** *5** oooerete, poured In at tha hifiheat point of 

dateo 1|M Pe-maera and wrf*h« «» tom the erected form,. Form, an made to 
oa twelve oilre. The ordinary train pre- Mandmd parto from wood, and eaa ba naad 
rtpmrty tired comtotod of four eare 00 and up dmea. Thay ran ba araatad 

of . W U«I» tha two dining care ,jther for the whole hnlbUng, or to aaat to na 
““h* 11 . j" *“• jd*-wlbaat of from ana to two floore. Tha maahanto* 

trocta. Thin older tralnwa. 286 feet Ion» qnaHtiea at dm aanerata tbna obtained bare 
onl ^ * 10 . V^moten, and bean made tba aubjaet af antondva toato bp 
weighed 180 tone on twenty axlee. the material tmdng tnadtnte In Berito, ae- 

Daapanlng tha SL Lawra nca .—-A atata- aordtog to flag fa ae rt n g Nataadfaaar* Tha 
meat iaaueti by the Peep Waterways anil erection of the forms, the mohttag, and tW 
Power Association prevloos to hohHag its rmorfi of tiM forms for op« fear-family 
gxmnal meeting at HamOtoo, Ontario, rc- house of two stories ooutiones our sutitority, 
evntiy, points oat that “ti* (hwpcnlnf of tho hoc ocmipled twelve to tUfteCo day*, foriufi- 
St Lawrence River channe ls sod the eu- Ing six 4ay* for the setting. Nineteen work- 
txrgement of the oanat* so as to parmit nvea were am ployed oa this tmfldtng far rig 
ooaan vessel* to enter and narfggtf tha to atveu daysavAfi cofictotoof tfea mirtnyu 
Great Lakes Is a matter of vital irapostoaoa fe a feri saudoetor of beat, and therefore 
to Ontario At this tin* whan ths «ofo keeps foe rooms warm. Jt is forifafo cbfeaad 
tinned high freight rates fire recoff rie s d u that phfle can ba drireu In ktthopf nrifig 
the jtrindpel obstnclee to a redoetton to By- dowels and that It to aofo riSC 

tog cost* the benefits that would result fete* gUob fariHtoteB kfete$tof teortu the toils 

itevsw-js jyaa.tr Xiva&aArsrta 

“Wtoi U to bm i» Hl dtot mgtoirin 4d]hnfidSd «f btotteteOwSSTT- < 
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SUBSTANTIAL manufacturing corpo¬ 
ration wanta capable men to eetabUah 
branch and manage aaieamen $800 to 
$3000 necessary will allow expenses to 
Baltimore as explained Address, Boo- 
r ataijr, 848 St Paul Plaoo t Baltimore, Md 

TOO CAW bsvoa ba al tit aBp rod w* ton uf your awn and 
«n tala Imne ttt aervfeo nn> A uow lyatoni of fox 
afl iw dl in i readily loomed tay oupouo to home in a tow 
woofcti toqr taraw tor tninlnvi nwiltm nytfrwhwi 
wits all ton md* you an attend to. No miilui rr- 
qufcrod or Roods to Imp. up Money or ooUctUni Atldram 
Hti ptaattooq Ulrwtonrtoe 0 Hack Bajr Horton Man*. 

STOP Mally ChiinL I Start Tou silvering tolrrura. 
onto bandUshU, taMownro, too. Own your buatoww. ho 

i nde p aade ot mm Hkmuo. I'ton* fan. omst* furuuw. 
U H woooo sartokls. D«pl jit. Marlon. Iod._ 


Ctonoce ttyr tokls, Pope US. Marlon. Ind. _ 

FUmidA ormnmaa ran* proatabtt u w*u w m«a 
deltotom. Gr*m y*mr «m In a torn! of smufaliie, away 
from wtntar bUnuda awl ooal Mila Manor rocTlI not 
into* will Imt you fend tor a ***rr in m high, mill nr 
lnfe*>|»w*ltoa land of many gnuon nova. IT you mean 
busi nma write today for Souk or Hates aud Photo*. 
iNkaOoaiity laml O* 
euuo, rndttoiid Park 


ad OwarrH Aaaoctottoa, M Arbor Av- 
Perk KiorUto_ 


PBAOTtfoAL lutomelluw to Inventor* and patontna 
Ttttsa for the nuuntCatfam and inventor, oitartoa 
Loimlmot eovarina every imtotom rotating to Invra- 
oom SiMrl*Mttoa shown the best yuan* at mtont- 
iff, wanntortnrmy and markagne Mveadona Writ 


Hwmlmto 
tioos Ski 

at,rs? 

taWMMHI 


No patent 
»n, Bitou* 


tawyw rmwecuona For aai* br THna, Ooonan, Kitou* 
dve Aaaok 101North Capital St WoaWujton, U a 
S I pa paid. SattdfciU on or ecuwar nrfurwto d. 

ro« AMBinm wmu 

AMNITtOUS wetter* of photoptaya toort atortw. 


PATQfT PM am 

WILLeeU noo-raSUaHo bottle patot a at worth whito 
wto^yervaere dtoalM wTtto to o O, Abate, Cbehaim, 

MUSICAL 

O OgWTIl ITJt Trwmh nnlsl* L Barltontota Homltoa. 


_ Mcdmslcal Engineering Notes 

KB Terek Ueed Under Water.—French 
' «A naval men have Improved the oxy-uectykno 
SdJ torch «o that It can be ueed uniter water A 
ZfX email bcll-ehapod veewl surrounding the 
flame is kept supplied with eompreesed air 
"Y the tordi max then be plunged Into writer 
V without going out Should It become ex 
H tlngalahed by accident the diver need not 
JL ascend to relight It. On removing the cup 
' \jl from an attached tube containing an alkaline 
5 J} metal and an orWiaer the chemical action of 
|water on the mixture produce* a flume that 
M relights the torch 

me Germany's Hydro-Kfoetrfo Plans^-Due 
JffJJ to the remarkable utilisation of her brown 
p^t coal deposits, Germany so we have helipui] 
wad for quite a while, hua not had to turn to 
hydro-electric derelopmenta for want of 

- power However wu learn from a r«*ciit 

it# * J * ue JSeif tekrift den tarcines dtulwhtr 

* 1 $ lngcmicnrc that mx* la not the cam? (n*r ! 
Una. many ia beginning to conidder hydroelectric 
development* quite os ambitious um thorn 
n ** being planned In other oouutrioti Plium un 
under way to hameaa h\ tillable water power 
in various porta of the Republic not only 
rJJJ for hydro-electric purpnaea, but for irrigu 
ami tion and better water transport us well 

European Machinery. — Wc are in the 
habit of looking upon Kuropeana as In in* 
for behind us in the matter of mechiinical 
equipment and manufacturing pmeem NS i 
point with pride to nnr conveyor ayittenui in 
dustriul tractors, automatic lathes, battery 
drill presses, elevator trucks, and so on and 
talk about onr quantity production meGiwls 
ns If nil of these things were unknown to 
tbe French Hritinh, and German manufac¬ 
turers. In preparing some of the materia) 
for this department wc have wailed through 
a number of British, German and French 
Im hut rial joumala, and we find page after 
page of odvartlscments oh all innnucr of 
^jP*" equipment, ranging from the modest indna 
l to f n,c k «* tractor to thn electric ernnt 

J? Euro[»emi 8 have mudi tbe name etpiipinent 
as we have, and their methods are mnri and 
more partaking of onr quantity production 
—- bleu. Tin Europeans call this idia the 
f!!j| American system of manufacture or maim j 

I tow fantur* ill series. AVhut with lowir wages, j 
[ftJT longer holing the low rule of ex« hangi mid 1 
dram other factors, the Kurn[s>Hn indirntriulista 

— now that they have iMiulpment comparuhh 
with our own, can he expected to gin* u 
■tosL good account of themselves in the iuUrua 
-— tional markets 
niuto 

xwiiy Metal Fatigue Under Repeated Stresses. 

llitiir —development of tho internal combua- 
neu tion engine, the steam turbine th» aiitomo 
bile, and the airplane has made thi study 

_ of the fatigue of metals of inert awing im 

portanee Mneh information n luting to this 
ntoe* subject was gl\on in a pni»er h> U F Moore 
and J B. Kommrra, recently rend before the 
dent- American Iron and Steel Instituto. The 
failure of machine pnrts under repeated 
IJ 5 m- stresa ha« come to be commonly spoken of us 

II ^ due to “fatigue" of tbe metmi Tht cniiw* 
—— of auch failure was at one time thought to 

be the “crystallisation * of the metal In the 
T 55 * paper referred to it is shown that the phe 
kwA nonunion is one of a breaking up of cryulnln 

- rather than of their formation 

The accompanying table which gives *omr 
522J biea of the number of repetitions of stToss in 

_ the uormul life of various structural and 

machine member*, was prepared by \farhtn 
nltoa. erg from the data supplied in tht pnper 

5SS referred to 
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»«siti.ts or wnuus tests 

Approx No of 
Kepetitiona of 
8 tre*iin the Life 
of the Structure 
Fart of Structure or Machine, or Machine 


Bsyyr r r .^. 

^ttotjMfo towslltort pkrt» 
smi nMNkfoJng 


Railroad bridge, chord mem¬ 
bers 

Elevated railroad structure, 
floor beams. 

Railroad rath locomotive 
wheel loads 

Railroad, roll, car-wheel 
loads 

Airplane engine crankshaft 

Car axles 

Aotomobfts eagim crankshaft 

Line shafting 4a shops , 

Steam engine, pUton-rods, 
oonneetiag rods and crank- 


Attgia torbine shafts, bead- 

flaa^ alaaatoa 

an v 

NtsaM tbftob blades. $ . 


2 ^oti,uno 


15000,000 

18,000000 

50,000,000 

320000,000 

^ 00 , 000,000 

l^oaoothooo 

ilBMjQOMOO 


'tsSi 3 
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this opportunity may never come again 


N OW is the time to see 
Europe Thousands 
of Americans are going this 
year. A vast change is in 
progress throughout the 
Continent and England— 
Europe is seething with new 
ideas, new impulses, a cross¬ 
sea of conflicting aspirations, 
desires, interests, hopes 

Side by side with this New 
Europe is Old Europe, the 
Europe of ancient tradition, 
of Art and Letters and 
Music It is a situation in¬ 
finitely dramatic—a drama 
that may never be played 
again. 

See Europe now, before 
this opportunity passes 
Visit the great battlefields 
before reconstruction ob¬ 
literates all traces of them 
Take part in the re-awaktn- 
ed night life of 
Europe. Be- * 11 * 

come familiar United Si 

with changing 
business condi- 


y#. im rtf*rj (■ tmti 

ingt *»d mddrttt 

United States Lines 

iSBmtd way Arw TrkCay 
M*»r« mud fmr 

Mfttmth liMMih/ Ci, Jut 

Unitmd Arntritmn Jut 


tions A vacation in Europe 
now costs less 1 he average 
American salary is a nch 
man’s income in Europe 
today. Princely hotel suites, 
m many countnes, may be 
had for the price of a hall 
bed room at home 

U S Government pas¬ 
senger liners are now among 
the finest afloat. 1 hey are 
famed alike for their comfort, 
cuisine and service. Every 
detail is arranged to delight 
the most exacting traveler 
The S S George Washing¬ 
ton, flagship ofthc Shipping 
Board’s great new fleet, is an 
aristocrat of the Seas. You 
will be proud tq sail on such 
a ship, knowing that it is m 
partnership. SeeFurope 
now, when you can see more 
at less cost. Send in the 
r^,.,. a coupon and let 

<iin„ your Govern¬ 
or Lines ment give you 

trwrwkcay the information 

F&Z y°« need 


Write for Booklet 

Your G o v e rnm e nt whbto the name of 
retry protective traveler If you art 
cuoadrrmf an ocean voyage anywhere, 
snd the Info r m at ion Rank n o w no 
matter when you inten d to go You win 
re cei ve without cos the G o v ern ment a 
booklet of authentic travel Information j 
description abipa and Htaratura on for¬ 
eign countries You will be under no ob- 
tigstido Ifvou cannot taka an ocean trip, 
efip the hriunsdon blank anyway and 
urge aom* ftiesd who asy go toaeod k In. 

U. S. Shippinc Board 

V , # 1 , mm ■ aj ■ ■ f* ntTnwi 91$4 

iMiUUII iTii 

WsRWngtoo, D. C. 


INFORMATION BLANK 
To U S SfaippisA Board 

Uformatlnn flMtloa 2M2 
Waiblaitoit D. G. 


Fleaw send wltbeut otOkMlwfoV I Owua. 
Mitt Booklet ghrlna trarto toeta and abo Inftrattttos 
retard tog tha U a. Oinarawiat ablpa wkkk go to 
tbe placet I Save auwfcod X 

I aw ceMldwIeg a trip to The Orimt H to 
larooa Q to Sooth America Q IwooUgo letdann 
and iTjtoC (tolog atooa □ with towUy U *hh 
other* □ 

I have deflnttely decided tog* □ I bm worely coo- 
ddertag the trip rj 

V /f* date vrH to etooi - - 

* 8 — --- 

i My toreW If*. §r M F D ___— 

\r~m -ftoto- .A 
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has 1922 in 
store for youf 



VES—it may «eera difficult now to tell what 
the coming year has in itore for busmeM— 
but—have you ever stopped to think of this* 


Notes and Queries 

The 0*4 0*0 rim mkmm b mmtmtmtmpi 

foe Utm bomoftt of ear rmiort mkm dSefrp tmfmr* 
mt m to* *n onbfomto po rmm n o tm tike 00090 xf 40 # 
pmpor t tom*tkor with ti i kwfr a l form slag mni its- 
Omr information, MmtUro r e qnir in p p r*fo ** 4 f*» 
Kint er u arcto in s Nkury wwri ta **d*r* 
taken* tn monneotio* witk N*U 0 mmd QnorUa 
9 *0900 , v* m aintain m “Bmni00 B mrm m,* wUat 
it iM#, is sfarty «fl mis, tm ompptp oddrtoooo mf 
nmimfomturero mAoh mrtidoo bee* onfioiont so*- 
dtp 0*4 merit to bo 0aotrated is the sows jsis 
4/ tkio poriodital Corroopendento mro roqno oi o d 
to write their intptfriee is «B omam, makin g tko 
oabjoet of (ki Utter entirdp o opmr*to from the 
o orroopc mdeneo roiotiag tm patent** ankoo r i pt ion* 
book*, ate Tkto <HH greaftp facilitate the **• 
jisirin# of tkooo qnaatiena, 1 ohlok tm mmmp 00000 
hmpe to bo referred to export*. The fnU sow and 
addrern bhmoM alwapo ti ptvos. One fmtt "Hinta 
tm Cerr mp ondentd’ nrd bo oiadtp maOad os r#» 
queet, AU lotion 0to anewored bp maU mmd osl p 
• *• rp few 0 / tAois ms bo prhttod is the li m ited 
epooe at os r diopmool. 

(14888) O ao says I would tyke to 
know just bow ice skates should be filed or 
sharpened anil (2) how fastened to die shoos 
to set the brat results. (8) if jon can fire 
mo any Information about tbs proper ears of 
skates 1 will be grateful. A (1) When 
skate blades have become duUed or ehippod, 
or otherwise injured, they should be re 
ground by competent workmen who under¬ 
stand about the proper grooving of blades* 
When rcgrinding, the blades should be em 
eriod and oil-stonoQ. thereby avoiding the 
burr which gives the feeling of sticking to 
the loo. When sharpening tubular racing 
■katas first use a coarse stone to grim! 
blades straight and finish up on a fine stone. 
This makes a perfectly flat surface on the 


LBOAL NOTICES 



It seemed just as difficult to look ahead a 
year ago; yet now you wonder why you could 
not then see exactly what would happen 

By giving you the facts about the present 
and giving them to you today, instead of a year 
from now, FORBES Magazine it making it 
easier for you to chart your business course. 

Right now FORBES is discussing the coming 
year in a way that is proving of utmost value to 
thousands of business and financial executives. 

Are you taking advantage of this opportu¬ 
nity? Are you reading FORBES? If not, the 
coupon makes it easy to start with B. C Forbes’ 
"Forecast of Business and Financial Conditions 
for 1922" in the current issue. 


FORBES 

MAGAZINE. 

ISO Filth A*——. Ngw York CHy 
FREEiB. C. F.rW Foracut for l»tt 


bled* and a idee keen edge. (2) The beat 
recognised practice for attaching ice oka tea 
to ahoea la to set the akute so that the run 
nor center* on the bull of the foot and the 
heel If a person's ankle U weak it ia ad 
vismble to art the skate alfghtly off center 
on tho weak aide—atlll keeping the skate 
in a atralght line with the foot. (8) Special 
care should be given to the akatea, especially 
at the clow of the stating season The foot 
plates and blades should bo carefully nibbed 
off to pre\ent rout, and a coating of oil nr 
vaseline applied, otherwise they will not be 
in condition for immediate use at the begin 
ning of the next season 

(14884) BUT says Christmas Is 
coming and I want to make some sham snow 
for Christmas tree. A The cotton frequently 
used on Christmas trees to give the effect 
of snow is extremely dangerous. The very 
best substance to be used for this purpose 
la pure white “minoral wool'—Iasbestos, 
when this can be obtained. Otherwise the 
cotton should be rendered Incombustible, and 
this object, it la aaid, can be attained by 
saturating the cotton with a saturated sola 
tion of sodium tungstate You can buy arti¬ 
ficial snow very cheaply Some of the tari 
sties we have seen appear to be only ground 
mica. 

(14885) A. 8 says 1 Does cloth, glass, 
copper and steel retain their tensile strength 
at a temperature of absolute seroT If not 
In what proportion dn they lose it? 2 Does 
the contraction of metals which la fairly eon 
■tant at ordinary temperature bold good 
when absolute aero in reached? 8 . Is any 
known gas able to penetrate glass or a metal 
plate? 4 If wo imagined a body able to 
attain the velocity of light in vacuum, would 
the ether offer any resistance? 0 If we fan 
agined a human being located on such a body 
would he be able to “eee" anything of what 
b behind him, ahead of him or at right 
angles to such motion? 6, In sending wire- 
leas signals “around the earth" does it travel 
around the earth or through it? A. 1 Metals 
are greatly increased in tensile strength by 



cooling to low temperatures. Probably thb 
increase of tenacity would continue to abso¬ 
lute aero, although nothing baa been coded 
to absolute aero. That temperature hag 
never been reached. The melting point of 
heUam, the last gas to be solidified, is given 
by Olsen, Chemical isasat, as -382 0 This 
Is 8 decrees absolute. About doth and glass 
we have no data. 2. We have no data for 
tho contraction of metals at very low tem¬ 
perature* See answer above for v sbeolata 
aero oa this matter. & Hydrogen will pene¬ 
trate rod hot east iron As to glass, we do 
net know any oase of ooefa pmttefgOQc 4: 
Wo have no facte bearing upon the affect e t 



Experimootal aod Model Work 
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l/ENUS 

Vpencils 



AS toft as you wlahj m hard m you 
* rm ‘ piwwi but always smoother thw 
yod had draamad. A ay VENUS PEN¬ 
CIL yo* hM Ibdn ev«r tba paper 
witli • mtfcl tnxkwi Cion Motion 




other upon a body moling with the velocity [ 
ot light The motion of light Is a wove! 
motion and uot a motion of translation of; 
a material body No known body is moving. 
With the velocity of light 5 Light from in 
front of your Imaginary body would come l 
with twice the velocity it baa at pnw ut 
It would not affect the optic none na ut 1 
present constituted We can not aee by u 1 
vibration of half the wave length of light 
At present vision cranes at a wave length of 
about 100 ten millionth* of an inch, At half 
this wave length we could not see The eje 
can not appreciate tm Ice this velocity or hnlf 
this wave length Light from behind u* 
ronld not overtake us, and bcnco nothing | 
could be aeon to the rear Light from either < 
hand by aberration would eeem to come from , 
an angle of 40 degrees in front of its real 
course 0. Wireless aavoa in part follow 
tiie earths surface and oncritalf of the whh | 
la in the earth and ono-half above the sur 1 
face of the earth Another part g*** off 
into space "The Principles T T utlerl> nig 
Radio tVunmuniontluu” la u good book on 
thU subjoin. It is one of the Instruction 
I books for the Signal Service, V S Army 

| (14386) J J McA asks When whs 

| conl first Introduced? A Coal seems t*> hu\* 
been used for fuel by ancient Hrltuim Ihu 
llte first proper notice we have Is that it hiin 
mined in Newcastle, 1233, forbidden to l* 
burnt in England 1273. Nobility and gentn 
of London petition ngalnst uhh of, 1306 
1 Not In general use in England until 1625 

(14387) 10 W B, Jr, uskn for u for 

inula for detitiat's mohtlug wax A Sloiirlm 
125 parts, half soft copal, 25 parts talc, r »o 
purts carmine, 0 5 parts oil of rose gentn I 
ura, 2 drops tp 1 os. Melt the rosin by the 
heat of a sand bath, and when slightly cooUtf 
adtl the stearinL stirring constantly When 
this has molted add tiie other ingredients 
previously intimately mixed, and stir ao that 
a homogeneous product may be obtain**! 
The adhesiveness of the composition nmy Is 
increased or diminished by modification of 
the amount of cupel. A more thorough 
blending of the color may bo Insured by die* 
solving the carmine in a little potash solu 
tiou before mixing with the chalk 

(14388) J B W asks When were Iron 
cables introduced* A Hempen cables cm 
ployed by British navy prior to 1811 wIm ii 
iron Cables were introduced. First suwchs 
ful submarine cable betwoen 8 Foreland mid 
Hangatte 1851, first Atlantic cablo retab 
lished July 20-Aug 16, 1857 

(14386) O if A. nsJcs 1 k»w the French 
dean ami prepare bonce for exhibition pur 
poses. A. The curators of the anatomical 
museum of the Jardin des Wantes lm\i 
found that the spirits of turpentine is very 
efficacious in removing tiie disagreeable odor 
and fatty emanations of bones or ivory, whih 
It leaves them beautifully bleached Tin 
articles should be exposed in the flnhl for I 
or 4 days in the aun, or a Httio longer if in 
the shade. They should rest upon strips of 
alne, to u to be a fraction of an Inch above 
the bottom of the glass vessel employed 
The turpentine acts as an oxidising agent 
and the product of the combustion is an acid 
liquor, which sinks to the bottom and 
strongly attacks the Ivory if allowed to 
touch It. 

(14300) A. C N asks Who invented. 
bleaching? A Invented by Thitch first 
bleach field in Scotland estab at Saltim , 
about 1730 intro Into England 1768 1 
BerthoUets discoveries with chlorine, about [ 
1785 Tennant m patent, 1708 Mather’s im 1 
provementa, 1885 

(14301) It U K oaks for principal 
dates In relation to exploration of tlic Ant 
arctic regions A Land discovered in them 
regions by Copt Biacoe EVb,, 1831 , by Copt. 
D'Urville, 1838. Principal expeditions to 
C E. Borcfagrevlnk lands at Cape Adair 
Fab. 23, 1805, 2nd ax petition equipped by 
Sir Geo Newnes, reached Cape Adair Feb 
17, 1800 Da Qeriacbe expedition, Aug 1*L 
1807 Mar 28, 1800, German expedition, un 
der Capt Q. Baser, Aug. 11, 1901, British 
expedition under Capt Scott, Dec 24, 1901 
Sept 10, 1004, Dr Bruce’s Scottish expedi 
tion, Jan., 1006-July, 1904, Dr Jean Chare 
cot French expedition, 1004410 and 1908-10 
Lieut Shaekletan’s (now Sir Ernest) expo- 
dltion, 1007-00, Dr David, with Ur l> 
Mawaon and Dr Maekay, found the 8. mag 
node pole to be at 72* l * 150* ltf EL on 
Jan. 10, 1000 1 Capt Amundsen’s expedition, 
1910, South Ms reached Dee. 18, 1011 
Capt Soott British exp ed i tion, 1910-18. 
(Capt tiaott wpa found dead by n search 
part* Nov, 12, 1013,) 
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Make Your Concrete Floors 
As Hard As Granite 

Make them dustproof, wearproof and non-ebsorbent Lap idol ith will 
do it Over 200,000,000 square feet of lapidolised concrete prove it 
It is saving millions of dollars by keeping the sharp concrete duet 
out of bearings and out of merchandise, and by preventing the de¬ 
lays and expense of patching and replacing concrete floors 

IAPIDOIITH 

Imh TRADE MARK kMS 

la a liquid chemical which Is flushed on new or old floors It acts 


SONNEBORN PRODUCTS 


Gmccafr 

ths durable Mill Whtt* Washable Ar©- 
resisting, and of exceptional covering 
rapacity Q toot. Flat mad Kg gabel I 


the m o d ern wood preeervetiv* give* 
new lile to old or new wooden floor* 

Stormtight 

the | rot active roof costing for ell kind* 
of * ecn or new roofe Saves labor and 
mtu>»i coat of new rook 


at once, completing the hydra¬ 
tion of the cement ao that n 
holds the sand in an unbreak¬ 
able bond Walking or truck¬ 
ing cannot grind it up- fluids 
cannot penetrate it 

Lapidolith Is the original con¬ 
crete hardener standard for ten 
years 

WrHr for tuUmonlab from 
all lint*, laptdoHxed concrete 
block and lUvaturt 

L SONNEBORN SONS, Inc. 

D^t.l,2M FEAKLST . NEW TOM 





April 25th Is English Walnut Day 
Plant some English Walnut Trees 
this Spring—Order Now 

Bare In the north, thousands of English Walnut treea are thriving and bearing 
delktoiw nut*-you are safe in planting our hardy northern grown trees in localities 
where the winter temperatures are not too severe for peaeh trees— In almost 
every locality north, cast south or west you will find bearing English Walnut trees- 
wherever peach trees will grow, our hardy English Walnut trees will succeed. 

We offer small trees as low as II00 es< h, but send for our beautiful catalog, 
which describes the different varieties, the different sisea, with prices also a multitude 
of other hmrdy sal Ire**, /rail and ornamental Ira*s, rosaa, start#, arargra#**, 
hedge plants, ate » for while we have the large** assortment and the large*t stock of 
northern grown nut trees in America, we ore also growers and have been for more 
than half a century* ®f a general line of hardy, dcpmdable nursery stork 

If you inland to plant an orchard—#/ you inland to hemutify your 
groands_ mo swtfor horn much or how Utile you Intend to plmni , start with 

*fTftmrrrd Crtaa" trass. Send for Catalog H 1 today—it's our only salesman 

GLEN BRO&, Inc^ Glenwood Nursery 
E*tmbl»h«d I860, Rochester, N. Y. 
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Patents and Trade-Marks 

General Principles, Current Comment, and Interesting 
Decisions 


TYPEWRITER 
[SENS ATIONl 

I / rrv I rtiil Use <is You /\n 


Aftar trial iwj m oolj $5 00 ■ lo ath 
until tha low total prie* ol |MAA b paid* 
aadtha maohtna byawfs.ThM U ahioMf 

ssr 


L. C. SMITH 



Patent Uv In Japan.—The patent and 
trad**murk law* of Japan have recently been 
amended mul munnrou* rjutiigiw mitdo tlwtrs- 
In Of internet 1 h thtj first of those, which, 
briefly, U to the following effect A patent! 
U to Ik) awarded to the flint applicant ill 
*t<rad of to tlio ft rut Inventor and in cone 
there are two or more application* with re¬ 
gard to an identical Invention, filed on the 
same day, a patent will he grouted accord 
Lug to thn term* of agreement between or 
among the applicant*. When no such agree- 
mont can be ttrrlvod at the patent will be 
granted to none In this way nil provisions 
for interfere act proceedings have been abol¬ 
ished 

Patent Infringement After Decree 
Pan tillable aa Contempt*—A patent right 
i* a civil right, and violation of n patent 
right non nr! to ten a dvil injury for which the 
law provide* compensation, in the form of 
damages. However under certain cirrora 
(dances. Infringement of a l>nt< nt may bo 
punished, in effect, as If it were a crime. 
Thn*. violation of an injunction restraining 
patent infringement 1* contempt of (Yurt 
and may be puninheil by fine, by imprison 
meat or by both A rase of this kind was 
recently decided In the T nited States Circuit 
(Yurt of Appeals of tin. Second Circuit 
tfdfcey fa Ofotwnstf, in which it was held 
that a certain change on hii infringing de¬ 
vice, by a defendant, after a decree and in 
Junction agniuel him wan merely colorable, 
and hi* use or *ai* of the changed device is 
therefore punlnhuble a* contempt of (Yurt. 

Trade-Mark “Matt and JerV-The 

Supreme (Yurt of the l nited State* has 
rendered a final adjudication of the trade¬ 
mark rights in the title "Mutt mid Jeff,” 
as indicating the humorous cartoons origi¬ 
nated by 1L O Fisher, aud widely exploited 
and syndicated throughout the country in 
various newspaper*. An effect of the deci¬ 
sion I* that the proprietary right to ‘Mutt 
and Jeff" aa charaLtem i* possessed by 
Fisher, the originator, and that derision* to 
that effect in the New York State (Yurts 
arc binding The Supreme Court awarded 
to Fisher the exriuidvo right to the repro¬ 
duction of the (huractors which he origi 
noted, and adjudged the reproduction of them 
character* by others in effect to constitute 
unfair competition The (.Yurt refuned to 
entertain the contention of the defendant 
that Fisher could only copyright particular 
posture* or statement* descriptive of their 
exploits, or that the two characters as he 
had devised them had become public prop¬ 
erty 

Effect of Prior Interference on Issued 
Patent—As a general rule, the declara¬ 
tion of an interference proceeding in the 
Patent Office canae* no Joy to either of the 
appHcanta or patentoca involved It usually 
means added expense and dulay Hut even 
an Interference proceeding is not without Its 
advantage*. The Supreme (Yurt of the 
United States in a recent, interesting deri¬ 
sion (HUdrcdth v*. Mastoroa, derided No¬ 
vember 7 1021), has pointed out one effect 
of smh an interference, which is of interest 
that the presnmptiuti of priority and novelty 
which arista from the granting of a patent 
must huve greatly increased weight when the 
Holm of the inventor is subjected to dose 
and careful scrutiny under the stimulus of 
an interference contest Furthermore, the 
rule hit* long been laid down, though not 
referred to in the above derision, that In the 
event of subsequent litigation based upon a 
pnteut previously involved In an interfer- 
once proceeding a preliminary Injunction 
will generally be granted one suing upon the 
patent, where thn defendant la the losing 
party in the Interference 

Trade-Marks and Trade-Names Distin¬ 
guished.—A trade-name can be distin¬ 
guished from a trade-mark In that the for¬ 
mer is either a word or combination of 
wonts serving to distinguish a certain manu¬ 
facturer or merchant and hi* specific mer¬ 
chandise, which word or words, although not 
capable of exrtiurfve appropriation, nor ref- 
inter able In the Patent Office os a technical 
tnulc-raark, will nevertheless be pro te c ta d 
within certain Hmlta by the Courts froffif 


general nse by competitors through the doe* 
trine of unfair competition, while, on the 
other hand, » technical trade-mark is ca¬ 
pable of exriunive appropriation, can be reg¬ 
istered In the l nited States Patent Office, 
and an infringer may be proceeded against 
under the provisions of the Federal Trade- 
Mark Statute*. 

Such words, therefore, aa * Wanamaker,** 
“H/geia," *7710 American Girt," • Flare 
Front,” “\\ nltharo," etc„ are trade-names 
which wlU be protected by Courts of Equity, 
through the application of the law of unfair 
competition, while 'Kodak,” "Coca-Cola," 
"Jell-0," etc, are trade-marks capable of 
Federal registration and Infringer* may be 
proceeded again*t directly under the provi 
alone of tbe Trade-Mark Statutes 

Cartisa First to Invent HydroaJrpUne 

—In a recent decision of great public inter¬ 
est, the Lulled States Circuit Court of Ap¬ 
peals for the second Circuit has held that 
Glenn H ITurtiss, of airplane fame, was the 
first to Invent a flying machine that could 
rise from and alight upon the water, and 
established Curtiss'* right to a broad patent 
covering thn hydrouirplann This derision 
reverses that of tbo lower Court, the Lotted 
States District Court for the Eastern IX* 
trict of New York. The litigation grew out 
of an application for a patent filed August 
22 11)11 by Curtin, who, during the pre¬ 
ceding January had tested his so-called flying 
host In the harbor of Sou Diego, California, 
in a successful flight with an air machine 
•quipped with a boat like hull and with tbe 
wings buoyed with small pontoon*. This wse 
on January Jtith, the same day on which one 
Janin filed his application for a patent The 
cose turned largely on the actual reduction 
to practice by Curtis*, ut 8an Diego The 
Pourt held that this reduction entitled Cur- 
tl*s to the broad patent, as Jnnlu ■ invention 
at tbo time of this test, and even later, when | 
tbs application of Cu/tim was filed, had not 
advanced beyond the theoretical stage. Tbe 
Court said, inter alio "The reason for this 
holding i* that whatever Janfn conceived 
tfrior to January 26, 1011 whatever expert 
meets or mod cl* he made, It is admitted that 
the fruit of all that he had done wus con 
tamed in the,specification he then filed If, 
therefore, thgi specification does not enable 
the man skilled in tbe art to construct, with 
out further exercise of tbe inventive faculty, 
an opemtlve hydroairplane, there ha* been 
no reduction to practice, constructive or 
otherwise " 

The Condition of the Patent Office.— 
The unfortunate condition in which tbe Pat¬ 
ent Office finds Itself, because of enormous 
pressure of work and numerically Inadequate 
pereonnol, is fortunately bring given a greet 
deal of ppbJirity in newspapers and technical 
periodical* of the onnntry Vsrions associa¬ 
tion* intenwtnd, such as the New \ork 
County Lawyers Ansodatkm. the American 
Society of Methfuiical Kngiuoer* and otliorv, 
are exerting every pressure to expedite pend¬ 
ing (Yngmadonal action to remedy this sit 
nation. As has been already stated in those 
columns, the Patent Office Is nearly 60,000 
cases In arrears. A large proportion of its 
trained staff has resigned to take up mom 
lucrative work, and in the seventy years 
posh the pay of the Patent Office personnel 
has been increased but JO per octal. Surely, 
this needs no further comment. Nor Is it 
necessary to say anything In regard to the 
bearing of the work of the Patent Office on 
tbe industrial, commercial and economic life 
of the country Certainly, there can be no 
governmental function of greater Importance 
than that which la largely instrumental la 
fostering tbe development of invention and 
tbe protection thereof Great p r es su re is 
bring brought to bear to farther tbe passage 
of the Larapert Bill in Congress, which will 
result in a complete reorganisation of the 
Patent Office, and will provide a sadly needed 
Increase in the salaries of Ita employes. 
Further, the very fact that this bill has tha 
hearty endorsement of some two thousand 
members of the American Society of Me¬ 
chanical Engineers, to say nothing of tbs 
rank and fils of the legal profaation, la indl- 
datlrt of the importance of the proposed leg¬ 
islation and its need. 


You probably know 
the BESSEMER but 
do you know that— 

CD they use tha cheapest, moor easily 
available fori, (II) bores power oocts 
are frequently 50% lass than steam 
or risetrte power, (III) they oper a te 
for foil shifts wit ho ut any a tte n tion-— 
vibration-free, Sootustioa-free, <IV) 
they are buttt ta !5to 100H.P sleet? 
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Electrical Notes 

Summaries and Excerpts from Current Periodicals 


Electric £U«mi Oenereter.—In a paper 
focrtitlr pwNatid baton the American Elec* 
trocbowical Society, M«i» Lid burr and 
Stamp* rive a description of an inexpensive 
form of apparatus and it* method of empluy- 
meat for gtueradoa of attain by means of 
alternating oar rent at volUgra from 100 tn 
DU) This apparatus is particularly adapted 
to a plant which operatea lta own hydro- 
electric installation or purchase* blocks of 
hydro-elaetric power and ban available at 
times energy which it can use at little or no 
additional oost tender such conditions con 
nidrrable saving In fuel may be made by use 
of the doctrto boiler 

A Million-Volt Transformer of 1000 
MA capacity is being built by a tending 
electric company for Its experimental Inborn 
lory at Trafford City, Po. The wimllngv of 
rids transformer contain nearly 70 miles of 
wire The transformer is built on the prin¬ 
ciple of distributing the dectroetatlc stress 
in dm eloped by 0. L. Forteaeue of the West 
mghuuse Company some eight years ago,: 
The terminal bushing is the largest ever built 
In the WestinghooM shop*. Special ma¬ 
chines had to be fitted to turn the bushing 
on this account. Its length is 10 fret* and 
it Is 41V4 Inches In diameter The static 
shield will be 10 feet in diameter and 20 
inches deep. Tbs boshing will weigh about 
0TI00 pounds when completed. 

Volvt Amplifiers In Cabte Work.—Am¬ 
plifier* of the valve or vacuum tube type are 
bring applied to oable work* bat no results 
lmve yet emerged, except for a solitary Ger- 
intin note on the subject* so we learn from 
The Electrician The capabilities of a mod 
om amplifying device applied to a submarine 
< able ore far in advance of the ability tn take 
iulvantage of them. With superoensitive re 
reiving device* ths duplex balance requires 
refining to a degree which doe* not sewn 
possible technically or eommercUlly* More- 
over a lung snbaarine cable stretched from 
continent to continent collects disturbances 
not apparent on dm ordinary siphon re¬ 
corder, and wv con tody reckon on on in 
crease of oabte apeed of about 00 per cent 
a* a matter of routine, when each amplifiers 
are employed. 

Tdfphmi Cables and Amplifier*.—An 

hitcrcaang account of the history urn) devel¬ 
opment of the art of telephoning over long 
distances, through cables beginning with 
Professor Pupiu’s loading colls* their calcula¬ 
tions cutd present use. is captained In a re¬ 
cent Issue of Bl*ctn>t*c)mUch* Ztitsckrifi. 
The- Krantp system of increasing the induct 
auee of a cable by winding a layer of Iran 
wire upon the oopper eandantora Is men¬ 
tioned aa the second atop. This a y st em is 
used, for example, on the long submarine 
telephone oable in Bast Prussia. Then came 
the Brown ffteMpbcm* amplifier, based upon 
the cteiitreiMMpieiifl principle, bat never used 
practically, 0s It was superseded by the 
Iiiebea amplifier In IMA. which was the ftte-i 
runner of Mm kaenutt tube, and finally the 
present-day high-vacuum e l ec tr on tubes. 

KUrt tempering by Radios— For the first 
time in the history of electioneering candi¬ 
dates were able to talk to the public without 
the latter leaving their homes. This was 
dune by moons of the Weetlnghouae radio 
telephone broadcasting station at Pittsburgh, 
where the sp ee ch es were mode by ths candi¬ 
dates. The nominations for mayor proved a 
very Utter fight in Pittsburgh, and radio 
was called into play to get the messages ef 
the candidates to toe people. In this way 
thousands of persons were addressed at one 
time without the inoonvenianee of leaving 
their own radio set Bach candidate for 
mayor wag sent to the broadeasting station* 
where he was allowed five minis toe to teu 
the reasons why he should be sleeted to the 
office. This prosed to be Quito popular and 
exdtod no Httle interest In Pittsburgh and 
vicinity 

Ufl* for Htoctrie Wote* Hooter.— 
Still another type of electric hot water 
heater has nude its appearsnea do the star* 
)“** fa j teatt iyhe growing demited tor do- 
▼toss of tfcUkfod. ThisTotsSt type is not 
f* betas toss*** beater * The standard steed 
beater Of tide type aoppUse Sufficient hot 
««ter tefThMi saopgh qmsstitte* (U5 
■Mtooo m toterTfap SkyhoffiMteU use vrith 


a maximum current consumption of 16 nm 
peres. It oparntos on either ultrnmLluK or 
direct current, 110 volts. Its operation in 
controlled by a three-heat switch, making it 
possible to regulate both the quantity of hot 
water and the temperature The lien ti hi, 
unit can be readily removed without the 
necessity of drawing off water from the tank 
One ingenious application for this heater in 
in connection with lint water radiators, 
where oue heater may serve to operate n 
single rud tutor in lustuncea where it would 
not pay to aturt up the entire licuting 
system 

New Uses for the Telegraphone.—In 

the telcgmphono devised many ynnm ago hy 
run 1 sen a telephonic conversation wmh 
* fixed* by magnetic action upon a uteri rib 
bon or a ateel wire and could be reproduced 
Inter by passing this ribbon again over a 
small cloctromsgmt la the winding of which 
a fluctuating voltuge was act np which in 
turn energised h telephone reeoher Tin 
results obtained with this apparatus did not 
warrant its more general use* on uosount of 
tlie falnttioss of tbo reproduction Hince, 
however, the modern vacuum tube came into 
>ogue it bits been potadblc to amplify the 
sound to say degree and A Nasnrischwlly 
In Eleetrotcchni*ckc Zrihihrift states that 
he has constntetod an electromagnetic phono- 
grapli on ths combined principle of the tel 
egraphono and the amplifying tube lie 
shows further that with this metiuMl a me* 
sage may be “spoken Into * a rail and picked 
up by the engine*r of tlw train following 
Here U a suggestion that might he of gn.ut 
value for railway signalling purpose*. 

Something New About Batteries.— 
When storage batteries dry etlls arc 
cooled down to minus 170 (leg r the tern 
peraturc of liquid air the** producers off 
Moctridty may revert** thrir \oltngv This 
Is the scientifically startling phenomenon 
that has been discovered at the Him tut of 
Standards by G \\ Vlnal and F W A1 
trup, who wore making tost* to determine 
the reliability of batteries at arctic tempera 
lures. So far as Is known, this Is the find 
time this phenomenon has been observed 
Down to 80 deg below aero the voltage re- 
mainsd *at the normal value At about 
minus 100 deg C the voltage dropped down 
to nothing and then at a slightly lows* 
temperature, atrongily regtetpre^a mlnns 
reading as high ns 10 volts. TTm voltage 
fluctuated violently ranging from positive 
10 volts to negative 10 volts. These re 
vefhuls happened whenever the frosen elec 
trolyto of the cell “ticked r No hope is held 
out by the Bureau of Standards that sto age 
batteries can be rcclturapl by the simple 
method of cooling them to the low tempera 
turcs nsed in the tests. The currents «t 
these low temperatures are vanishingly 
small, ami practically they hardly exist 

Pilotless Warship.—A boat built by the 
-French Navy during the war was controlled 
from an airplane The construction of the 
control mechanism is described in n note up 
pearing in a recent issue of Electrical World 
This boat was patterned after n German 
pilotless boat which attacked a French pier 
The German boat was driven by a gasoline 
motor and electrically controlled by moans 
of a 80-mile one-conductor cable The bout 
contained two goonllne motors ouch os ore 
used on asppoUno, operating twiu screw pro 
palters capable of giving the hoot a top speed 
of 40 knots per hour Seven distinct opern 
Itlona of the engine and the rudder could be 
performed by means of the remote electric 
control The control was essentially by 
i means of a ratchet mechanism, a different 
number of ratchet impulaos corresponding to 
certain actions of the boat. A small ga» 
lin e e lect ric generator set and a storage bat 
tory furnished the energy for tfie operation 
of the different motions. A special time 
relay was In aeries with each of the seven 
distinct positions, so that every one of the 
different operations was executed only after 
the eon tact-making ratchet mechanism 
stopped for a certain minimum time on a 
given position. In ease of Immin ent danger 
to the boat an eighth position of the contact 
apparatus was provided for the self-destruc¬ 
tion of ths boat by ignition of Its own 
charge. 


Every Shop an Experiment Station 


It t not only for the Inventor to develop machines and 
machine-output with Veeder Counters Evay manu¬ 
facturer should carry on “experimental work*' in devel¬ 
oping the daily production of his machines. He should 
watch the record* of work produced so as to see where 
the worker’s output can be increased —by means of a 


COUNTER 


I 





f This small Rotary 
Ratchet Cougar (No. 
6) counts reciprocating 
mov emen ts of the km, « required 
k tydkqjW op—b-* d —ay —1 
wU tf» hrm is swwa 
tfca m haaaaelsW 40 to 60 rWa si, ths 
e—S*stemo— A rnunlili two- 
wka at hm law npMn to. Thw 
oatnhu aaksnlrSwsdde —sm 
*• 

CC«t nearly fuU-aiaa) 


Tim Urge Sot-Back Rotory Ratchet Counter 
records the output of punch praam, metai- stamp¬ 
ing machines and others whore a reaprocatmg 
awvemcnt xxbcata* an operaboD. Repkers one 
lor each throw of the lever and sets hack to mo 
from any figure by tunung knob once round. 
Provided win from four to ten figure-wheels, as 
required Pnee with four figures, as ilhistraied, 
$11 50 (Lst J Equipped woh lock end keys to 
preve nt tampering woh the record* $2 00 extra. 

\Cu! less than toff im) 


There are mtUable Veeder Counter* foe all product-recording pus- 
poses, and Jot eoerjj countfnf requirement oj tpedal nature. You 
need the Veeder Counter booklet a» sore as Jpu'ite something that 
needs counting, it's entirely free on request 

The Veeder Mfg. Co., hL&c^ 


Great Motor Bargain 


By manufacturing in vast 
quantitiea, using automatic 
machinery; by telling 
direct for cash, and by 
being sateafied with a very 
narrow margin of profit 
for ouraelvea, we are able 
to offer this M h p ol- 

rr::* $1 Q.so 

motor for JL 



Motor weighs 24 lbs., bare, 33 One Year Guaranf. We 

lbs. boxed. Tho, fated **\ h p, guarantee e ve r y motor sold for one 
every motor is tested for 50% WiSMI ^ 

overload before it leaves the tote- yW ” ot month *’ t * ,e u * u * 1 
tory It it standard 110 volt, 60 cuttom) Each motor bean a 
cycle, 1740 rpm , split phase, tout- GUARANTEE TAG entitling the 
cooled induction type, suitable for owner to i new motor, express 
washing marines, churna, cream prepaid, should anything go wrong 
separators, font, blowers, lathes, mot or within the first 

Our method of aumunetam not “"“*• 8ta ^ r *, turo 

only rdilucea costs but it Insures s t ^ le motor ex P re8 ** collect, 
perfect interchangeability of repair in the box in which you receive 
parts the new one 

QuoiMty Dtocounts-On 3 motors ordered tn 1 shipment, price is $13 00 
each, 6 motors $12.50 each, 12 motors $1X25, 25 motors $12.00 each. 

Sand Cash with Ordur 

or we will ship by express C O O, if you prefer 

NORTHWESTERN ELECTRIC COMPANY 

41ffi South Hoynt Avonuo, Chlongo 
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FREE—the most charming book by Anatole 
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France, winner of this year's Nobel Prize for) SrtbS: SsS^sSsi 
Literature—with one year’s subscription to SK £ TiTA* MWTWf .* S’JSEt* * ZS. 

* * * sod their front oat edges. Bsfereaoa to lbs btltty of error The mKm to Vfekh f reft, 
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J a f V „ tbs inner edge of*** oecood btnor, sad the toto the Arid of vision, and w*a apt to ht 
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puts it in your home! 



V 7 LS onl> $3 bnnga you thu genuine 
1 Shipman Wand Rebuilt Underwood di¬ 
rect from oui factory Then only small 
monthly paj tuenta makes it youis or, if 
convenient pa> cash Either way, you'gdt 
the vorld 8 standard typewriter and at a 
big saving to vou 

WHY PAY RENTAL? 

Think of it Yon pay only • little more each 
month than rental—and the machine is yours I 
Wo offer you the same ftfur models of the Under 
wood Typewriter that art being made and sold by 
the L n lerwood Company today The only differ 
•nee is that Shipman Ward machines are rebuilt 
like new by experts You can t tell Shipman 
Ward Rebuilt* from brand new machine* Visible 
writing—the full Itnv of typewriting is visible at 
aU tunes S tandarl 4 row stages eki/t keyboard 
Two-color rbbon back spacer, stencil deviee 
* automat c ribbon reverse tabulator etc In addi 


tion we furnish FREE water proot cover and 
Special Touch Typewriting Instruction Book 

EASY PAYMENTS 

You pay only a little each month The amounts 
are eo conveniently small that the machine win be 
yours before you know it And all the time you 
are paying you will be enjoying the use of and 
the profits from the machine 

10 DAYS FREE TRIAL 

Remember you don t even have to buy 4m ma¬ 
chine until you are fully satisfied with it after a 
10 days free trial See for yourself how new it 
is and how well it writes Yog must be tiflefled 
or else the entire transaction will not cost Jreu a 
single penny And you can earn liberal cash com 
missions on any machine sold through you. Ask 
about our Agency Plan 

If you have an Underwood wo will accept it in 
trade for a later model or rebuild it for you But 
tear out and mail the coupon now so ypu will be 
sure to get your Underwood at a big saving Act 
now—oend the coupon today 


NO PAYMENTS IN JULY OR AUGUST! 


■lillimavimg Mail Coupon Today 


—S"5I i Typewriter Emporium 

---wwa-™- [SHIPMAN-WARKMro.ro 

•uwtor r f o No 1 me semmosss oebm umtamqo' , u « 

•»« * 2183 SHIPMANJygLpmG, CHICAGO Mtihfc'ijltt 


& suave i 

n Vn. m. MUT rw. iWhr □ Start m* par w tmrmmU ofltr . 

lftaM J ! 

ftMrtorX FUN. * 
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A New Thrill- 

A New Pleasure 


iVu?i 


inaing 
i es 


/^N a tablet dug 
t p from the 
r m t ai<*m 
Nipp r arm re t 
If found a Sume¬ 
rian in script on, 
detailing in aim at 
identical word* tl a 
Biblical atory f 
the birth an 1 find 
it g of Mow 
Written nearlf 
5000 yean ago, 
cettturie* before 
the Scripture** re 
more than tra I 
t oi a 1 landed down 
from father to aou 
among the chi 1 dr n 

of laraal it yet forma an almost exact parallel to the Sonpthral narrative 

This curxmity interesting inscription 1^ bat one of the many thousands that have e ial led 
srisnilrts and historian* to correlate the histories of the ancient peoples that livrd an 1 f ight 
over and died fa the land of Palestine m the times of Moses of Joshua and the Prophet* 
Now translated into English and for the first time made easily available this and a thousand 
other stories of intense Interest to every man are to be found in I 
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The Ace Four-Cylinder Motorcycle brtngs 
to you an entirely ne*w idea of 
motorcycle transportation 

S MOOTHNESS that you have never 
imagined silence that you have nev¬ 
er dreamt of and comfort that has never 
before been possible m a motorcycle be¬ 
long to the owners of the Ace four-cyl¬ 
inder motorcycle 

A steady flow of great power ard si¬ 
lent vibrationleen action come from Ace 
perfected four cylinder construction 
The real thrill of flying sweeping mo¬ 
tion is yours the moment you mount 
this new Master of the Highway In 
stont pick up at a twist of the wnst 
comfort safety and speed that givt you 
a new control over time and distance 
Lsarn these things for y unwlf—go to tbs 
i aarsst Acs dsaUr have a deroonatadon of ths 
machine w h ose beauty strength power and 
flexibility art giving its ridera a tranaporation 
Mr vies naver before available 
^ If you do not know ths Ace dealer send for ill 

lustra ted descriptive catalog and we 
w 11 refer you lo him 

idr _ Ack Motor Corporation fh* 

Ave at Sep viva Btreet Phi lade 
phta Pa. 
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For this kind of work a truck 
needs Caterpillars 

The life of a truck engaged in construction work is not 
an easy one as the picture above clearly shows. Climbing 
in and out of excavations and carrying heavy loads over 
newly excavated areas are only a few of the difficult tasks 
which it has to perform 

To do this work successfully a truck must have trac¬ 
tion. That is one reason why you see so many construc¬ 
tion trucks equipped with Kelly Caterpillar tires. 

Caterpillars don’t know what it is to get stuck for lack 
of traction When they strike a place where the going is 
hard they simply dig in their toes and push all the harder. 
Many a truck that has to be towed out of difficult places 
could pull out under its own power if it were equipped 
with Caterpillars 

Traction, however, is only one quality of Caterpillars 
that has made them popular in construction work. In 
addition, they give the truck owner all the other qualities 
he wants in a tire—resiliency, dependability, big mileage 
and a lower cost per mile than any other type of tire. 

Caterpillar • an made in eizee euitable 
for trueke of every type and weight 

KELLY- SPRINGFIELD TIRE CO. 

GENERAL SALES DEPARTMENT 1710 BROADWAY, NEW YORK 
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With the Editors 


N OT the least interesting phase of mug- 
ftriiw editing Is the selection and 
preparation of the cover subject Perhaps 
it Is the element of chaht^^rliich makes 
this phase so interesting, or again It may 
be the natural Instinct for m a kin g pic¬ 
tures* which la Imbedded more or leaa 
deeply in all of us. At any rate, to select 
a suitable subject Is by no means a simple 
matter* for when it comes to making a 
cover picture there are few subjects which 
readily lend them Helves to such treatment 
And even a subject that seems mostMMlr 
able and attractive not Infrequently proves 
a disappointment In the finished form 
Hera, then, la where the element of 
chance enters, which Is due, in large meas¬ 
ure, to the many steps between the Incep¬ 
tion of the Idea and its realisation on the 
printed cover First of all, a choice Is 
made from among a selection of subjects. 
Our cover artist la given the idea, together 
with suggestions as to composition, details 
and color treatment The artist, being a 
rather particular sort of person, not in¬ 
frequently insists on seeing the subject at 
first bond, and even makes his own photo¬ 
graphs of the various details ao aa to en 
mm the utmost accuracy for his painting 
For Instance, tn making our November 
cover picture, Mr Brown, the artist, ob¬ 
tained his data and actually sketched his 
subject while riding behind the engineer 
In an electric locomotive In making the 
present cover picture, Mr Brown studied 
the airplane used In aerial photography 
work at first hand. Tlie various data then 
taka shape in a preliminary rough sketch, 
which la usually the object of some crit¬ 
icism and much suggestion The sketch 
Incorporating the numerous changes and 
suggestions. Is then transferred on to the 
large canvas, to be worked out In oil paint 
The finished canvas, after certain slight 
changes which may be necessary. Is sent 
to the lithographers In order to be repro¬ 
duced. The photographer, tlie plate maker 
the Ink maker, the imper maker, the 
pressman — all of these are directly re¬ 
sponsible for the carrying out of the cover 
(den In order that the finished result may 
lie a success. 

S EVERAL days after It became entirely 
clear that the Washington Conference 
would result In the necessity for destroy¬ 
ing a number of American battleships, 
completed and under wuy, we bad a vis¬ 
itor from Washington—a Naval officer 
(la came to tell us hts troubles and to ask 
us for help. This wholesale scrapping of 
tonnage was something new in the Navy's 
experience In brief, the Navy's state of 
mind was, "Well, how do jou scrap a bat¬ 
tleship?' It was desired that we give the 
widest publicity to the problem, and aid 
the Department tn gathering data In ex¬ 
change for ours we could have theirs, If 
we would promptly print the whole story 
We Investigated, the Navy investigated, 
others Investigated. Aa we go to press, 
tbs answer to the problem, so far as It has 
been worked out. Is as we give It In our 
handsome center Insert, which Is repro¬ 
duced by the offset process of printing 

T HIS Issue Is distinguished from pre¬ 
ceding Issues of the new monthly Bet- 
KHTtrte American by Its several long art! 
den. Always our policy Is to keep Our 
articles down to the smallest possible 
specs, consistent with clear exposition of 
the subject and proper pictorial display 
It just happens that several unusual sub¬ 
jects came along In time for this issue 
"Winged Surveyors" Is un Interesting A- 
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\lew of what lx taring dune with aerial 
photography In them days of peace The 
author Is none othpr than Sherman Fair- 
child, who hus done so much for this 
brand* of ptaHography during the past 
5 ear or two Aside from covering the 
technical features of hlfl subject, Mr Fair- 
child him succeeded In Introducing plenty 
of human Interest which Is always the 
Hlrice of any story Then there is the arti¬ 
cle on the scrapping of battleships, which 
requires four page* for pmptr treatment 
"Radio for Everybody" Is the bmg radio 
article which has been promised It la 
Intended ns n preliminary Introduction to 
this most timely subject, and Is to be fol¬ 
lowed by other more udtanced and cer¬ 
tainly more specific articles. 

W HILE on the subject of radio, we 
might ns well announce the big radio 
story for the April Issue Several weeks 
ago MirJou* amateurs throughout the 
country port lei] Kited in the transatlantic 
Mending tests, and not quite thirty of the 
transmitters were heard in Scotland by a 
representative of an American radio or 
g uni ration There Is real romance tn these 
tests, ns well us meat for thought The 
(rovemment and the commercial stations 
capable of spinning the Atlantic are ualng 
upwards of 100 kilowatts for the purpose, 
yet along come the radio amateurs with 
small aerials and less than one kilowatt 
of energy for the same purpose We Have 
In ndml n little shntk outride of Green 
wich. Conn., where a number of young men 
spent sexcrnl long nights over their vac 
uura tulies and condensers, tuning coils 
und motor generators, sending certain code 
messages nt predetermined times and 
wondering all the while If they were "get 
ting through" Hut w by tell the story 
here? Tills Incident is only a small part 
of (he urtlcle that will appear in the April 
Issue 

I N \lew of the conference between the 
Go\ernment und Henry Ford with re¬ 
gard to the dlM|Mwnl nnd the development 
of the Muscle Shoals engineering project, 
it Is will to direct attention to the article 
on this huge undertaking which appeared 
In our issue of May 7 UKll in that issue 
we reviewed the engineering features of 
Mum. 1c Shoals and the giant Wilson Dam, 
and to do m> aguln would lie but tiresome 
rtpetition !!nwe\er as Mr Fords plans 
take diHnltt form we shall have more to 
huj regarding tills gigantic work 

J UDGING by the progress made in psy- 
chlntl research ns well as the steadily 
lm reusing seriousness with which such 
work Is being greeted by the thinking peo¬ 
ple of the world it seems hut fair that a 
journal of this kind should at least devote 
a quota of Its attention to the foremost 
developments In this latest science In 
this Issue, therefore, appears an article 
on Hie human aura prewired by a mem 
ber of our staff If we had been unable 
to see such a phenomenon for ourselves, 
we should he highly skeptical But In this 
article we speak from first hand experl 
cnce nnd In all other similar subjects 
which we mnv treat In Milmequent Issues 
we shall make it n point to draw n very 
definite line between what we know from 
personal experience, to be so and what 
Ih reported to us by other persona. In 
some Instances we shall therefore assume 
full mqionsihllliy for the statements 
made while In others we shall make It 
clear that the author of the article speaks 
for himself and not for us. 
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Winged Surveyors 

What Aerial Photography Is Doing for Industry and Science 
By Sherman M Fairchild 


nil! be a nice place when they get It 

IN finished * 

Thu* *pok« Tncks, one of the delightful characters 
nf the John Henry stories expressing his csaitempt for 
(he tier-changing New York, with Its torn up streets, 
subway extensions* wrecked buildings and new ones 
taking their place** In ever recurring cycle*. 

In n manner of speaking* 

wo have never until recently - 

had a good look at tlie Island 
our thrifty Dutch ancestors 
taiught from the Indians. An 
for our poor ancestors, they 
never did get a good look at 
U In those days tliere were 
too many trees. In these 
days there are too many 
buildings 

It takes an aerial view to 
give New Yorkers a compre¬ 
hensive view of the town 
they lire tn, to make them 
comprehend fully the extent 
to which the trees have 
ghen way to the buildings, 
and the buildings to other 
buildings. And it is only 
rewntly, as remarked ulK»ve, 
that we have been uble to 
look down, get a blrds-eye 
v lew of the whole layout, 
and decide whether it was 
the Indians or our ancestors 
who dro\e the best bargain. 

In the last six months, 
for example, the first com 
plate aerial mosaic map of 
Manlmttan Island 1ms heen 
anmmliMi and photographic 
Itrlnt* are being made on a 
scale that brings out a 
wealth of Interesting detail 
and opens up a vast source 
of Information that will be 
useful In the further expan 
slon of the dry's commerce 
and Industry and home 
building. 

Oblique or Mosaic-—Which? 

Aerial photography of to¬ 
day has two distinctly *ep- _ 

a rate forms as to method of ^psum, s*** •"■■JT’ISl!* 
production and application. 

TWj K th, obllqw, or pe^ 

spflrtivt vlflVf which Is of ■ 

Till* fn commerce *a<J fn- 1 

dnatrjr la divert* form* of 
advertMag end tele* field analyst*. ft lx the meet 
advanced method of yhlnc a emnprcheniilve Illustration 
of * nlveu ana, ehowlna tn detail the character of 
Mfttaga or taduetrlel fftctlltlea of that area The 
otbee type of photograph 1« the vertical or momle pho- 
tegnph, which, la U* complete form, hi really a eerie* 
of tartica} photograph* taken over aa area and m 
matched together that they form aa accurate photo. 


graphic map front with It scaled measurements may 
lie taken These two phases must, In Justice tn the 
subject, be dealt with seimratelj 
The oblique, requiring less skill and preparation, 
naturally preceded the vertical Its problems, when 
solved, paved tlie nay for the vertleul and the develoje 
ment of the nitmuh, from which the greatest benefits 



A—Tbs mrnm. maiauUfM, In pkc«. C-Dris for sutamsticmUr msklns memm at regular Interval*. 

& —iMtntment for <tet*rmlnin* the Interval btmn nvomir*. g— Battery I"— Eapoiura alsnal llsbt, a Photesrapher • 
Mst, H -Spirit ML I-Urank for bawl otteratlon J-Motor for rawUlns aunwa. K~ CaWa to pilots slsnal ll«ht 

Tools of (1 m sorts] esmers man* ss Installed in sn airplane 


will undoubtedly be d* rived In the near future 
In contrast lo the war enmeru the commercial cam 
era of today Is much larger and has many Improve¬ 
ment* III lens and shutter which add to the certainly 
of operstktt and the quality of the results People 
often ask why, It Is not possible to use a kodak nr 
graflex In the sir In principle, the aerial camera does 
not vury from the camera used for high grade ground 


work but the conditions uiuhr whhh It Is used vury 
so much from ground condition* that a much stronger 
design und ont more adjustable to conditions Is Im¬ 
perative lhe wind pressure for cxnmplc is HUlllrient 
to blow In the hellos* of the ground work camera 
Tlie ncrlal enmeru overcomes this by lulng designed 
with ii solid metul cone In place of (lie billow* 

Afl*r this conies the dlflb 
eiiliv of vibration The i*om- 
blmnl in tlon of the wind and 
motor Is su< h 11 s lo cause 
extreme vibration of any 
thing ilthir attached to the 
plum or located In the so- 
cnlled ‘slip si rulin' or air 
puffs of lhe propolhr This 
vlhmltnn would of course 
Invnrfnhfj blur the pit ture 
and must he uvereome 
Next comes tlie problem of 
obtaining a sliiilhr with suf 
fiihni sjsssl and airfare to 
overcome lhe diHUuliy of 
undi ri x|Misun and j,lvp n 
sluirp ph lure Tin (ximxure 
miiHt Is* fust for the plane 
is moving at a high rate of 
sins d, und >t l snllhlent 
light must be udmitted to 
expose fully the negative 
evixi though light filters be 
ustd II 1ms not howtver 
Nssi nm*ssarv to make 
inv provision for “stopping 
down or fin using as the 
lens Is nenrlv always used 
wide open and Is rlgidlv net 
at an infinite ft* us. 

Tlu n have )*s n developed 
several cunuras In which 
thine dlfiliunits have tx*en 
practically owrcnnie for the 
purposes of taking oblique 
views In one tv|>e the wind 
pressure Is ow rroina by the 
use of the nil 1111 tal I sidy 
The pi am vibration is 
checked by mounting the 
enmeru on sponge nihlior be- 
twoen tin slihld and the 
ctimeni AMicn the camera 
Is so mounds! In a swivel 
4 mount It can Is* used only 

!TT ov.r one xl.le of the |.l.mo 

^rssrs: »>" r ,,,er 

ciilrr for the plane cost In 

usually one dollar u minute 
and lo economize hire two 
cameras are used one over emh side of the plane 
Tlie latest devetoimient In shulters Is the between- 
the lens tv|ie whlrii 1* capable of making an exposure 
through n threiMmh opening In ^/VM second The 

focal plane or curtain Had slit vnrictv of shutter mar 

continue to be used largely for tuklng oblique photo¬ 
graphs* but the between the-lens shutter Is coming Into 
general use for accurate mapping work 
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The negative magazine, If plate* are need, Is com* would see and record In the memory if the o b s o rv sr The Burik tfecmtoal Company has made use of the 
jttrutlvWy dimple, being the usual type magazine used could remain in that spot a time of unlimited extent aerial photograph to show the Bus fa^ Term inal. It haa 

mm i the ground camera and holding twelve plate*. When Hie attraction of such a pftoto^aph 1* doe to the com- been uaed by the Department of Streets and Pubfle 

film in used, as Is always the case In mapping work prehenslve viewpoint and tha time available to study Improvement* of the City of Newark With it, for the 

of the most advanced type, the magazine becomes a the picture, to see all there ia to see and from an angle first time, the Jersey City Chamber of Commerce was 

moat Intricate mechanism not so very strange to u*. As a picture It haa greater able to illustrate the truth of the slogan, M Next to the 

Tim cause of Indlstlntt pictures can often be laid attraction than the vertical, though compared to the largest city in the world/* by showing Its position with 

to the haze which fades out detail and outlines. Fop- vertical Its value la more along advertising and pic- respect to New Tort City A series of oblique view* 

tunately, this haze is comiiosed of fine water particles torfnl than technical lines. were admitted as evidence in a court Investigation of 

which rcfo-ct mainly the blue light, therefore, by cut- high prices maintained by a public service corporation, 

ting out tVie blue or reflected light with yellow filters, A New Aid to Better Advertising Pictures before and after a dock fire aided the Erie 

the huxe Is eliminated On ordinary plates or films Tim oblique has. of course, come Into general urn Railroad In negotiating an insurance adjustment and 

the >Hlow filter would eliminate all the useful light, uheud of the vertical, for as stated above It requires enabled the railroad to share to a larger extent than 

as ordlnur> plates and flltn are sensitive mainly to the less skill less technical perfection, and it may be taken perMfc* would otherwise have been possible In the 

blue light Therefore, panchromatic or plates sensitive at almost any ultitnde or angle and with little if any governmental circulating fund available in such cases, 

to ull colors i a list be used. Plates can be obtained that preliminary work The oblique view Is a picture, and Aerial photographs have been widely employed in 



OwiMI 

TbU wimll imetlmi of the atrial map of New York City rtprtomU the W of Manhattan IakmL Note Battery Park in the lower center Ta the upper center te a dark triangle. lenrmenUng the 
Poet Office. To the left l« the Wuotworth Building with ita marked ahadow Above the Poet Office, and dlghtly to the right, U City HaU Park The wide line In the npper right-hand corner 


reprewnta a part of Brooklyn Bridge Thh map wee made at an altitude of 1<MW0 feet. Obviously, reprod u ction in half-tone te reepoaalMe for a considerable km of fine detail 
A portion of the serial map of New York, reproduced the actual size of the mosaic original 

are almost us sensltl\e In conjunction with (liters as requires no extensive study to grasp its meaning booklets, house organs and newspaper advertising, 

ordinary plutes ure without Altera. Starting its a not city, it wus soon discovered to have They huve been used to advertise production fatuities. 

On (he ground n photographer ran take his time In commercial use* and in thejHftre since the war It has to promote the sale of country estates and city offloe, 

selecting tils \ lew point, In the air his object goes by so tieen employed for advertising every t>pe of industrial loft and factory buildings. An enterprising firm of 

rapid!} thui It requires great skill to see the artistic and commercial operation New \ork has been the real estate brokers and building managers equipped ita 

\l*-w ut ihe right moment und to operate the camera leader in adapting the aerial photograph to commercial salesmen with albums to aid in selling floor space in 

nt that instant The plane Is at bent on unstable tripod, puriHwe*. Its chief uses have been In showing locations office and loft buildings. A bridge and tunnel cunstruc- 

und It requires great dexterity to get shurp and com- stub as railroad and dock terminal facilities, real estate tlon couuwmv made use of on aerial photograph to show 

prefaenshe pkturra development, jiort development, town planning, etc It the approach to a new proposed bridge across the East 

For oblique work, plate sizes vary from 4x5 Inches has opened up a new method of advertising and has River, The Amawalk Nurseries found It convenient to 

to Kx 10 Indies. Hie most practical plate size Is 5x7 l*cnme an ImreustnjJy Important factor In the promo* say what they had to say with pictures. To further a 

inches which Is the largest plate that ran he usod ttoo of the sule of real estate, proving Its usefulness In port development plan fur Norfolk, Virginia, aerial 

without undue hulk and weight Him Is used for both showing the relative locution of a building or site to pictures were used extensively by the Virginia Pilot** 

oblique and mnppfng In 18x/4 «m or 7x9t4-1noh size, railroad and shipping facilities, local transportation Association. And so It goes. 

The vulue of the oblique aerial photograph Is In its facilities and the conveniences of the Immediate sur- Arthur S. Tuttle, Chief Engineer of the Board of 

value as a picture, us a immanent record of a view roundings. It U interesting to note certain specific Estimate and Apportionment of New Yoric City, Is, 

It Is u iiennancnt and portable record of what the eye instances. without doubt, one of the most enthusiastic users of 
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ObUque view of a portion of New York City, with the Woolworth Building very much in evidence 


the aerial view. Bo far aa 
we cub trace, Mr Tuttle la 
the flret dty executive to 
order aerial aurveya for a 
definite purpoae. A great 
deal of controversy between 
the Port authority and 
the Board of Katlmate and 
Apportionment of New York 
City hae canned both part lea 
to utilise every possible 
method In order to put their 
plan across in the moat com¬ 
prehensive manner Mr. Tut¬ 
tle, being pr es s ed for time, 
commissioned the aerial 
photographers to mn n 00* 
mile survey over the terrt 
tory where be proposed to 
develop new railroads con¬ 
necting with the Narrows 
Tunnel. This survey was de¬ 
livered to him within ten 
days of his order, seven 
days being spent waiting for 
suitable weather conditions 
to proceed with the work, 
therefore the (VO-inlle survey 
wits actually 000*0 and de¬ 
livered within a period of 
four days. Such sections 
were surveyed as the Arthur 
Kill, showing the similar 
land condition both on 
Btatefk Island and Manhat¬ 
tan 

The second phase of the 
subject of aerial photography deals with the vertical 
photograph, the taking of width Is a more complicated 
process, involving greater technical knowledge and skill, 
more preparation, and an enormous amount of work In 
the finishing process. 

Vertloul photographs look strange to us, for we are 
not uncustomed to view things on the ground from 
directly above A succession of vert Inti pictures taken 
In such u munner as to be of the stum sculp und made 
so that each individual pit lure overlaps other pictures, 
constitutes a mosaic map when assembled Ruch a map 
Is richer In Information than any mup mude In the 
ordinary way Details are evident that no surveyor 
could afford the time to obtain, anff* nothing can he 
overkHiked or left off tlie map 

The Story of the muklng of Ibo aerial photographic 
mosaic of Manhattan Island Is paralleled b> the follow 
tng account of the procedure In Ihe mailing of Stnten 
Island, as told by Mr Louis Mac Sadden, aerial pho¬ 
tographer for the orgnuisnilon that photngrapliod Man 
hattan Island from the idr and assembled the vcrthul 
photographs muklng up the 
complete mosaic The story 
of tlie vertical photograph Is 
heat told In Mr L. Jtac- 
Bpadden's own words 

In the Aerial Surveyor's 
Own Words 

What Is needed to mnke 
an aerial photographic mo¬ 
saic? Can these require¬ 
ments be met satisfactorily 
and can useful results lie 
obtained M as Is" todnj ? 

Let us consider each com¬ 
ponent or the Ideal equl|>- 
ment to do surli work today 
and then how each desire 
con he fulfilled To he con¬ 
crete, suppose it Is desired 
to make a mosaic of Staten 
Island on a scale of J/10000 
The area of the Island Is 
approximately 00 square 
miles. Such a mosaic would 
show each building, large 
and small Highways will 
stand out like n sore thumb. 

Automobiles can be distin¬ 
guished as well ns baseball 
diamonds—even the short 
cut Jones and his family use 
across the vacant lot is reg¬ 
istered by the camera 

First, we start our Investi¬ 
gation, learn what wo mn 
by study sad observation, 
and find an aerial camera 


which Incorporate* the following specification* 

Tlie camera 1 h cqulp|K*d with a lens of 12Inch focal 
length, sjiccd of F -15 This moan* that our photo¬ 
graphic work will be done ul 10,000 feet election At 
this altitude the ulr 1 m fairly uniform, thnt Is not 
humpy And If the plane holds Its altitude within 100 
feet of 10 000 feel our pictures will vary less than one 
l»er cent In scale 

Tho cununi makes n picture 18x24 centimeter* 
(about 7xlP4 Inches) and uses pane hromutic rail film 
V 4*1 lens and pnmhromatk film means we run u* 
fairly henvv ray filters and Hint Is n good feature, a* 
It means that we ran take good pictures through a 
fairly thick liasc More than one hundred exposure* 
con lie made with the roll of film An extra loaded 
nmgRjUne cun be taken along und the magazines 
changed In ten seconds. Or the used roll of film can 
lie removed and a new one put In Hn operation requir 
Ing Mix or eight minutes Thin equipment, of no par 
thulnr bulk or weight enables us to photograph a 
large area during u single flight 


The camera Is equipped 
with u between the-lens 

shutter of surprisingly high 
ctfirlenrj Its speed can be 
varied from 1/00 to 1/1T0 of 
u second. This tyi» of shut 
ter is designed to overcome 
dtHiortloo whkh ran nut be 
overcome by the focal plane 
shutter This distortion U 
due to the time required for 
the silt In the curtain of the 
shutter to travel n< ross the 
fo< ul plane and to the move¬ 
ment of the camera during 
this travel time, caused h> 
huiupjt" air or vibration of 
(he plune Any angu lur 
movement of tho camera l**- 
1*01108 a pronounced nmw* 
incut of the focal axis whin 
multiplied by n 10,000-foot 
radius of hi tion 

Another fi nture of this 
camera is that It iperufes 
automatically If the cum 
era man finds that to obtuln 
the desired overlap of the 
photograph* an 1 \|M»*iire 
should he mude at 30-socond 
in ten a Is, ho sets t he dhi I 
on a little timing upptmilus 
at 80 second*. An evpoHure 
Is made every 30 second*, 
tlie shutter Is trliqicd, the 
film wound ahead to the 
pn>i>cr position for nnotlier 
exiMisuro und file shutter rewound The distance be¬ 
tween each ex|K*Kure on tho film cun be set to tho dis¬ 
tance desired and thl* distance will remain the same 
from tho beginning to the end of the rail Thl* means 
that we shall get full value from tho film pimbased 
This automatic opt ration In accompllsht d bj means of 
a 1/20-hp motor ojxraud fram 11 storage Imttery 
Tl»e i aniera Is mounted In h glmlmk hearing mount 
with two HupiKirts that clamp upon two strips of wood 
fastened to the fuselage Tlie supiiorilng memlier rests 
uiHtn slice lal rubber supports m> uh to absorb high fre- 
quenev vibrations. 

Another necessary purl of tlie camera equipment are 
two small electric lights one to go wliere the pilot cun 
see It, the other where the cuineru man <an sec* it The 
wiring Is so arranged and ranuw th»ns so made In the 
timing apparatus that these light* are lit six seconds 
before c h« li txitosurt ts made 'rids warns the pilot to 
hold *Undy until tlie light goes out Is fore muklng nn> 
necessary change In tla direction of the lllglit It warns 
the caimni man to make the final leveling adjustment 
Tim total weight of the 
camera Including tlie motor 
(mounted dim tly on the 
camera) Hie storage batterj. 
the timing apparatus and 
the mount. In A0 pounds. 
Hie whole lm* n neat, com 
pint "tiHUhle look thnt gives 
one faith In Its uhilltj to 
operate a* It should 
Till* brings u* to the mat 
ter of securing an airplane 
Be find a reliable firing 
comiumv oiterating Its own 
thing field Tlie plane we 
decide niton as bent milted 
to photographic Use W a 
standard tvpe equipped with 
n J r 4Mip motor It 1* not 
i\mth the t\|»e wo had pic¬ 
tured to ourselves hut wlU 
do flic work And Ihi pilot 
N of the right sort hiding 
Is no wonderful ejtofli- 
innklng cvrat for him Ju**t 
tin dnv s work, nnd pleasant 
work loo 

Two strlpN of WihmI are 
< lamped in tlie strut* of tla 
airplane fust luge *o that 
thev fit the eauiera mount 
And a holt about 10 1m he* 
square Is cut In tin fabric 
covering tin hnllotii nf till 
fu*t lug* IiniPmI so that the 
camera In tlie mount will 
take a picture of what U 
below through the lade 



Thf making of aerial map* b by no meant a atmnle matter tinea a map mutt be made up of * number of «*?)>*mte plrturm 
It It MMttary thrrrfom. to (ay not the mapping In «oeh a manner tint the aaparate expotvrm or pkrturra wilt overlap mn 
that when trimmed and amwmbM they wlU form a oontJnwxt* picture or map The Interval between expoenren takes care of 
tba omkp of pteturea In ona row, while the earefufly Planned flight* take earn of tha overlapping of the rows 

flmul kIwm of izponre and overlap In the making of aerial aurveya 
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IMnnnlng Hip lllglil nt*oos« 

Kitiiit** miilmr n Staten Is¬ 
land <iunrirnnjJc of Mm* <!**• 
nlogUul Min ex I Ids N on it 
scab or 1 /H2VJ0 u r\ n jk 

limxiiiiiili 1 \ iiti In* h to the 
milt* riilM n pit m matlxi 
frmflon* di« Musi of siknITn 
I ni, Ihi* s< jiU nt a map na tin** 

In lla i in til l/tiJ’iOO Mail 
out* Ini h mi I la nmp n pn*- 
M*nt h i>. »*m i ini he* un lla 
/.round Pin Jn« !i ta Mip ml Ip 
iimiill*i a *i ilo of 1/CC-CCM0 
Our phoii ip, iaph*i iirt planned 

1 0 \h* at i m aU of I/1M000 
om ln< h iipml* 10000 Imhes, 
i»r SHd fa i or Oil Indie* 
ttpiuN i>iu tulle At till* 
si ale i mli of our phntn- 
innpliN will ro\pr an nrcu of 
7*tOo\M»oo f«»t (The true 
*1 m of Mie negutlxi 1* 18x22 8 centimeters, although 
i it IU i( IS\24 ) 

Planning the Aerial Surrey 

In planning our pliotiijt rapid* (light no plan to do 
oui work In what wt Ik lieu to lie the uioHt efficient 
manner All planning posslbli on Mm ground I* dime, 
while Miert 1* Mine to irnmhi rime in the air co*tn a 
dollar u minute and xou mn not him conferences with 
sour working partiar lla pilot Tlte motor I* alway* 
roaring and tin wlml washes an\ linguistic attemptH 
Into oldh Inn 

It Is ur\ liufHirtnnt that Ma plane Ik* down oxer 
pour** 1 * Midi Mail when Mu pictures nmdt art assem 
bhsl flit \ will pmiierlx o\« rlitp liotli gldewlst* (later 
ti 11 \ i and fore ami aft (longitudinal b ) The lateral 
oxirlap deiiend* entlrtb <*n the countrx down ovei on 
Midi pliofogniphte (tight or atrip of pilot*’graphs. And 
that In up to the pilot, xxlio him man} other dalle* to 
perform lie will ta* a Iiuhx jkersnn, xxllh a head oxer 
flowing xxllh thing* to la* done and done right It I* 
nccessarx therefore to draxx a line on the geological 
nmp for him to follow In the Might This will aave his 
meaning to meinorx an Imismslhlc J*di and obxluo any 
(uUulatlng and guessing nlsuit whin to tlx oath atrip 

I^aiklng lit the nmp of Staten Island we see that the 
Island la a rather Irregular, fitttmled egg ^\e plan to 
fix our atri]M leugthwlwe ami Hlnee wt 111113 huxe a 
irons wind and rinee under ginnl londlthms tt Is xerx 
dltlleult to il> a course 12 mlteH tong i\a*tlx a* planned 
wt* xx III allow plentj tif oxt rlitp Inttralb, sax 40 |H.r 
cent Then the m t width of the strip will U» 4"iOO feet 
mo xxt* draxx imruthl lines 4“>00 ftxt u|mrt (on the map 
rmo feel Is tmtil extending lengthwise of the 
Island Hits map Is then pasted on (urdlMutrd so the 
pilot cun humllt It tasilx lit has onlx oiu free hand 
and the wind Is llkeb in blow un unmounted nmp to 
Hhreds 

For the longitudinal ox< Hap a fun< Mon of tin* ground 
Hpeed of Mm plant and of Mu Inurxnl lteiwt»en * x|a» 
Mires xxe det lilt on do i* r et nt T Ills max upi*nir to lie 

11 geuerouv oxtrlup hrn naans no mort thing Mum and 
Is pluxlng wife 

Kixt> is 1 «*nt longitudinal 0 x 1 Map imuns that an 
exiMwiirt should la nnuU emit Mum 2 .WJ 0 feel of ground 
1* missed oxer Om plant Is mtlitrslow n|k*U trulses 
at 60 uillea i*r hour or 8 S fist jar second Twenty 
Ihrvt* hundred slxtx dlxhhst In 88 umuhs that In still 
nlr xxe should make mi «x|MNim txtrx 27 seconds, our 
Inierxul should he 1'7 seconds. 

There will be 11 totul of 11 photographic 
strips, xarjlng in mt length from h short 
ont of two miles long on the northwest 
t dge to the longest one of 14 miles 11 
total photogruphh distance 0 / 7r> miles. 
r n*ls means atmut 170 exposures Allow 
lag ample time to turn around unrt g«*t set 
on the ntxt strip, we calculate 100 miles 
Mown will Ih the im*asure of the working 
Mine M 00 mlU*s |»er hour this will 1»e 
100 minutes working Mine We hellexe that 
4 * minutes will gixe us time t*» reach our 
*d> and 1 llnth to loooo feet, and 2 ft min 
ute* xx III Is* ample time to return and 
hind our return (light being down hill 
This means n total rtf 170 minutes In the 
iilr or two hours and fifty minutes to do 
the >»h This Is saMx xxlthln the endnr- 
aiiee of our plune 

When wt urrlxe nt the fixing field on 
Mu dux or flu (light (lie plum Is ready 
on the tlx Ini, line We load our magazine, 
set the mount In the plane, and the tamera 
and the batteries In thu mount We also 


pictorial explanation of why ray Alters mast be employed 

Me an altimeter where it can he seen, meaning to satlsf) 
our own eurloHlt> Also, where ft am lie seen and 
renched we place a stop wutch to determine the time 
Interval >\e also phiet a piece of white eurdbourd 
and a pen< 11 huudx for convenience in taking notes, 
finally, we add an iHoscele* triangle nbout a foot loog, 
with (he sides making the same angle as the fore and 
lift field of the iiiniern and a level fustenetf to the base 



A -Driving motor B~ Mimntinff to allow camera to be turned 
to compensate for crabbing of the piano C Dark sllda. 

/> Plujf wepUrlt** for making nmaMry clurtrinl connec¬ 
tion* h Camrrm cimtaialaa the lUm mechanlinu 

F- Shutter bpee4 adjeutment lcv#r 

Details of the present-day aerial camera, showing the 
gimbal ring moanting 

On the hast Is an inked notch marked 00 per cent, that 
Is HO ]K*r etui of th« lengMi of the base from one end 
which wo consider iho Inuk end. This contraption 1 * to 
enalilo us tec dc*l< rmlne the Interxal we should use The 
spare magazine Is loadtsl and tied In the bottom of our 
coxkpft, the forward cockpit ^ 

We 1 mxe an understanding with the idiot that when 
wo sturt on u photographic strip and reach the placo 


wbm tha pletuna sboaM 
bacfcki ha vtU sigxud by 
taking the sock," caoalnf 
the plane to Ay upward and 
downward, slightly and fre¬ 
quently, or poke me with his 
fingers. He also rignalH at 
the end of a strip. He baa 
the map and Is <m the look* 
out Whenever be thinks that 
perhaps he Is off the course, 
he signals to stop the cam¬ 
era while be circles and picks 
up the course again My sig¬ 
naling must be done by wav¬ 
ing a hand, to mean, “All 
right for that strip, now for 
the next," na depicted In the 
cover Illustration, where the 
photographer la shown up 
front, and the pilot In the 
rear cockpit 

The mechanics start the motor and warm It np, while 
the pilot and I don our ft>tng clothes. At 1<M*00 fleet it 
Ih hardly warm, ho each of ns bus a few sweaters, a fur- 
lined teddy bear, fleece-lined boots to put on over our 
shoes, woolen socks, a muffler, a knitted helmet that 
comes over the bead, covers most of the face and comes 
down below the shoulder*. There Is also a soft leather 
face mask, with eyeholes and a small breathing hole, 
and a soft leather helmet and goggles. 

Off for the Day's Work 

We get dressed and climb Into the ship. The pilot 
callM. "All setr* I answer, "last’s g» M Then we taxi 
to the profior place to tnke off, and rnke off 

We nmke a big clrtle around the field and by that 
time have climbed to 1 H 00 feet It la a good day for 
filing Just n little hnxe that the K-2 filter In the lens 
will pierce easflj The wind Is from the south, which 
means thut the smoke from New York City Is blown 
axxuy from Staten Island. The lighttight safety slide 
Ih drawn from the camera and tied In the slip. The 
roll of film is Just like rolls of film for hand cameras, 
in that each end of the film Is attached to right feet 
of light Kata paper to make It daylight loading We 
Hturt the camera and nmke It operate 12 times, which 
puts the film In the exposure position Nothing to do 
but «ee w hat we can see and measure our climb by the 
allimetrr 

As we ptiHM olbr the western edge of llrooklyn we 
rwuh the 10 , 000 -foot altitude and locate the beginning 
of the first strip. Manhattun Island lies on our right 
und Clone? Island on our left Tim high buildings look 
high exen from 10000 feet, high compared to other 
things on the ground ft Is interesting to see ho much 
at one time. Handy Hock and Harlem do not seem 
very far ajairt 

We reach the first strip extended und turn to fly 
the strip. First our interval must be determined We 
use the triangle, holding it hose down. We level the 
Irnse, sight along the front leg, and, rs the shore-line 
of Btalen Island crosses this line of sight, we start 
the stop watch. Tlien sighting along the line connecting 
Mie n|K*x of the triangle and the Inked notch on the 
l kiho marked 00 degrees, keeping the base le\el, we 
note when the part of the shoro-Unc observed before 
iroNA'* this new line of sight and note the time. It Is 
17 seconds, the particular point cm the ground sighted 
mrives Imckward, not bnckxxurd and also crosswise 
This means that the wind is from west to south and 
ubout IS mites per hour From u little table we have 
prepare* 1 we discover that our Interval, 
southerly bound, Is 87 seconds, and north 
erly bound, 21 seconds. 

We signal the pilot that we are ready 
to start making pictures; We turn buck 
and start The dial on the timing appa¬ 
ratus Is set at 87 seconds The camera Is 
held level and, as we approach the shore¬ 
line, the pilot pokes me and the camera 
U started. 

The first strip, by calculation, should 
have taken Just IS exposures, and the 
camera has operated Just IS times when 
my back Is poked. Everything lovely We 
go over to thy start of the second strip, 
ti>e timer is set at 21-second interval, the 
camera leveled and exposures started. On 
this strip the calculated number Is 20; 
the actual exposures 22, 

We finish the Job and tynd for home, 
The total time In the at* f* three boars 
and twelve minutes. The additional 22 
minute* above calculated time can be laid 
(Ooari nssd o* page tf#} 



At Ih* left !■ the hint aerial between-tho-Wne abutter* which op e rate ! at yirii up to 
J/JfOth MraiHt sifter lusktieM without dletortkm. At tlte right ig the ofcfaf type of foeaV 
ptaoe certain abutter, In which the aHt In the curtate travel! pact the n if tte i. Tfcta Sha tte r 
stem rtae to Ahtertioo te the awrattec whkh li wpeetafly terioo* to attppbt* week 

A study In aerial camera abutters, shewing the new and the eld 



UearWM hMMUMrklOiMmC*f, 

The Importance of my Ml or* and panahrcwnaUe platea and AhM te broach t out In thew two vlcwt. made one after the other 
with Ute ramo condition*. The left-hand view waa made withoe* a my fitter while the rijrht-band one wee made throosh a 
■ui table ray fitter Note relative dcarncm and detail in both view*, more apparent In lars* ortetnah than to tbeee mtotataiwi 
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SCIENTIFIC AMERICAN 


The 1922 Car 

What the New York Automobile Show Telle About the Trend of Design for the Coming Year 

By J. Malcolm Bird 


M OBS and mom* aa the Teem ptte op behind the 
automobile industry, we find that there exists t 
reel ortunara* of engbMerlhf opinion with reference to 
automobile Assign. For some yean the annual shows 
have tended to accentuate this* the 1922 exhibition 
nwM* It more obvious than it has ever been before. 
Two Automobiles of the present year, whatever the 
names or the emblems that adorn their foreheads, are 
apt to be as much the same machine as two burgles or 
two locomotives or two electric motors of different ori¬ 
gin As in these parallel cases* there Is sufficient differ¬ 
ence In the details of workmanship nnd In the minor 
constructional features to insure that there shall be no 
dearth of talking points In favor of this* that* and the 
other model. But when stripped of everything that can 
fairly be Included undep the bead of refinement In de¬ 
tail* the automobile of 1922 Is* on the whole* Just about 
the same thing mechanically* whatever the murk under 
which It Is sold. 

The Engine Itself 

One conspicuous exception stands out to this state- 
men^ right at the start, yot It Is an exception of de¬ 
gree and not of kind. When we count the cylinders, we 
find that instead of one consensus there are two—but 
that there Is no question of an engineering disagree¬ 
ment here, that the two are Intended to satisfy rad¬ 
ically different demands. Where light weight and low 
cost are the features aimed at, the 1922 car is of four 
cylinders* and its water circulation is of the thermo- 
siphon type Where weight and extreme low cost are 
less the deciding factors, we have the six-cylinder car, 
with a water pump. Tt Is the verdict both of theory 
and of practice that this Is the cylinder 

grouping that minimise* vibration and p . 

develops the greatest degree of power and 
smoothness, without chargtng the gain to ri~v/ 

gasoline consumption Numerous sixes, in f 

the hands of competent owner-drivers, de- £ 10 

vetop twenty miles per gallon and a Utile « r 

more, no few can be asked to exceed this. Put the 

and no eight can hope to equal tt In fact* ture pi 

while, as we all know, the eights and the hst 

twelves comprise a goodly portion of the momen 

very highest grade cars* their makers ^ fa 

would probably be the first to concede that emthai 

they are not representative, and that tlu> 
are not Intended to compete with the six „ 0 

In operating cost t 

Hie mythical "car of 1022” has the con ™ *** 

\entlunal poppet valves, of course* with a for ref 

detachable L-head. As opportunity is given 
by the lappe of time to check up more fully 1 
on the performance of the much vaunted 
overhead valve, It becomes dear that Its advantages are 
not those of the overhead type as against the L-head 
type* but rather thoee of Individual overhead valve de¬ 
signs against Individual L-head designs. It would 
not be rash to predict that the L-head will last as long 
as the poppet-valve does—which may not be very long, 
now. As for the detachable bead feature, it would be 
a hardy designer Indeed, In this year of grace, who 
would deny his customers access to the Insides of tbsir 
engines from above. 

What abent Poor Pnelf 

Carta ration becomes more difficult every year Event¬ 
ually we shall doubtless have to redesign our carbure¬ 
tors to meet the progressive deterioration of our motor 
fuels. Pending this, every designer must consider the 
problem of getting the engine started* and the problem 
of keeping it running. On the first count, the majority 
of designers still force us to rely upon the priming pet- 
cock Osndor compels the admission that we can usu¬ 
ally get the engine to run, with this, but It la some¬ 
times pretty tough on the disposition, and even tougher 
on the battery It is therefore a pleasure to record an 
increase In the number of curs provided with an auxil¬ 
iary of some sort to insure vaporisation of the fuel 
while the engine and the Intake are stone cold. These 
are, naturally, for the most part of an electrical nature, 
though there Is also the posaUrtlty, which has not been 
Ignored, of subjecting part of the mixture to outright 
tmmtog to furnish heat for the vaporisation of the rest 
fte aeceoslty for some sort of pre-heating of the mix¬ 
ture that Is fed to the hot-and-runnlng engine Is a mat¬ 
ter of greater agreement, no cor would dare come out 
teddy udfhimt at least a means of applying the exhaust 


best to the intake More complicated methods are com¬ 
mon, too, but there Is still a wide divergence aw to the 
moat profitable fashion of assisting the fuel In its vap¬ 
orisation The prevention uCmccesslve cooling Is part of 
tills theme* too, and more tfuin twenty care have tber- 
moatatlc control, either of the radiator shutters or of 
a cut-out In the water lint 

The Vital Spark 

The electric system brings us back with a Jolt to the 
standardisation theme All starting motors are alike, 
and their means of engagement and disengagement nre 
alike* All generator but U n systems are alike all Igni¬ 
tion systems are alike lu taking advantage of the fact 
that the car must onrn a buttery, anvhovv The add! 
tlonal weight and pxixtihc of providing u magneto as 
well would seem a raimll price to pay for the additional 
security, espedull} In vKw of the fact that the Hub test 
and cheapest cur of them all haa the dual ignition 
Nevertheless* it la very plain that the “car of 1022” has 
battel) Ignition* and tarries no magneto In reserve 

At the front of the engine* gears are still the stand¬ 
ard for the auxiliary drive.*, but their days are num¬ 
bered Tt Is admitted that chains are quitter and that 
their flexibility decreases the strain on the engine In 
the past they have been altogether too flexible Chain 
manufacturers have been busy on this problem nnd now 
offer chain belts of several types that will not stretch 
and will not leave their sprockets. No visitor to the 
show who looks with u seeing eye can fall to be im¬ 
pressed with the liberal use of chuln-drivo for cam¬ 
shafts, generators and pump* 

As regards the several driving eh men Is It would l>e 


T *HE New York automobile show for 1922 u now a mailer of his¬ 
tory In the show and out of it* there are something like 190 differ - 
ent ma(es of automobiles on the American market or about to be 
put thereon In addition to the four or five new can that occupied fea¬ 
ture places at the ihow there are some f 5 or 20 more that were not on 
the list at this time last pear Always the question that it asked at this 
moment u “ What of the trend? IVhither u automobde design headed , 
and how fast is it going P" Last pear We replied to this question hp 
emphasizing that the trend was emphatically m the direction of a refine¬ 
ment of detail The effort to find a different answer this pear mates it 
pretty plain that last near's answer was the correct one , and that , with 
the essentials standardized , our automobile designers arc stilt searching 
for refinements —The Editor 


tho seller alike take It for granted that the car will 
take Its owner where be wants to go at the speed that 
plcusea him and with a minimum of attention from 
him* and the) concentrate Ihtir t rlticul ije* upon tli« 
Hhupc of the bod>, the (hhkiu-w of tht upholstery* tie 
Improvement In the door hilt h or the window lowering 
mechanism, ihe additional Im h of HceeHidhlllty gained 
for Lhe gear-shift hvei tin m w r before-thoughl-of In 
atrument on the dash tin gmiter nuudier of stnwug* 
compartments So even <>n< who Is millv Interested 
in engine und transmission In running gtur nnd ilet 
trie system, may lx puidoued Hit confession that tin 
outstanding Impression whhh In i,N,k m\m from Ni w 
York’s show this year wus of tin strides m tde In twelvi 
months bv the preference foi t lostnl , ur< Itouhtlcss 
the answer is lurgelv In flu fn<t that tin t lowed mrs 
of todio reull) look tike utitoumhth x mid not like u 
combination of h grands »js ra Ihuim und a In arse 

Lven here the standardization ImpuK K stum lor 
those who want something diffc rent Hu re arc the 
custom made bodies 1o fall lm< k iijsin Hus, < an U bud 
In any desired degree of ecceuirUltv Tin IhhIIc* Hiul 
count on Hu inrs, however, are so uiu< h alike ilmt 
when they are wearing their radiator cowrs. It I- fn 
qmmtl) almost lmiM>sslhh in distinguish Is t\\een mum r 
oils makes The trend toward straight lines and liort 
eontul lines continues. 

No umtttr what the degree of standardization In the 
Industry at lurge, w< shall always have with us those 
who denv that a thing Ik right simply betause It Is 
The more the uutoniotiile liecoines a cut and-dried affair 
then fore the more the real In U rest In the shows will 
is* found In the work of this* makers who have the 
coilrugt and Hu Initiative to make u de- 
■ j purlur, -even If 11 lurn out 1o be un 111 
udvlstd om l nun this |>olnt of view, tin 
* L most slgnltk ant feature of this >enr s 

l - “ show lies in the exhibition of four air 

itHilod cure In the place of the single make 
to be whhh monoisillzed this Ibid for so muny 

d fea- veurs up to 1921 


almost superfluous to remark that the three-speed gear 
box has driven tho four speed variety out of the United 
States. In the cars thut have a gear-box ut all It Is 
universal The disk or plate clntch is fast becoming so, 
too, the cone Is found on less than ten per cent of the 
models offered this jour The dry disk maintains its 
lead over the oll-lmmerscd type* and will doubt leas con¬ 
tinue to do so as long as we have such admirable fric¬ 
tion fabrics. 

Oil and Grease 

Perhaps the feature that has bad most attention from 
our car designers during the past year has been the 
lubrication It seems to lie established that the average 
owner cannot or will not play the rdle of a machinist 
and that a qar that is difficult to lubricate goes unlubri 
rated. Accordingly the old practice of using a simple 
splash in the pan, and demanding thnt the operator oil 
numerous other points b\ hafid, has been going out, and 
today we have In h large majority of cars a combina¬ 
tion of the force-feed and the splash which leaves the 
driver little to do save w ntch the gage. Bven the grease 
cups have had attention* and have been reduced In num¬ 
ber, Improved In accessibility, and made subject to high- 
pressure greasing of some sort Hie general statement 
seems Justified that the car of 1922 requires for Its com¬ 
plete lubrication no mechanic In overalls, that a lady In 
a gingham apron Is quite sufficient for the Job, 

The Closed Car 

One of the Immediate consequences of the great stand¬ 
ardisation of mechanical features that has come over 
the In d us t ry has been that the annual shows are to a 
large measure reduced to body exhibits. The buyer and 


,/ Air versus Water 

aded, We n,a ' poum* anti ask “Why not?’ 

m by ,n air-cooling Ih Just as effective 

cfinc- ,IH * u, er-ciM)ilng for in cither event Ihe 

' ultimate cooling Is bv air The water acts 

V only hm a go Is tween the temperature dlf 

# fereneo whhh gmerns the Issue In that 
thing * which runci rns the air—as every mid 
MiuimicrH trip demonstrates. The udvan 
luges of uir-enoiing In winter time on 
il iHitent und rftnrcded* so are the Join of 
ne\er lulling to concern t*e’a self with n 
<»ogg«d radiator or a pump tlmt does not pump The 
rapid warming up of an air-cooled car, and the saving 
in weight, are further Items on the emllt side Of 
what, then, do the debit enirles consist? 

They conHlst, In tin first place of an item that con 
corns the maker onh greater rliffieiilty of design The 
beat does not como out of the engine of Its own accord * 
we must go in after It and bring It out The ease with 
which wHter does this with any wort of a fairly Intelli¬ 
gently designed Jacket, the ease with which we can then 
expose the WHter In Its turn to the ulr In any sort of a 
fairly intelligently designed nullutor have made It u 
simpler use to use water than to thul directly with the 
atmosphere Tile mere casting of an Hlr-rooled cylinder 
array with Its muUipUclt) of tlnH and flanges Is fur 
from a simple matter Bui the ulr-cooled car Is a 
den must rated success und Its ndtuntages seem well 
worth striving for It would Is rush to predkf that 
the car of the future will lie ulr-cooled but It N \ery 
certain that man) of the cars of the future will he ulr 
cooled, und tlmt Hare will Is air-cooled cars In the 
$lfi00 us well us In Hu *3nm> < hiss. 

An interesting novel!) N the effort made In one of 
the season’s new tars 1o reduce vllirathtn b\ mminn of 
a secondury rtjwhwl out u< tho front end *«f the trank 
shaft right behind Hu radiator An effort to vUulliu 
tbe friction drive, doing uwuv whh the geurls>x und 
aU 11 a complications as well as with the dutch as w« 
know it, appears to In of sufficient promise to Justify 
holding It out for more extended treatment in a later 
imue An ingenious Item Is the non stalling engine now 
offered with one of the cam long standard, when the 
engine !■ about to stall, the clutch Is uutoinutfcalB 
thrown ont 
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Ltflt MU»m ihovd al work In tbc earn] cut Might Batt*ry of fifteen mu Hoc drills south of the Victoria St. Bridies 

Working to make the different* in level between Lakes Erie and Ontario availabla for power development 


Moving Niagara Into Canada 

The Great Power Canal That Carries the Lake Erie Waters to the Edge of the Bluff at Queenston 

By J t\ Springer 


T HE largest I 13 droclectrlc plant now under construe- 
lion Is wild to lie that which will utilise on the 
Cunadlan side the great drop 1 h tween Luke* Erie and 
Ontario 'iliat drop may be eonxldered as 830 feet Of 
thin the works will uctuully use 30T> Tills |h grentlv 
In (xeesM of the dllTerenc** In level at Niagara Kails 
The full power development In cuntcm 
pJution amounts to 000 000 horsepower 
Half of this Is to be developed In the 
works now being built The turbines huvo 
11 capacity of 50,000 horsepower eat It 
The generators are rated as 45 000 klltv 
\olt nmpere affair*. The turbines und 
generalors ure larger thun an> In use 
elsewhere. 

Tlie gimrator* are of the veriluii tyjx* 

—that Is the shaft Is set In a vertical 
position Tld« menns that the shafts of 
thi turbin*** are also virtual and that the 
runners rotate In a horlsontnl plane A 
notuhU feature thm* generators Is the 
air system It Is altogether ln<losed and* 
no arranged that air Is received from ami 
dlschargtd to the general atmosphere 
without Interfering with the air Inside 
the station Tin amount of air passing In 
and out of a single generator ts enormous. 

In fact, In a single duv of 24 hours, the 
weight of air circulated amounts to eight times the 
weight of the gemrutor Itself Whin running ut full 
cupailtv, about OOOO.OOD cubic feet of air are sucked 
in and bthlied forth per hour 
The power canal will receive wati r from two sources 
The Welland Ulver naiurulli delimit he* Into tlie Nlag 
aru River a short distance uiiMtreum from Niagara 
Fulls. Rut the Anal 4 *,4 miles of tlie rlu r 
bed are to he utlHxed not to earn waters 
of the W r elland River from wexi In uist 
hut 1o provide a clumnel for waters tlovv 
Ing from Idike Erie and the Niagara River 
In an east to-west direction The old W 1 1 
I md River Is In fact to terminate 4% mil* s 
from Its natural jiolnt of discharge and 
deliver Its waters to the power canal of 
the hvdmeleetric plant under construe 
lion Tlie llnal stretch of 4% miles of 
channel Is being cremated to provide for 
a generous supply of water from four of 
the Great Uike*. 

The powir canal runs north for nearh 
half Its length and then trends off to tlie 
mirOunst to reach tfce terminal portion 
of the channel through which the waters 
from Niagara tails rench Ijike Ontario. 

The Jumtlon of the water from the power 
canal nnd that from the great fulls Is ef¬ 
fected at the location of the mighty 
powerhouse Here the water arrives un¬ 
der ■ Ann fool head 

The fore-hov— that Is. the pool or lake 
from width water flow# dlrettly Into the 


pcnstisks—hns Its Imitom at about 514 feet above sea 
level Tlie siirfm-e of the fore-lwy iniij bt taken as 
at r »n0 fwi elevation Tlie wnter flows through Ihe 
w las Is at about 245 feet elevation Suhtrndlng this 
level from that of tlie fore-lmy surface one obtains 305 
fc* t for tlie utilised drop 


It Is estimated that the volume of water that will 
(mss through em h tsmslis k to drive the currenpondlng 
turhlne water-wheel will, with the head at normal and 
the hind at capacity amonnt to about 1800 ruMc feet 
per second The control of this amount of water flow 
Ing down a stivp |tenHio*k Is a serious matler (3nlcu 
latlnns showed thut 11 diameter«of about 15 feet would 


Is* required As the penstocks were to be of steel plate 
nnd the sections had to be riveted together out In the 
open this diameter was considered dangerously large 
for ihe bottom part of the penstock The reason cen 
tered on tlie fact that, with so large a diameter the 
plates to he riveted would have to have a thickness In 
excess of 114 Indies. The riveting was 
thought to bo dt too heavy a character to 
he carried on In the field In consequence 
of this difficulty, the penstocks have been 
designed to have a dlumeler of 10 feet In 
the upiier pari and 14 feet in the lower 
A notable feature of the plant consists 
In the giant control gate near the begin 
ntag of the power canal The gate has the 
duly of cutting off the water supply in 
part or altogether It consists of a single 
leaf of very large slxe The width In the 
clear ts 48 feet and the height 42% The 
water back of the gate when ft is down 
nmy he 40 feet or more In depth It Is 
said that the combination of Siam and 
head makes this gate the largest ever 
constructed* When the gate Is lifted to 
maximum height, there will be 14 fret 
between the water level In the canal and 
the bottom inlgu of the gute This can- 
aid* ruble head room hus been provided In 
order tliut a patrol tug mti> lie able to i»hsk under 
Thl* single-leaf gate will be electrically operated. Nat- 
urullj, the gate is counter-weighted This Is done In 
pretty much the same wav hr In the simple and familiar 
case of a lower window snsh There are two main 
hoisting gears, which will lie operated by a worm drive 
a* tuuted by an electrl* motor 

It 1 h thought that the design of the In 
take where the wnter from the Niagara 
IUver enters will he efficient In preventing 
the entrance of all lea from tills source. 
However, it Is necessary to guard against 
ice that moj form on the surface of the 
power canal Itself or In the Chippewa 
IUver channel At the lower end of the 
fore-hay a small Ice chute Is being pro¬ 
vided Tlds Is merely an opening through 
the screen house where a drop gate will 
be Installed which may be depressed to a 
point 12 fret Mow the surface of the 
water The water flowing over the gate 
and discharging ultimately Into the river 
below is guided by a 10 -foot reinforced, 
concrete pipe. 

An lee skimmer has been designed, and 
him y be utilised later on, If found neces¬ 
sary This apparatus Is to skim the toot¬ 
ing Ice off the wnter It bos a horisontal. 
Id voted leaf of reinforced concrete. This 
leaf may be elevated or depressed «t wilL 
It may thus be adjusted to the height 4>f 
tbs Water, and when so adjusted ts ex¬ 
pected to ririm oft the ice as it floats along 



General view of the power house from the top of the cliff 


TV 7IACARA markt ihe point whore nature hat found an outlet for 
J \ the waters of Lake Erie, but man has found it convenient to order 
y the matter otherwise Niagara u not to become dry, but with ihe 
completion , m late December, of ihe Queemton-Chippewa Power Canal 
much of the water which has taken this /62-foot plunge will now go 
over the cliff at a point where the head available for power generation 
wdl be 305 feet Dredges have , for nearly four years, been cuUtng a 
channel through earth and rock . in a Wide swing around the falls They 
have taken out 13,000,000 cubic yards of earth and 4,000,000 of 
rock—more than the French had done at Panama when we took oV * r 
the job The Scientific AMERICAN has already told its readers 
much about this huge power project , m the present article Mr Springer 
makes a final survey of the Work done and of the undertaking as a whole 
—The Editor 
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Left* Tb* Otari cat north of 8erier Station ahowinit atmre of tho work In June 1P21 Right: Another aeprcinf Uw Job 

Points at which the canal lies fairly deep below the surface of the ground 


und to deliver tills Ice to h discharge channel the wnter 
flowing on underneath It la proposed to Install this 
skimmer In a curve In the canal just above the fore-bay, 
In c&ee the Ice chute through the screen bouse has In¬ 
sufficient capacity to handle the tee 

Valves control the water flowing through the several 
penstocks. The type of valve adopted la one which la 
operated by means of the pressure of the water In the 
penstock No external power Is required. They are 
located at the lower end of the penstock, and this Is 
considered an advantage 

The hydraulic turbines of record-breaking slse wilt 
operate at a velocity of 18T% revolutions per minute 
The maximum efficiency guaranteed Is 00 per cent Thin 
means that nlne-tcntlis of the theoretical power will 
actually he developed It is. however, expected that 
this efficiency will he exceeded 

That the construction work Is by no means a routine 
Job Is Illustrated by an Interesting story connected with 
the “Cyclone, a big auction dredge controlled by du 
harbor authorities at Toronto on the northern short of 
the western end of Lake Ontario In the autumn of 
1020, It was desired to bring this dredge to the head of 
the power canal In order that it might take part In the 
excavation m the first mile of the ctinnl, where there 
was no rock In the prism above sntigrudc The unly 
possible route for the dredge was south aenms Lake 
Ontario and through the Welland Canal Into Lake Erie 
then, down Lake Erie to the Niagara River und through 
the 4% miles of the old Welland River Two great tugs 
were got from Cleveland and the difficult journey ac¬ 
complished with their helm despite the unfavorable 
time of year The last four miles of the trip Inv 
through the Welland IUver and here the greatest dlf 
Acuities were found Bridges and shallow water cre¬ 
ated obstacles. The dredge itself deepened some of the 
shultow water, und another dredge cut awuy a channel 
for part of the distant*. It waa necessary to demolish 
In part a bridge at Chippewa Tills was a temporary 
affair Traffic wan redirected through a railway bridge 
which had been out of service. When the dmlge had 
passed the partially demolished temporary bridge, the 
hitter was restored and the railway bridge removed 
Where power electric cables were In the way, they were 
lifted or “killed" and the dredge permitted to go ahead 


wide Were placed length*1st so as to cover the s|MH*e 
between Strijw These panels were held in place In 
means of anchor Imps cmU Milled in the concrete of rh< 



Bird's-eye view of country around Niagara, showing 
why there is a drop of 330 feet at Queenston, while 
at the point to which the Falla have now cut back 
there is but 162, the balance of the river's fall being 
in the Rapids. In this view north is at the bottom 

xtrlim. With u panel In plm-e the space buck of It could 
lie filled with cnnirele and then 3 feet of the In* lined 
height could l>e nnered There whs, however no iiiuili 


<ari**nUr work Imohcd that It became desirable to 
adopt Nome other method A htg sliding form of steel 
wus constructed. It U 10 feet long and 17 feet high It 
was made of ^4-lnch si eel plate reinforced by channel 
burs. The two ride chunml lairs were extended upward 
and brought together a couple of yurd* ttlnive the form 
tn this way a suitable draw liar was made A wlmh 
was set up at llu top surface and used to draw up the 
sliding form as desired The concrete would be placed 
In the regular way for |>erhapa 20 feet up the riot* 
Then the rieel form would be put In porithtt on this 
concrete and the wlmli started A slow upward move¬ 
ment whs thus effeUed By adjusting the upward 
movement of the form and the pouring of concrete In 
the space behind It, It 1ms lieen found possible to pour 
some 56 feet up the sloiie In the hi me© of 10 hours. 
The great height of the form and the slowness of the 
movement make It possible, under favorntde conditions 
of weather and the lik«, to leave the grtsn concrete Just 
Is low the upward nio\ Ing bottom of the form In u suff* 
llilenrly stiff condition to stand unprotected. It Is 
undtrstood that this method results in a more uniform 
surface und a better finish The workmen doing the 
finishing really get iicc«*hh to the concrete while it Is 
still green. The new method wus. It seems, first sug 
gextod b\ the foreman lames I^llli and was then 
de\e1uited by the gtnerul suturlntendent George An get I 
A feature of interest concerns the mode of Installing 
the hydraulic unit The ihlif element Is the runner— 
the wheel turned by the pressure wnter This Imrlxontul 
element has at tlu Inlet a diameter of 10 fet t fi ln< lies 
This Is a large, unwlchh and laav\ piece of cast steel 
When It In necessary to mu» It hwaiise of accumu 
lated wear, a consbh ruble und* rtaklng is lnvohed Tlie 
generator Is situated ulsno and, where the Installation 
has been along ordlnnr\ lint **. It Is noei ssurv to dis¬ 
mantle this large unit In ordir to effect the removal 
of the old runner and the lustn Hut Ion of the new one 
In the present power h use pro\Irion has been made 
for the rent will by leinlng a suitable space In the 
foundation underneath this runner <handier so that it 
will l>e ismslbh to take out und put In u wheel without 
serious dlstarlMim*** of the overload eleilrhal unit It 
Is only nee-esNun to remove u w*nlun of the clmft tulie 
undenuulh the runner In order to make the principal 


In safety Ice to the thickness of 4 or fi 
Inches had to be broken through abend 
to provide a passage. Finally, the dredge 
arrived and begun her part of the work 
of expediting the construction to the 
|N>lnt of actual generation of power. 

A novel method of placing concrete was 
adopted in recent work in the section near 
the famous Whirlpool of the lower Nlag 
ara Rtver below the Falls. The side slopes 
of the canal trench are here very steep 
and also qulto high The canal Is being 
lined with concrete through Its 8ft miles 
of length Here, however, the great height 
and steepness made the placing of concrete 
an exceedingly difficult piece of work The 
vertical height la 54 fret and the slant 
height about 83. When this work was 
•tarted* concrete stripe a yard wide were 
placed parallel to one another and were 
run from below up. It was then necessary 
to fin In the Intervals between strips. 
These Intervals were about 15 feet wide 
so wooden panels 1ft feet long and 8 feet 



promt radon 

Altogether this new plant for the utili¬ 
sation of what muv lie called Nlngam 
Fulls waters make* nn advance In the 
development of hydroclcctrh iMMrihllitles. 

Rock Dost Poisons the Hainan 
Body 

P KOFRSSOK OOI I IS Iiiim l*en cm- 
dueling some e\pt rlments on die effect 
of duri on the human U>d\ Ho has 
shown thut silica or rock dust Is uctunllv 
n poison on the human hodv It Ik, of 
course wvll known that men who work 
In dust are liable tn tuberruhmlH, for In¬ 
stance, the South African gold miners, who 
are especially ©xjNwed to fine imrtldes of 
nunrtx, and who develop what Is known 
there as miner's phthisis such workers 
are also susceptible to kidney troubles. 
The experiments go to show that minute 
fibers, wlihli arc* free In the atmosphere, 
collect dust particles und hold tltem tn 
suspension so that the* are Inhnled 
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Our Common Ancestry 

G ENEALOGY furnlwlaw one ot the oldest and 
une of the wimp teat of paradoxes It l« self- 
i\ldent that each individual ha* two parentu, 
four tfrundparenU, eight great grandparents, and so oa 
b> |K>u< m of two Indefinitely But if we carry the 
aerie* hti< k for thirty or forty generation*, we And that 
each individual of the present dnv require* far more 
ancvxtor* of tlii* period tlmn would be provided by the 
world* entire population of the date. The answer, of 
course, 1 m that the line* of descent cro*a imrl mingle In 
inextriciihle confusion, so that every anrient forbear 
must be counted over and over agnln, no one can 
powribl} guess lum many tangled line* lead down to 
hltn from a single couple of the Norman period, 

A conneqiwncc h ms frequently nullxed is that we are 
all couHlna, Curry tlielr line* of dencHit far enough 
back, and we intuit find that om two Cauca*1an indi¬ 
vidual* have nmnj ancestor* In common This, too, Is 
evident when omv we haw stated It, but few would 
make h Htirtk*lentlj low estimate If asked how far back 
we might exjiect 1o go In pursuit of the common for 
bear, and few would renllxo how utterly unnecessary 
It Is to make uny ruiervatlon* otiier than the obvious 
one that Isith subject* bo the same species of Homo 
Writing in tin* Scientific Monthly for December, Dr 
Jordan of Htunford Vnlversify give* wwne details of 
the work ikroe l»y Miss 8 U Kimball In tracing the 
descendants of one Isubel do Vemmndols, who died In 
3181 r rha good IsuM was married twice, both times to 
g husband of noble blood 8he was herself descended 
from Clmricmugne through six setmrate strains, and 
lot second husband from King Alfred. The line of 
descent from each of her four children accordingly 
passes through « long series of KnglUh uohtHty* each 
allowing a younger eon, a da tighter or a daughter** arm 
to drop from time to time into the middle class or even 
Into the peasantry Host* of her descendants are, of 
roura*, lost so far as tracing tlielr lineage Is concerned, 
but the prominence of numerous line* emanating from 
her, combined with a series of propitious circumstances 
as regards mnny of Iter less dlHtlnguIahed offshoots, 
have made It possible for Miss Kimball to present a 
surprisingly comprehensive array of her proven de¬ 
scendant* 

Dr Jordan quotes a number of complete lines of 
descent from the Ludy Isabel to fierson* of today and 
yesterday whose name* mean something to ns. His 
samples certainly Justify lilm In quoting Miss Kimball** 
remark that the entire English-speaking population of 
the world consists of the 'in bred descendants of 
Charlemagne,” through Isabel Among those thus listed 
(the figure* in parentliesl* indicate the number of gen- 
ora Hods In the line of descent) are the typical colonial 
aristocrat 0eorge Washington (25), the roost repre¬ 
sentative “commoner * of lilutory, Abraham Lincoln 
(27). (he leading present-day exponent of royalty, 
George V (27) t three distinguished Americans of, ap¬ 
parently, wholly diverse origins in Grover Cleveland 
(20), Theodore Roosevelt (28), and Robert Edward 
_ Lm (20), the wife of our second President, John 
Adams (15), and hence his only leas eminent descend¬ 
ants, a New England type analogous to that of Wash¬ 
ington and Lee, a repreetmtatlre of the uncompromising 
Puritan in Jonatbun Edwards (20), and* by way of 
Including "people like you and me,” Miss Kimball her¬ 
self (28) und one Mr F K Parr, apparently a New 
York Bute farmer, who boosts descent through 27 and 
28 generations from both of Isabel's husbands, as well 
os another Una that goes straight back through WUHaip 
the Conqueror and King Alfred to the Wessex king*. 

By way of further demonstration that everybody U 
related to everybody else, the following descendants of 
Isabel are enumerated without full details * Nathaniel 
Bacon, Phillips Brooks, Edward Fherett* Francis Park- 
man, William Ellery Channlng. George Dewey* Charise 
W, Billot, Ulysses & Grant, Richard H Dana, Benjamin 
Harrison, Patrick Henry, Oliver Wendell Holmes* 


Thomas Jefferson* J Plerpont Morgan. John D Rocke¬ 
feller, Wendell Phillips, Nicholas Murray Butler, and 
Aaron Burr Altogether, 1 this is one of the moot 
delightful scientific articles wo have ever perused It 
has in ir all the human erijottcay ■ and not the least of 
them U the humor of the Ifon that we are all thus tied 
up with one another—notable with unknown, king with 
lowliest backwoodsman and peasant There is nothing 
in it that we could not hare imagined for ouraelree* it 
is true, but this Hpcdfic and wholesale d tattoo of 
name*—well, tl is staggering! 

The Submarine and Poison Gas 
E venture the statement that If the question 
of the abolition of the submarine and poison 
gnu from warfare were submitted to the 
popular vote Ofi per cent of the dttiens of thqggnlted 
State* would vole that they be outlawed The 0 per 
cent of our population that would vote for their reteft 
tlon would include tho*e naval and military men who 
are concerned with the design, construction, and opera¬ 
tion of HuhmnrLnea and poison gas, and w*th the 
method* of (heir effective use. 

In drawing attention to theee 5 per cent (and It Is 
possible that It would prove to he even leas than that) 
we have no wish to call in question the humanitarian- 
i*ni of the profcsaional soldier or sailor They hare 
been t mined to look upon the question of war, espe* 
dully in these later duyg, from the standpoint of 
Hie strategist the engineer, the mechanician, and the 
chemist, and while It I* Inw that no body of men la 
pnsse*tKNl of u liner spirit of chivalry, or more real 
human ltindne**, thun the officers of our Army and 
Navy, the fact remains that for them war represents 
fundamental!) the question of how to put the largest 
number of men most speodlly out of action, either by 
death, wounding, or capture* 

The moral Aspect* of war, and of the methods of 
waging It, on the other hand, are more immediately a 
matter of national concern, and the present popular 
and all but uni vernal aversion, both to poison gas and 
the submarine, U due to the fact that, during the late 
war, the people of the United States, in common with 
those of Great Britain, FrAoe, Italy, and all the Allied 
nations, took deeply to heart such horrors as the first 
poison gas attack on the Flanders front, and the loos 
of twelve hundred non-combatant* on the "Lusitania” 
by submarine attack 

So far as poison ga* is concerned, the fact that non- 
combatants (women, children, and aged people) can 
be subjected to wholesale extern)button by gas attack 
from the air, I* sufficient ia itself to set a black mark 
against this form of warfare for all time. So far as 
the submarine Is concerned, there la no evading the 
force of the argument that the late war proved it to 
be very inefficient against warships, but enormously 
efficient when used against merchant shipping. Set a 
ban upon the sinking of m erc h ant ships and the sub¬ 
marine's occupation is g«n& lodged os a naval weapon* 
Its sole efficiency was proved in the field of scouting* 
particularly in watching an enemy's ports and harbors. 
Except in this regard* one hundred thousand tons pat 
into submarines does not hhfcfe to compare with on 
equal tonnage put into surfm v mm si n * 

Poison gas end the subaarp* bare not bees aboUSbe* 
as yet, hot a great step has tan token tat the Weridor 
ton conferences in placing Stringent restrictions upon 
the methods of their use. "Wf* are confidant that JO* 
good work thus begun wflAb consummated in f a how 
conference* by the complete sfcoUtton both these 

forma of attack, * 


many redrew to enforce the tee, «n 

of tHrtfi* the Jam*? coup m gad the lotoen; Irate* 

As one of rile earnest advocate* oftbenw otjuto 
eutothattc stop* the fkamtthtsjoo Awssfoqn ppqgtortiita Wj 
the Interstate Commerce Oapmtao*.<y ■fltojgfrgitafr 
which H has shewn in issuing rids orter; foe th* 
automatic stop is the Ust logical Stan to « system foe 
the prevention of oefUstons* which, ogtnmepotaf 
the sepaphora, has developed through th* block shfpS^ 
(first hnnd-operated, and then to 

the present device* which oHmtruites the hujiwA Jiptant 
and thus remove* an mU-too-freqUaut cause of cot&fpua. 

The report states that the iaveetysstton by it* foetal 
tram council committee has demonstrated to the totie- 
faction of the Commission that automatic train-stop 
devices are practicable. "Our investigations have 
shown,” says the report, "that automatic train control 
has long since passed the experimental stage, In foot 
no safety devices such as the automatic coupler, the air* 
brake, and the automatic block signal, were perfected 
to as high a degree as the automatic train control 
before they were either ordered Installed or were volun¬ 
tarily adopted.” We are told that, after fourteen years 
of investigation and study, the service tests under vaty¬ 
ing condition*, and the results obtained to the actual 
employment of this device over period* of years, hare 
clearly demonstrated the practicability of and the nece* 
sity for automatic train-stop control Ham* It Is con- 
altered that the time has arrived when the railroads 
should be required to aelwt and Install such device* 
a* will meet the spedflcatMta and requirements of the 
Commission. For the reason that the Commission tee* 
not wish to discourage efforts to automatically control 
trains without the aid of fixed wayside signals, the 
installation of the automatic stop will not be limited 
to raids which are already equipped with automatic 
block staid*, It is believed that it is possible to apply 
train-stop or train-control devices often where auto¬ 
matic block signals are not to use. 

As a further protection to the traveling public (to 
say nothing of valuable freight), the Importance of thl* 
order can scarcely be overestimated, for it cuts out the 
possibility of accident through failure of tbs human 
dement. Faulty virion, carelessness, or sudden phyrieal 
collapse of the engineer can no longer produce such 
disastrous collisions as occur too frequently* even to 
this age of automatic block Signaling and Improved 
train and track equipment It is well within the re¬ 
source* of the mechanical and the electrical wigtossr 
to produce automatic equipment which will absolutely 
prerent collisions, provided it is maintain*) at ap 
times to first-daw working condition. Proof of this 
Is to be foqpd to the New York subway sy st e m * where 
for many years past express trains running at forty 
to forty-five miles §n hour, under a headway ot from 
one and a half to two minutes, have carried over a 
billion of passengers without the low of a stogie fits 
through ooUlsfoo. 

It is true that certain automatic stop tatemt are, 
or rather ware, subject to disablement in storms of 
mow or sleet; hot we understand that there are certain 
Pwdho n te a l devtow which here compteMy overc om e 
tM r Winter troubles, Furthermore* one or mOte foe- 
terns have bfon developed to which etoetriegfor «*» 
troGed appoint** on foe tacomottre Is affected ipfotf- 
UreJy hr a ritual dram at the track rids, 
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Our Point of View 


Wfc*VmJ|bt have ttiMd tbe spate* the cowt cited 
afotef "aSter oaate foe *e commonly known u the 
llb^gk I tefo teftte Oea* whsrrin thi tatted Stats* 
fl gpctete Gmrt euatelaefl a patent fora method which 
difftetefrofo* prteraad kmgused method only in that 
then ritor eteflteyed ta the proem an amount of oil 
wacttgatfr fa* than coe pm cent 
Thai* wu considerable evidence in this mass 
ceMH to 4 tow tbo greater efltectlvenero of the procam 
carried on with km than one per cent of til A* against 
the Obfr'proceaa where oti slightly In exceas of thU per* 
centefth wee employed. Bet regardtem of thi* U it not 
questionable whether one who merely change* the pro- 
portions of known ingredients or egente can be mid to 
hem exercised the Incentive facility? Suppose a min¬ 
ing mgfoeer, using an old prooem and meting to pro¬ 
duce a better operation and Improved remit* experi¬ 
ments by altering the proportion! of certain substance* 
employed In the procam. Bran If hie efforts he highly 
wiuimfnl, U It conceivable that be has done anything 
more than wae expected of him In dew of his education 
and experience tn the particular work in hand? 

Or let pa amgme that the housewife embark* upon 
the bating of bread. She follow* a recipe which call* 
for the mixing of floor, water, milk, yeast, shortening 
she puts them together aa Instructed, and gets the oran 
at the designated temperature, and confides her mixture 
thereto; and aa a remit of all this she produces bread 
Hut she Is not satisfied and die starts a series of ex¬ 
periments to see whether the can not get a better remit 
She does not change the ingredient* in any way She 
merely alters the proportion*-* little leas milk, a Uttle 
more shortening, perhaps. In time she produces in this 
way what ah* ragards as a satisfactory loaf of bread. 
Has ah* mad* an intention? 

We do not believe that any court would so bold. 
The method of attack upon her problem need by our 
housewife, as by onr mining engineer and onjtwtetatlurfr 
tat, bars any claim to true invention, gbe may hate 
Huoceeded in getting from the flour more of the nutri¬ 
tive value, It may be she is the first to do this, In the 
itroporttone hit upon by her the chemical reactions of 
rising and bating may be materially different from 
what they femlUariy have been. Yet we can not con¬ 
cede that She la an inventor 
The engineer and the metallurgist who produce new 
and better results by a change In proportion* have done 
nothing moreen their fields than the housewife in bare. 
With all due respect to the courts to their decision* 
outlined above, we can hot see that anyone who almply 
varies the proportions of known ingredients in carrying 
out an old flwthod or in the production of an old alloy 
can possibly be conceived as having made an invention 
—no matter how startling the consequences of the alter¬ 
ation in formula which he has made. We well know, 
for Instant*, "that in the Minerals Separation case the 
new proportion* employed by the patent which was up¬ 
hold are such as to lead to a praceaa of “flnthti*" alto¬ 
gether Afferent In theory from that involved tn pre¬ 
vious ssparation by oU. But the mere chance unfolding 
of an unsuspected chapter of natural law by an exper¬ 
iment which any one at alt rawed in the art might 
fairly have bean expected to try Is not, In our mind, 
Invention* Discovery It 1* yea ( the anticipated dis¬ 
covery eg tea I nv e ntor , never. 

We think kite that we are justified In applying this 
ressoWk# t* mechanical construction. Can It ever be 
caig teat changing the teat and proportions of part* In 
a mate**, eran though tee machine be extraordinarily 
Improtedteerteyt hwntfte Invention? Would on* who 
takeaa a peronbnUtor and niake* it large enough 

ee foaftten* bouse* a* a hone-drawn vehicle bean 
temitet fce &mete no *flv*ce ln what all these 
pafttatate^tn* It ante priori* kte sustained It will 
wteHte Itetikg #>»» tfea few* which now separate tee 
fertte Htedrtk ***** irate that of ordinary 
tel* * te t forteti y oboapsning fo# 


Airplane Endurance 
TO it ever occur to you that enduranc* or the 
ability to remain continuously in the air, is 
by all odd* the most Important Qualification in 
the average airplane? We ar* of coma* well aware 
that there are special tyjw* such at racing machine* 
In which long endurance 1 h a secondary constdermtt*, 
but for the average commercial machine a wide radius 
of action—the ability to leave the ground and stay tn 
the air hour after hour, Independently of landing 
ground*'fuel supply, and repair men—Is the prime 
consideration 

A machine like the all-metal monoplan* which re¬ 
cently brought the world's endurance record to this 
country, Is to be credited with eotnethjng more than a 
brilliant flight in the field of competitive sport Looked 
at In its broadest aspect, the fact that this little ma 
chin* With two men, went up in a sxmstorm, remained 
aloft throughout a night marked by severe cold and a 
gale of wind, and came to earth after between twenty- 
six and twenty-raven hours of continuous flying, prove* 
that It la powdbte to build an airplane today which 
compares In reliability with the long-established means 
of transportation When the art ha* been developed to 
the point where any standard make of airplane can 
be depended upon to show tho same reliability as thin 
monoplane, commercial air travel will Increase by leap* 
and bounds. We are Inclined to think that the uncer¬ 
tainty of flying, with its forced descents involving 
too often fatal accident* has been the moat serious 
hindrance to the rapid development of airship travel 

Manufacturer* of airplanes should encourage flight* 
of long duration such a* thi* No stronger testimony 
to the excellence of a machine and Its motor can be 
afforded than a flight of twenty-four hours or more 
duration, attested by recognised official* 

The rapid rim of the automobile In public confidence 
and estimation was largely due to the long-distance 
races In the early years of the development of the an 
A machine that could pas* through the gruelling test 
of a 500-mi (e race, at speeds of from seventy to one 
hundred miles per hour, left upon the public mind the 
conviction that the automobile had imssed from the 
experimental to the thoroughly practical stage This 
assurance was strengtbenedny the various transcooti 
nentnl and other long-distance tripe which were 
achieved at about the same period. 

The story of the development of the airplane fn re¬ 
spect of its ability to stuy In the air continuously, is 
contained within a period of fifteen year* The official 
records of duration si art In 1906 when Santos Dumont 
remained In the air for 21 second* at Bagatelle, France, 
tn a 50*h p. Hantos Dumont machine. In 1907 Henry 
Farm an lifted the record to 02 second* in a 40-h.p 
Wain machine. Then in 1008 Wilbur Wright, in a 
24-hp Wright machine made a flight of 1 hour, SI 
minutes and AS second* and later la the year raised 
the record to 2 hour* 80 minutes and 28 second* In 
1009 Farman, In a 50-h p machine of his own make, 
remained aloft for 4 boar* IT minutes and 58 second* 
a record which he nearlj doubled In tlw following year 
with a duration flight of 8 hour* 12 minutes and 23 
second* In 1911, with one of his 70-hp. machine* he 
set the record at 18 hour* 17 minute* and GT seconds. 
Little was done In the way of duration flights until 
1914, when the 100-h p. Mercedes engine proved its re- 
Habittty by maintaining a Roland machine, piloted by 
Linger, in the air for 14 hours and 7 minute* and in 
the same year Boehm, in n 100-h.p, Albatron* brought 
the record beyond the full-day limit with a flight of 
24 hours and 12 minute* 

During the war nothing we* doge in tho way of 
duration flight* but in 1920 a Farman Goliath machine, 
driven by two 200-h.p. Sal me* motor engine* achieved 
a duration flj*t of 24 hour* 19 minutes and T sec**. 
Thla has new been exceeded by the record of our own 
Bdward Stinson, who has Unproved up* the European 
record of 1980 by tee handtent margin of 2 hour* and 


28 second* In a comparison of the machine* it should 
be noted that whereas the Farman Goliath machine was 
equipped with engines of 520 combined horsepower, a 
single 135-h p N M W motor sufficed for the trim little 
Larsen monoplane 

Are Railroad Cars Too Heavy? 

OR many years past we have been watching 
with no little Interest the steady Increase In the 
rise and weight of rolling stock This increase 
has taken place In agreement with the well-proved fact 
that, broadly speaking, the lurger the Individual unit 
for the transportation of freight and passenger* the 
more cheaply con they be carried. This Ik true both of 
the steomnhlp and of the railroad car, but It Is recog 
nixed among steamship men that, because of problems 
of operation which are peculiar to a steamship of 
enormous Nice such as the "Leviathan” there is a limit 
to which Increase of dimensions can profitably he car 
rled. So true la this that It Is generally agreed tlmt 
not for many jean to come, if ever, will another 
"Leviathan" be built 

Now, we are inclined to think that the time has 
arrived wlten the railroad man should ask himself 
whether he has not reached, or Indeed exceeded, the 
limit of Mlse and weight In freight and immengpr ears, 
with coal cars of 120 tons capacity, and Pullman cars 
that are about 00 feet in length and approximately ok 
many tons In weight 

We are well aware that great alee of the Individual 
unit h«H always lie* a marked characteristic of our 
American railroads, and that this Ik due both to the 
geography of the country, *iih Hs vast distances to bo 
covered, and to the demand of the American people for 
increased comfort, particularly In transcontinental 
journey* We are not no*, however, contesting the 
re&wnahleness of the demand for great hIsc and weight 
In our rolling stock, but we do wish to put the question 
up to the practical railroad man whether In meeting 
those condition* we have not tn, let us say, our 90-foot 
Pullman car gone a little too far 

The Pullman car la a 90-foot bridge structure carried 
up* end piers or supports represented by the two 
trucks Now the weight of a bridge muy be said to 
Increase roughly, as the square -of it* length, and it 
can readily be seen tlmt, hh between a train made up 
of fiO-foot cars and one mndo up of 90-foot car* there 
would be a very large raving of dead-weight tn favor 
of the short-car train In answer to the statement that 
the aright of a Pullman car makes for greater ease of 
riding, It U north lent to ray that, although this was 
true In the daj s of light rails and Indifferent roadbed* 
It Iiuh but little weight In these days of 100-pound steel 
rail, and track with eighteen Inches of stone ballast 

As to the other fallacy tlmt the great weight of the 
Pullman of today is conducive to safety it may fairly 
be answered that, considered by tbemselve* superflu 
out Wright and momentum are positive elements of 
danger in collision It would bn possible to build your 
lighter 00-foot cur with as much relative strength to 
resist the effects of collision, as Ik shown by the pon 
cirrous 00-foot car As a matter of fact a given num 
her of passengers carried In a OO-foot car train of 
Pullmans would be subject to less danger In the event 
of derailment or collisions thnn the same number If 
carried In 90-foot car* the Inertia of the train .being 
considerably lighter and the destructive effects lea* 
Of course, we are supposing that In both cases the 
cars are built of steel, and up* approved methods of 
construction Additional raving would be effected by 
substitution of four-whoried for sir-wheeled truck* 

Then there is the question of upkeep of tracks and 
bridge* The lighter concentration of Wright * the four- 
wheeled trucks would be less severe * the track the 
Impact at rail joints would he lee* and the bridge 
engineer would find that he could lighten ont the floor 
system of his bridge* to no Uttle extent We offer the 
above suggestions with an Invltati* to their discussion. 
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Radio for Everybody 


What the Radio Telephone Service Means and How It Can Be Applied 
in the Home and Bnainew 

By Austin C. Letcarboura 


Introducing Mr Tiny Grainger, the famous pUtalst 
and eomjiofler, who will enterluln ns this evening with 
several of hi* favorite pianoforte selections. After 
that I riiiMf ««k yttu to stand by at tt 05 m that the 
Arlington station can'-" 

A concert? No A vaudeville performance? Hardly 
A niutd'ule In tlie home of a society lender? Not this 
time 

It 1 h merely a bit of radio-phone service taken at 
random Another time it might he Mine Lydia Lip* 
kowakn, court singer to the late Cxar of Russia, or Miss 
Valentina OrespI, violinist, or Mhw Bophle Tucker 
famous delineator of darky and character songs. Again 
It might be Governor Edward I Howards of New Jer* 
sey, with hla Christmas message, or John 
Kteele, star of "Mtmsleur lieaucalre," or 
Honrbel Jones, Director of Foods and 
Markets, New York Htate Htlll ugaln, 
at a different hour of tlic wtme day, It 
way bo the news of tlie da>, carefully se¬ 
lected and clearly heralded, word by 
word, marine new*, weather reports, chil¬ 
dren's bedtime stories, or other Ileum of 
Interest In the home or business 

The Radio Yoke and Its Audience 

What is the radio-phone service? Where 
Is It obtainable, nnd how? What does It 
oust? 

Typical questions, these at n time when 
radio In at the height of iiopulartty Only 
a short twelve months ago the bobby of 
radio was Indulged In by boys and young 
men, with occasionally a full grown man, 
who, perhups, were more fascinated by 
the technicalities of the radio art than 
by the actual feat of communication 
through space It Is true, tlie radio anm 
tears then as now were carr>!ng on radio 
conversations among themselves by means 
of the dot-dash tongue of the telegraph 
code, but It was evident that tliey spent 
a goodl) part of their time arranging nnd 
rearranging their radio transmitters and 
receivers In their Insatiable ambition to 
cover greater distance 

Then came the rudlo-phone service, not 
as an omtslonal thing to startle the radio amateurs 
already engaged In sending and listening to the dot 
dash-dot messages, but as a regular established prac¬ 
tice A subsequent development brought about a den 
nlte program, ho that the permm with a radio receiving 
set nuw can obtain u printed program which gives the 
features for each evening of tlie forthcoming week 

And here Is what we And In various cities through¬ 
out the country there are radio-phone broadcasting 
stations which send out the news of the day, special 
talks, sermon*, by clergymen, marine news, weather 
reports, children’s stories, and most Important of 
all as fur ns the average home Is concerned, an 
elaborate musical program With the proper type 
of receiving set It Is 
now possible for an> - 
one to receive the radio¬ 
phone service from the 


nearest station, and. If there are a number of stations 
within receiving range, It la ofttn possible to receive 
several radio-phone services, one by one, with absolute 
selectivity, although they are operating simultaneously 
That Is to say, with the apparatus properly tuned, one 
station may be heard, thstau by slightly altering the 
tuning, another station will be beard, and so on* Bo 
sharply tuned are the radio-phone broadcasting stations 
that selectivity at the receiving end Is quite practical, 
and whenever It Is so desired one can select one's 
favorite radio-phone service with the same facility 
with which one selects a given phonograph record In 
preference to others. 

All of which brings us down to the elements of radio 
communication. In order that we may have a better 



5 UFFICIENT evidence that everybody is migrated m radio tele¬ 
phony would be afforded by oar mad bag alone , Vhkh of recent 
weeks hat been heavy Pith inquiries en (he tabled. Not with any 
done to discourage these, but amply ie order that the fundamentals of 
the subject might be presented more fully and with let* labor than It 
potable in individual letters , n>e have prepared the 
accompanying article , which endeavors to meet the 
ampler of the doubts and questions that exist m the 
mind of one bemg introduced to whelm or radio for 
the first time It will be followed by other arUclet , of 
none the leu general appeal we hope m iptit of the 
fact that they will go considerably further into the 
subject Among the ihmgs which We have already 
planned thus to dtscuss are radio telephone trammw- 
aon on a small scale , continuous-wave telegraphy, 
which a enablmg radio amateurs to caver great dis¬ 
tance* with a remarkably small output of energy, the 
amateur transatlantic transmitting tests With contmuous- 
wave transmitters , a survey of receivtftf apparatus for 
all varieties of reception purposes , and so on* In the 
meantime We unite inquiries on any phase of radio, 
or suggestions os to topics m the radio field whkh we 
might advantageously cover m our pages — The 
Editor, 



understanding of whnt is required In radio- 
phone broadcasting and reception 
Radio communication comprises three defl 
nlte operations First, we must have a suit¬ 
able source of radio energy, known as the 
transmitter* which is capable of Imparting 
this energy to sixtre, or ether, as it is called 
by the physicist Secondly, the radio energy, 
converted Into vibration* of the ether, Is 
propagated through space In ewr-tncreastng 
circles over the earth's surface, toeing Its 
power as It extends farther and farther 
away from the source, Just as the ripples set 
up hy a stone cast Into a body of still water 
spread out In ever-increasing circles which 
become leas and less pronounced as they go 
away from the center Thirdly, an Instru¬ 
ment capable of detecting the disturbances 
In fc)»nce or ether is set up at any desired 


Ke one has bettor oaa far the radio sheas tartlet 
tban tbs faraar, heretofore isolated from the reel 
ef the world 

w 

station* Is that of the Weatlngpouse Electric and 
Manufacturing Company at Newark, N J., dnslgpitert 
aa WJE. All radio stations, by the way, have* certain 
call letters to Identify them, Just as automobiles have 
license pistes. It would not be practical for every radio 

_ station to give its full name, ownership, 

power, location and other facta every time 
It sent a message. Hence a call letter, 
assigned by the Government, serves to 
identify the station, while special call 
books teU at a glance what each call letter 
represents. 

To return to WJS, located at Newark, 
N J The radio-phone service broadcasted 

__by that station may be 

divided Into Imaginary 
cone* First there Is tbs 
25-ml)e sane, which taken 
In all of Greater New 
York, a good part of 
Westchester County to 
the north, a little of 
Long Island beyond the 
city limits, and a consid¬ 
erable stretch of New Jer¬ 
sey suburbs. If you are 
within the 28-mlIe suae, 
you are Indeed fortunate, 
because the idrapleet kind 
of receiving set will en¬ 
able you to receive the 
radiophone service. Thus 
a 925 receiving set will 
give the utmost satisfac¬ 
tion, in cunftectton with 
a pair of head 'phones 
which are Included with 
the set If more than one 
person must listen la at 
one time—and it Is no 
uncommon occurrence for 
several members of the 
family to lay claim to the * 
'phones when there Is a 
real treat In tbe air—an 
additional set of 'phone* 
may be added. Single 
'phones, which may be 
bbld up to the ear, win 
also serve quite nicety 
where a number of per¬ 
sons are to listen in at 
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Typical program af a nSa-phoaa 
broadcasting station, mafled oat 
wookly to Intonated parties 


ginger aad accompanist at a broadcasting atatlea, 
with tha microphone shown at tho right 


r»'hit in order to Intercept whatever message or Hound* 
th^rudlo woven may convey fate Instrument la known 
na tlie receiving act 

Now, It mast seem quite evident that the more 
powerful tbe transmitter ethployed, the more far- 
reaching nmat be the radio wayea. Cooverwly, the 
nuire antritive the reoelTlng-eKTthe greater Ita ability 
*«> receive weak radio waves. la fact, with a given 
receiving aeLifee radio waves from a transmitter three 
hundred tCTlee away may be toe weak to be detected, 
while the same waves can be readily detected and 
heard with an elaborate receiving set which Includes 
suitable wand-amplifying apparatus. 

A Qaeatten of Wat in e a and Price 

* Mo the reception of radio-phone aervice eeeolvee Itaatf 
do«a to a matter of distant* from the transmitting 
ftotion, and the receiving act employed. Let a, take a 
ha mtomoat 


typical Instance One of the 


hroedeaattag 


Bat let ve eanatder fhe 
ceae of a parson outride 
the 2B-mlte range, Oan- 
rider the penbn in fan. 
ton, which le name SO mttee distant from WJB at 
Newark, bt order to reerito the WJZ redtopben, 
service, this penaa trill have to employ a more elab¬ 
orate set Ttmatmple gab one le no longer eOeetive at 
this range. Of couree, radio I* tp no means uniform, 
and titer, an fresh conditions when a Ids set may 
receive over a much greater distance than normally 
Hot it would be poor policy to count «n freak mom* 
Hose, hence we meat consider the problem in aberinto 
terms. Therefore, we nraet employ a recrivtog aat 
with more elatototo tuning equipment malting hat 
of a race mm tube detector Itt place of toe eryetel *■ 
tectorof toe fhehper toto tombs tot may coet up,war<t 
of <na Indhed. to quote Mr. Lotos Phcritt, a trail, 
■mown authority, radio t^eptamy may ha racetved af 
a coat of gl tor each mtie of dfataner tpanhed. 

Bring outride toe WeaBe towk^lat ng eonrider an 
individual in MtftadalpMa ot Albany or Atigntto CMy 
Any <*• of thato prints Is so tor tow* WijLtost * 
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Transmitting and receiving equipment of the WJZ broadcasting station at Newark, N. J. The operator 
at the left is announcing the news of the day, while the operator at the right U receiving weather reports 


■>«*. «lrtnr»te nmtete, mt 
ta Mtnttei wW<* too* mit 
tnatt akatpty and 
a vacuum tube detector, but 
alee oo roprte ee arapHfyin# 
e^ipMSt to hnltd up the 
attenuated radio waves to 
suitable eodiNUty. Such a 
set must cost ht the fa 
borhood of fWO complete, 
for It Involved a stun her of 
vacuum tubes, storage bet* 
terr. tuumg pouch amplify- 

tug ihNi Wd 'phreea, 
high-voltage dry battery, and 

so ah. 

What Is a feystal Deteeter 
sad a Vacuum Tube? 

A radio receiving set le 
simple, once you have over¬ 
come that awe Inspired by 
the array °f knobs and dials 
and name-plates with for¬ 
midable terms. The receiv¬ 
ing set must possets some 
suitable toning device. Ail 
radio waves sent out by a 
transmitter have certain val¬ 
ues, just as rays of light 
have different colors and 
shades. If you wore a pair 
of special glasses which only 
permitted a given shade of 
pink light to pass through 
to the eyes, you might say you were “Mined” for that 
shade of pink Ught Blue light, yellow light green 
light purple Ught, and all other colors and shades save 
pink would not he seen by you. providing It were 
possible to make such accurate color Alters. 

Now in radio the same situation holds true, and 
with great precision. The radio waves are of different 
values* and these values are expressed In terms of 
meters of wave length. WJZ, for instance, transmits 
on 800 meters. When you manipulate the tuning knobs 
of h receiving set so as to have the 300-meter adjust¬ 
ment, you can hear the WJZ station. Tune down to 
200 meters, and you bear some nearby radio amateur 
Tune up to several thousand maters, and you hear the 
high power transatlantic stations. Hence it is the tun¬ 
ing of the transmitter and the tuning of the receiver 
which makes selectivity possible In rudlo communica¬ 
tion It ts for this reason, too, that a number of 
transmitters can be working at one time without mess¬ 
ing up each other's dispatches or concert, for the re¬ 
ceiving operators can each tune their apparatus to the 
desired transmitter, while eliminating the undesirable 
waves. Host receiving sets 
receive radio telegraph and 
radio-phone waves alike 

In the receiving set—and 
we are only Interested In re¬ 
ception this time—tuning is 
accomplished by varying the 
Inductance and the capacity 
These terms are familiar to 
the perso n with an elemen¬ 
tary knowledge of electricity 
The inductance variation Is 
generally obtained in steps 
by taking taps at every so 
many tares of a single layer 
of wire wound on a large 
tube,, said taps being con¬ 
nected to the points of a 
switch or to tending posts, 
or again to so-called bayonet 
sockets which regage with 
suitable plugs. The finer ad¬ 
justment may he accom¬ 
plished by 4 sliding contact 
operating on a stagte-layef 
coil, the wire fceta* bared so 
as to give guHabls electrical 
contact* Ttea form ts called 
a tuutagxren. Again* the 
finer t&ttatoMftt jpeg be ob¬ 
tained hy whet, it kata* ta 
(he farlotoeter principle, tat 
which a storable colt rotatee 
S ftred nett, Jo that 
tbs irtretue eta either ar- 
raagsg. fire tyt <urrt#t to 
fitm in the name direction 
fo both pf than!? ofi in oppo- 
rete^taipknti * any thtef 


mediate oomlltlre WJwa tlm windings are In Urn same 
direction the Inductance Is greatest, when arranged in 
the opposite directions, or 'bucking,” tho Inductance la 
lowest 

Inductance Is also varied In Mg steps or Jumps, by 
means of compact culls. Formerly, long or tall tubes, 
wound In a single lu>or with hundreds and even thou¬ 
sands of turns of wire, served the same purpose The 
contrast I>etween a loading coll, ns it Is called, n yard 
high, und the present-day compact Inductance colls, 
must be as startling to the layman os the technical 
characteristics ha\e been to the radio profession 

Capacity la another factor In determining wave 
length. Adjustable condensers are employed for this 
purpose The most common type of condenser consists 
of a group of fixed aluminum or brass plates, and a 
group of movable plates which pass in and out of the 
stationary plates when the bundle la turned. Of course, 
the two groups of plates do not touch each other, the 
surrounding air serving os the dielectric or non¬ 
conductor 

Aside from tuning, It Is necessary to convert the 


Intercepted radio waves into 
audible signals. This It 
accomplished by what I* 
known as the detector, and 
ihe telephone receiver The 
detector may be of the crys¬ 
tal type or the vacuum tube 
type T1»e former Is the 
simplest and least expensive, 
consisting of a suitable 
mechanism for bringing a 
metul point nr wire to bear 
on a mineral crystal, or two 
crystals In contact with each 
other The vacuum tube I* 
ii nmdlAed form of electric 
lamp In which other ele¬ 
ments have been Introduced 
aside from the usual flla 
ment Vacuum tubes oper¬ 
ate on one or more cells of 
dr> buttery, dctsndlng re 
their voltage rating, and 
preferably re a storage bat¬ 
tery A 22</6 volt battery is 
also necessary, this unit be¬ 
ing known as the M B** bat 
tery 

The detector nerves to 
transform the Intercepted 
radio signals or wnves, which 
have been tuned In, Into 
audible signals or sounds In 
the telephone receivers. In 
case of the crystal detector, 
one of the members, which may he a wire, a metal 
point, or u pointed cr>still, is adjusted until a sensitive 
spot Is found on the large cr> stu 1 The detector lias 
to he readjusted each time It lose* Its aensltivuneHA. 
The vacuum tube, on the otlier hand. Is more constant 
nnd positive In operation, and Is adjusted by means 
of a rheostut which controls the flow of filament cur 

rent Furthermore, there Is scarcely a comparison 

between the relative sensitiveness of the two types of 

detector the vacuum tube Is man* times more sensitive 
than the usual cr> trial 

Aerial, Ground, and the loop 

Nothing has been said, so far, regarding the means of 
Importing the radio energy to siwoe or ether, and the 
means of Intercepting the radio waves at the receiving 
end These functions «re realised by means of elevated 
and Insulated wires, which form the aerial or antenna 
tut well as n ground connection The ground connection 
may he made to any water suitply or gas pipe 
For transmitting a large aerial Is required a large 
station, such as the Radio Central at Rocky Point, 
Long Island, transmits 
across the Atlantic with on 
aerial comprising 10 wires 
1miles long and 410 feet 
high That, of course, Is ex¬ 
ceptional, and means nothing 
to us except by way of gen¬ 
eral Information Receiving, 
re the other hand, requires 
only a small aerial A sin¬ 
gle wire, Insulated with or¬ 
dinary porcelain knobs or 
cleats such as are used In 
exposed wiring, stretched 
100 feet long between a 
house and a clothes pole or 
a tree, should be ample 
Two wires may give better 
results, and longer wires 
should certainly stand for 
better results since more 
energy Is Intercepted the 
greater tho aerial 
The question of a receiv¬ 
ing aerlul la much the same 
as that of distance. Given 
a better grade of receiving 
apparatus, naturally a 
smaller aerial ts required 
for a desired result Thus 
It comes about that a radio 
amateur acquaintance, lo¬ 
cated In Boston, receives the 
radio-phone service from the 
Newark statlre und the Klnst 
Pittsburgh station, using 
nothing more than a 40-foot 
length of magnet wire con¬ 
cealed about the living room 
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molding But It In the quality of his recei vin g ap¬ 
paratus, not to forget bln two-stage amplifier, that 
makes this feat pooeibU* Were this same amateur 
anxious to receive from stations many time* farther 
away, he could do ao by erecting a falr-alaed aerial. 
If the aerial Is spiull, a better receiving net is required, 
and aniplltiera lira neceeaary 
One of the wonders of present-day radio Is the so» 
called loop Insteud of employing an aerial and a 
ground eimnectlon, u rdtuple frame with a half down 
turns of Insulated wire may be employed This frame 
can be used indoors, and It simplifies the problem of 
radio reception In many Instances. However since the 
loop does not Iwgln to Intercept as much energy as the 
usual aerial, It Is necessary to fall hack on amplification 
ao as to bring up the signal or sound strength. 

Amplifying apparatus makes use of vacuum tuliea 
which differ hut slightly from detector tuhes. The 
difference Is merely a matter of the degree of vacuum 
In the bulb and detector and amplifier tubes can he 
used Interchangeably If nocesaury In conjunction with 
ihe vacuum tuhes various pieces of apparatus are used, 
such as closed-core transformers, sockets, small con¬ 
densers, and so on It la well to mention here, however, 
that the beginner in radio will do well to purchase 
complete units rather than parts, lladio equipment 
comes in units, such as a variometer unit, a condenser 
unit, n detector unit, a one-step or two-step amplifier, 
and sq on, and also in complete sets. It Is largely a 
matter of choice whether to purchase units which en¬ 
able the operator to add to Ills set and rearrange the 
components to suit varying conditions, or a single set 
which requires no extensive wiring 
The broadcasting stations are to the radio receiving 


net what records are to tb* phonograph. One la not 
complete without the other. Iterators, the first con¬ 
sideration is to survey the broadcasting situation before 
going ahead with receiving plans. 

Where the Music and Jfbws Com Fra* 

The radio-phone service Is a new development, and 
as such It Is still In its infancy despite the great wave 
of popularity which it has created tar radio. It Is not 
so long ago tbst the Wettingbouse organisation began 
operating the Hast Pittsburgh broadcasttng station, 
following the plans of their U O Hypinskt, to whom 
belongs the commercial credit tar introducing the 
present radio-phone service But it was not until the 
Westlnghouse organisation opened up the Newark sta¬ 
tion that the service became highly popular, the 
Newark station, incidentally, can broadcast to one-tefith 
the population of the United States, because of Its loca¬ 
tion in the most densely populated area. Todsy radio 
broadcasting stations are planned tar early inaugura¬ 
tion in the leading cities of the country, so that any 
list of stations Is almost certain to be Incomplete by 
the time It is off the press. 

The leading radio-pin me broadcasting stations, oper¬ 
ating on a regular program, are as follows: 

KORA Bait Pittsburgh Westinghouse, 890 met er s 
wave length, fiends out music at 9 P M to 10 P 
except Sundays. News, 9,90 P ML except Sundays. 
Market reports, 8 05 PM, except Saturday and Sun¬ 
day. Organ recitals, Saturday 8 15 P M and Sunday, 
4PM Sermons, Sunday 7 45 to 9 P. M. Bangs, 
1000 miles. 

WBZ BpringjMd, Man Wastfoghouse, 875 meters 
wave length Concert, Monday, Wednesday, Friday, 8 


to 9 P. AC. Ssrmonk, Sunday, 8 to O P. U. K a m a, 

500 miles. 

WK Newark, W. J Westtngbouse; 880 meters. 
Concert, 830-4 15 P. U. dally Alternates it* program 
with WHY Range, 1000 miles. 

1XR Medford BtUHde, Man, (near Boston); Am- 
rad; 800 meters wave length. Music, Wednesday eve¬ 
nings. Sermons, Sunday armings* FoHce reports, 
dally at 7 45 P. M 

KYW Chicago, il 7* Weadnghouse: $89 meters. 

Music and other natures dally, ffta 11P* M. 750 ftdle*, 

0XC Son FranciecOr CoJ. (California Theater) At¬ 
lantic-Pacific, 1200 meters* Concert end news dally 
except Sundays for 80 minutes, starting at 4 p. m* 
7 15 P. M, and 9 P. M Range, 1000 miles. 

OXO Ban Francisco, Cal.. Meyberg» £50 rasters. 
Press, weather, grain and produce reports daily except 
Sundays, 4 80 to 0 80 P M, and 7:40 to 8 P M. Con¬ 
cert, Monday, Thursday, Saturday, $ to 9 P* ML Sun¬ 
days, 10 to 11 A, M. 

WDT Roselle Park . N J . (near Newark)- Radio 
Corporation, 880 meters. Music, opera, lectures and 
radio parties, alternating lit service with* WJR 

ftXAK Los Ange lee, CaL * Meyberg; 988 meters wave 
length. Concert, dally except Sundays, 4 to 5 P M. 
Monday, Thursday and Saturday, 8 to 9 P M. Range, 
500 mites. 

The foregoing is but a partial list There la a station 
at toe Altos, Cat, operated by Ootanan B Kennedy, 
which seeds out Interesting radio-phone talks on 800 
meters wave length. A station Is being installed Js 
Detroit, and while It wHl be of low power, It will supply 
a radio-phone service to that pro gressive region. An- 
(Continued on page 889) 
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Research Settles the* Problem of Tunnel Ventilation 

Ht* BeM S y togtt hot $qfpijrittg Vxt$h Air to the Htuhwsi River Vehicular Tunnel Tube b Determined 

By Robert G. Skerrett 
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(ventilaton DfoWstn flf the fiM BU ter Vehk- 
\pm 49tWdr IM xhsfe is no lOQfSr 
JooW that ih* twin tubes, when to- 
«tf| he uppdtiA to qapedty without menace to 
inafearhritet Shess—ntialfhctahavebemettabttshcd 
after wefrufeb two ***r» of exhaustive ex^eHmsotul 
issikrrh h** tnvolved a total outlay of more 

{fefcffiXk, la thie epoch-making work the IT & 
Btvyaa of Mttee nwln numb* of eminent expert* have 
coUaborafed with the techftlcistg immediately In charge 
***he snasfteatten offtoe guboqttwtts highway. 

IfedeMNifer veMcnlar tunnels hare linked the two 
efeacttf of the nemos Biter hi England for some years, 
hut these traffic arteries are considerably shorter be¬ 
tween ventilating oifcning* than the tubes 
that am to be driven beneath the Dodson 
so as to facilitate communication between 
jiew fork Otty and neighboring New Jer¬ 
sey, Further, since the English tunnels 
wets bettt, the uss of self-propelled vehi¬ 
cles tags Increased to a great extent, and 
conveyances of ibis sort will predominate 
1U the large volume of traffic which the 
NeW Ydrfc-New Jersey tubes are expected 
to take cam of. Therefore, the outstand¬ 
ing question has been me of Insuring a 
sufficient Supply of fresh air at all tlmea 
to neutralist the gaseous exhausts of 
numerous Internal combustion engine*. 

The Whole subject of ventilation divides 
Itself broadly Into three divisions first, 
the vital one having to do with tho phys¬ 
ical well-being of persons using the tunnel 
and of draft animals thus threndlng their 
way from^shore to shore; second, the 
physical means employed to effect a 
proper distribution of fresh air on one 
hand and the withdrawal of the vitiated 
nlr on the othor, and, finally, how this 
inurement of Inbound and outbound air 
could be maintained at the lowest oper- 
wring cost-—especially as tim Mowers for 
this purpose are required to be powerful 
enough t» Insure a complete change of 
the air Within each tube every minute 
and a half 

Logically, the first division of the mat 
ter was interwoven with the probable 
quantity of noxloUs gases which would 
have to be diluted and removed from the 
tubes during rush hours or whenever, for 
any reason, motor-driven vehicles, with 
their engines running, might be brought 
to a standstill to the 'tunnel for some 
while. Therefore, the primary investiga¬ 
tions had to do with the amount of gas 
generated by automobiles and motor 
trucks fit various speeds and under dif¬ 
ferent operative conditions of the engines, 
as watt as the determination of the meas¬ 
ure of the most hurtful of the exhaust 
gases, 1** carbon monoxide. This line of 
inquiry was pursued by the U. 8. Bureau 
of lflnes under the auspices of the offi¬ 
ciate of the Pittsburgh Experimental Sta¬ 
tion. The pkyriplogtoul aspect of tho 
pruttfeto wfcg-totaa to hand st Tote ttoi- 
rerrity knfi supervised by Doctor Tendril 
Hmdsraen, fictfeg for the time as commit- 
1 , 1*1 phyriPlbftot tor the U ». Bureau of 


parity to dispose of the Increased volume of 
other words, there would ha no saving to mechanical 
equipment 

Bftth these two mutters settled, the next p hases of 
the subject to be analysed Were those relating to the 
power needful to force fresh air la and to withdraw 
tlie vitiated atmosphere u n well ag to the method best 
suited to accomplish these ends. Again, the Tunnel 
Commission entered into a contract with the V* & 
Bureau of Mines, and the fetter, to Its turn, made ar* % 
rangements with the University of Illinois to conduct a 
series of tests at the latterte engineering experiment 
station situated to Urbuna The purpose of these tests 
was threefold and as follows, first, to determine the 


i Ik tori* IWriUntoary estimates, the m- 
ttWM of tto Bwto»&lvw VeblcWw 
$nmt .OtotoHrinn tod Dftoed that It 
wtototo to* **■ tom** Ma«, to to Mctmwd to a 
Utotafe at ft tootoo* earto* neooxtde la 10,000 part* 
•qrjgr. tomMatt tUa MnawtotoM ttot mi 
leant*: mm) IbwJItootoW brtfcth* without Utoffact* 
9 «5MWk* off torti 
of atototf ttolM jT» WBBOl P*S*-to *k. ttl* tedt. 
mS$ was *Iwfestoi HP *»M» air towto 

, J*'Swto Ma U*» tab*, to maintain a totto 

(rta^Milarti Mftr tontufMac rwritoto*jto 
btollMflittto -Nftot W to* «t*eh*urat at *ltto 
' ntf#to-1tot» artttdWwat (tot car* atomoto, 
ttototota'&oM tottoH anaowMa feu tout 
' - " Atootttoc^i ti waa appawat that 

to to to of tot** «a> 



_™ «( aapartawatal twuwl to a coal arfaa at Bncaiaa, Pa, wtora 
aparatlng eaaOUaaa of tto HadaM Mud wara fattfcfWly 
rapradaeed. area to tto toapatatw* 

M«9ci€Dt of friction nf tto tow of air la coomfr 
duct* aoch aa ora pluoned for tto tnam); aaeoad, to 
vtrtftr tto femrato ttnod la oampottoa tto pawar «* 
qatrad far nxnrlnc air throofb « dart from which air 
11 td to taton off at upecUM la tarn l*. and, third, to 
aaeartaht tto power kwara la (to tooda of flora, docta, 
or alrwajna. 

To (bis tod tom war tatlt to Wtoto a ttotef and 
coarrata itntenra MO feaUorou to p wa r attog In croaa- 
aactisa a fttoflattad model at tto afr dtot Oat win to 
eoaatrtwtaTbeneath tha roodwiw of each at tto twin 
rtotoilar tqlw*. SurmoontH* tola experimental duct 
war* teerdft tors* nadlto atottoaa, in each of which 
wara tnataUad 4 aariatr «< mm and other apparatua 


for registering sir pre ssu res under divers conditions of 
operathio At tho Intake of the duct was set a largo 
electrically-driven fan capable of supplying more than 
100,000 cubic feet of air per minute, end later an there 
wax erected st the other terminal an elbow typifying 
the connection between a tunnel tube and a ventilating 
shaft Along each side of the duct there were spaced 
at short interval* porta or opening** through which tho 
air* from the blower could escape from the duct, and 
these were arranged ao that the amount and pressure 
of the exhausting air could lie regulated and measured. 

The plan for ventilaling the tunnels whan fi nished 
calls for u dual system In each tube. That is to say, 
there uUl be a ventilating plant on each side 6t the 
Hudson, and each equipment will deal 
with only half of the tunnel — dlvirion 
bulkheads being placed in the exhaust and 
the fresh-air ducts midway in the length 
of the tubes. The model duct at Urbana 
was about coc-third a* long ah Um full* 
(Heed duct will he when spanning tho dis¬ 
tance between tlte outermost ventilating 
shaft and the center of the river One of 
the prlmarv desiderata of the engineers 
was to make certain that It would bs 
practicable to Insure a uniform distribu¬ 
tion of air from end to end of the sub¬ 
aqueous highs uy, and the object of the 
experiment** at Urbana was to disclose 
how this could be necomptlMhed und what 
would U* (lie i*ower required to maintain 
the necoHHars Haw of nir The problem 
was both a mechanical and an economic 
one for iililmutel) it would lm\e to do 
with the iinmml outlay Involved In driv¬ 
ing «loctrlciilly nn aggregation of 05 
blow ora ranging from JO to 800 liorse- 
is*wcr ecu li 

As mnj be readily grasped, the ultimate 
amtngt*ment of each fresh-nir duct will, 
Jn r>rJn<)pic ( be not unlike that of a pipe 
closed at **nc end receiving air at tl*e 
Other and lielng pierced at specified ln- 
tervals bj mimeroua outlets. 8uch being 
the case ho« mold tlie |airts remote from 
the blower exhaust as much frwUi air us 
those i loser to the fimT Plainly, there 
must lie no pockets of dead air In the 
actual tunnel, nor must there be an> ap¬ 
preciable difference In pressure at any 
point along tlie Hue of travel The work 
nt Urbana rewilvwl itself Into some very 
Interesting studies In isietimatlc engineer¬ 
ing and Iwcuuse of the scale on which 
the tests uere run the results were de¬ 
cidedly unlike those predh ted by the text¬ 
book h and which ure based upon expert- 
uwots of a far less pretentious character 
For the auke of those not familiar with 
tlie subject It steroid Im home In mind 
that static pressure represents resistance 
to flow, while the velocity p r ess u re is a 
direct Indlcathtt of the quantity of air 
handled. When the velocity pressure drupe 
tlie static pressure risen, and vice versa. 
The coefficient of friction varies with 
velocity—Ce, the higher the velocity tha 
lower the coefficient of friction. Tha aim 
of the inventIgutor* at Urbana was to ob¬ 
tain a nice balance of these force* so that, 
with s minimum of propulsive efffirt an 
equal volume of fresh air should be avail¬ 
able ever> where throughout the length of 
I be experlimsitul duct 
Theoretically, the outlets farthest from tha blower 
should have to Im larger than those nearby because of 
the reduced volume of ulr remaining for dlrirtUutlpo, 
hut, curiously, the tests proved this to be quit* to the 
contrary The buck prrwmre built up at th« remotest 
section of the duct actually made it necessary to reduce 
the site of the outlets tlwre ao that they would be 
smaller than those of the middle section of die struc¬ 
ture, thus showing that there would be plenty of air 
at the extreme end of the duct Another revelation of 
importance a aa that regarding the coefficient of fric¬ 
tion Tho demonstrations disclosed this factor to he 
only shout half of that usually stated in manuals on 
the subject 
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l*t Jt be Mid ben that the outlet* along 
ea< b side of tbs duct represented tbs pas¬ 
sages by wtilth the escaping fresh air 
would in tbs vehicular tunnel reach the 
traffic space and the question for the 
investigate m was to settle upon some type 
of intentning expanslta chamber -ableb 
would best serve to effect a widespread 
disperrim if the air into tbs driveway 
It was etusntiil that the air have sufll 
cleat lmj nine t carry It to the center of 
the road and jet produce no Stfutfbta 
draft n feet away from the point of die 
charge N> fewer than 20 models were 
built sod tried out before a satisfactory 
pattern f expansion chamber was tore) 
oped 

The n n< lading work at Urban* was de¬ 
voted ti the discovery of an efficient form 
of con hi nation elbow that would reduce 
to a minimum the resistance of air flow 
fog either m or out of the duct at a 
Juncture simulating a connection with a 
ventilating shaft Because of the turns 
which the air stream would have to take 
ta entering or leaving the duct it was 
realised that ttmuUb rubli pontr w nld be needed to 
overcome the reur link a< ti n tf th« bends A number 
of bend models am experimentd with in the labors 
lory before building the final a mhlnntlun 
elbow Here was a point where there 
would be a waste f energy units* tlie 
static pmwure could be cut down Jtlu 
desired result was obtained by Interposing 
ta the elbow axially with the stream flow 
a partitUn <r vane ehkh had the effeit 
of forming tw> dm Is instead of me in 
the bend An a consequence tin* velxlh 
of the air whs lnm med and the Ht itl 
pressure diminished proportionately In 
abort the vane In tht alrahaft elbow ks* 
sened bv 25 per rent the force required t 
drive the air through the turns. Tb sun 
up the dlsclr sum at the engineering ex 
perl mental atatkn at the University *f 
Illinois In cmiblnatino with certain ftn 
tures devetoiwd there tndkati that tin 
vcntllitfog power plant as originally it 
lined by the ttinml engineers will be i 1 
pie ft r tb fullest servlet that cun bi f i 
posed upon ft by n maximum ui \Himut 
of self prvielkd \t hides 

And now we ante to the climatic stage 
of the lnvestlgut! ns instigated Ij the 
tunnel englnec r+— th* se researches whkh 
were made at ttrucetcm Pa a few mlhs 
from Wttsburgh t determine whether f r 
not it w ull I* wisest to distribute the 
fresh air thr uxh tlie lower duct of the 
tunnel and to withdraw the vitiated air 
by way of tin ujptr dutt T* this tnl the < icpenitkn 
of the V S Iturtuu tf Mines was again nought It 
bad been npeateillv urged upon the tunnel Comrals 
rim ly cutslde U hnl IsN flat tie fresh dr supply 
should be fed down Ink the traffic way 
from the overhead duct and the foul nlr 
and gases curried off by the lower duct 
because this arrangement would catch the 
harmful m*«h near their points if uen 
oration and dispose i f them liy the short 
eat route These mem vigorously declared 
that KB) other course wmld be unsatis 
factory tf not dan gen us to life 
On the fnee of It this argument Meemed 
sound and with characteristic opso mind 
edness Mr (llfford M Holland ( bk f \m 
glneer of the Joint New York and New 
Jersey runml Commission rec«mm«nded 
that tIU question be w Hied In s practical 
manner I his was dons in an oval tunnel 
located 13d feet below gn und in the ver> 
heart of (he Governments experimental 
coal mine rhe subterranean speed* a> 
was canstnuted bv linking with turved 
gal lories two existing neighboring parallel 
drifts. The < it aa-sretfon of tbe excava 
tlons through tbe n el seam was targe 
enough wlun th* tunnel was partly lined 
with concrete t< fr rm a rectangular space 
B foet wide an 1 7V4 ftet between tbe floor 
and celling Ihls left an uiper air duct 
IS fast high end another bene &th the road 
way 4 foet high Tbe axial length of the 
oval tunnel Is 400 feet 
At 8 stations 1 foet apart on one i f tbs 
straight sections of the speedway 
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set up 8 complete stationary ik wmpUflg tubes and 
all of these were connected by piping to a central asm 
pftog station w here n pump wag installed for gather- 



fresh air was supplied eleven times from tbe lower 
duct, and six times from the upper one The natural 
tandem? of the hot exhaust gases to Hat ataridjr and 
the stru c tur al features of tbe tuntita, con¬ 
tributed to moke tb* upward removal of 
the foul air mom affective. Fturtbaraom, 
the doctors fo charge of tbs physlokigleal 
testa claim that tbs blood abaorpM of 
gas la lew pronounced whan this move¬ 
ment la maintained, aasumtag that tbe 
percentage of carbon monoxide to tbe 
some whether fresh air Is supplied from 
below or from above tbe speedway 
The fotmwtvd public may now rest con 
tent that the greet engineering undertak 
lag henceforth to be poshed fo completion 
will Involve no unsolved ventilation prob¬ 
lems This vital aspect of the project ban 
been authoritatively settled and jmmm 
gen through those twin tube* win have 
nothing to four from a lurking egress of 
noxious carbon monoxide The tar fo tbs 
tunnel will be safe to breathe during tbs 
longest Interval that anyone util have to 
remain below the river fo making the pas¬ 
sage foom shore to shore The data ob¬ 
tained through the experiments desc rib e d 
will furnish baric Information of 
Importance fo the prosecution of 1 
ous engineering undertakings. 


Cross-section of th* experimental alr-dnet at Urbane, where the n ec es sa ry data 
on the actual operation of the ventilating system were obtained 

fog the air from the tubes Tbs air-coUectfof system 
operated during half hour periods, and the tempting 
be tiles «ir tubes were placed where they could obtain 
air at dlffermit k\el* of the fosedtray During each 



CrtaHt to Whom Credit Is Dm 

I K the September Issue of tbe former 
Bnanrirn A* ostein hfcunmr thsre 
appeared on article entitled AO bes to a and What It 
Means to America 1 A number of int er es ting photo- j 
graphs were used In conjunction with the arttefo Them 
photographs were fumtabed by the Adhering and tote* 
oral Corporation of New York City, and 
due credit should have been gtrm for Che 
use of sold photograph* We now 
give due credit, overlooked fo the 1 
her tame of the former Mowtoxy 
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Artificial Plants in the Making 

The Study of Osmosis Under Natural and Artificial Conditions 
• By Dr E Bade 

T HE question Whether the barring 1* salty because hours, and more than 2000 grama In one week This 1* the “sap, If we may Wirrow the term for this use 
it inhabits the ocean cannot be answered with a the plant used by the .Mexican* for their ‘notIonar Tlie power of osmotic presume, in such a simple 

direct free dr no. The salt content of the blood in varl- drink, pulque diemkal cell, Is most conveniently observed by Intro- 

ous fiih varies With the species and the locality lahsb- Tim prasnire under which the nap U exuded under dating n tiny crystal of cobalt nitrate, manganese sul 
Itetf by It, the concentration being gtstenilly the same these crsulltkm* Is called n»ot pmwure and It Is mens- fate, ferric chloride, nickel nitrate, Or aluminum sul- 
hs the demotic pressure, but It Is not Invsriubly so In ured by nttuchlng u bent sinus tube exactly upon the fate Into n solution of two parts of water glass (sodium 
the Wood of the shark It Ur equivalent to the osmotic stump of the cut surface and fill lug 11 h» tube wltli mer silicate) and one part of water Here the solution Is 
pressor* Ul other fish It to much lower But other cury The pressure thus exerted Is greatest near the separated from the trjKtul bj a so-called send |ier 

compHeettoo* arise. The various parts of the body of soil und gradually decreases with the height But this tueable membrane After a few second* it Is noticed 

an Individual do not have the same constant pressure pressure la never the aume for each hour, und varies that the system Is not in equilibrium Water passes 

nor thd same eonertitnittan of sett* The glossy fluid of considerably during tlie >eur Under favorable condl through the membrane Into the crystal Tlie latter dls 
the aye is here much richer to salt and has a higher tlons, tiibet rnbritm (currant) develops a pressure of solves und produce* a pressure Mwoen the liquid 

osmotic pressure than the blood. The fluid In the body B58 millimeters of mercury* Acer plntanoide* (Norway within the cell und tlm outside liquid, and thi* causes 

cavity to saltier than that of the blood, but the flesh maple), give* 347 mm , leer wccAdrwm (sugar maple), un expansion Here the cbimge is In the direction of 

has s much lower content of salt than both 1033 mm Ptcdcm <juin<i*r folia (Virginia mfi*per), equilibrium, and the osmotic pressure Is satisfied when 

But animals are not entirely placed under this influ- 015 mm., and Vitu viniftra (European grape) mo mm water will puss neither into nor out of the cell 

nice. Tbs eggs, aiWt the young of some flsh, which In The European grape exude* one liter of sap In 24 hours. Various kind of pluntllkc structure* cun easily be 
thebe early gtages ore soft of body, delicate, and fragile, while the sugar maple exudes us much as 5 to H liters produced with these and similar chemicals. If one 
and carried about the ocean like plankton, p os s e — ti In the same time. part of water glare und six purl* of water are 

imu& lower concentration of salt* their osmotic pteMflire Each Cell, with its concentric layers of membrane* used os the liquid, we limy u*e seed* made by mixing 
lining minimal Tlie same U true of other animals, and fluids, Is an oetuollc system The higher plants, 15 part* of copper sulfate, 5 parts of ferrous sulfate, 
notably salmon and eel* etc-, which are able to live both consisting of Innumerable cell* adjoining and touching 5 pans of calcium sulfate and 5 part* of wrater These 
to toestt and salt waters, llut here the animals must make up osmotic system upon osmotic system, at leant must be dried after making tlie seed* about (he rise of 
pass a certain time In brackish water so that part of In the roots, until the snp lui* reached the central <yl a pea Thm? will produce green more-llbe structure 
the salt in t|wtr blood can be withdrawn Into the water lnder where other forces and factors gld to the dtstrl Brown algie-llke sbuj»es are got from seeds made by 
before they pane on. If the salt content Is n*»t grad- button. The lower plants—the salt water algm, the mixing 15 parts of ferntux sulfate, 5 purls of copper 
ually decreased* the animal dies, the cells being Inca mycelium of some fungi, etc—consist of but one cell sulfate, 5 (tart* of cub turn sulfate, and 5 parts of water 

liable of restoring tbe sudden change of osmotic pressure. A somewhat similar simple cell or osmotic system For tree-like and bushy vegetation having green stem* 

A somewhat rimilar relation to found to exist in the can easily be reproduced artificially Such a man made and white Iwanche* a mixture of 10 parts of manganese 

vegetable kingdom. Plants, through their root hairs, plant, while not possessing tbe vital spark of life, is sulfate, 10 jmrt* of copper sulfate, 1 part of ferruus 

absorb oof only moisture but certain salts which are susceptible to chemical and physical stimuli, and its sulfate, 5 parts of calcium sulfate, and 2 & parts of 

nwf—arjv for their existence* These are taken up by development Is hindered by prisons. Just like the living water are taken 

tbe protoss of osmosis. Whoa the water to which the plant these artificial plants are able to heal wounds Another way to whkh beautiful plant-like structure* 
salts art dissolved pastes through the membrane of the caused to the course of growth, and since tbe nutri- can be obtained is by making seeds consisting of one 
celt, it iqturalty citato* an interna) pressure, and since tive liquid must rise a ctsnddernble distance, these part of cornier sulfate and one part of sugar and placing 
the uxm toto to Which to se mi pecmeeble. allows water to products must be provided with canals for the rise of them to an aqueou* solution consisting of 100 parte of 
enter* bto 4 m* not aDow ft to pare out, water, 10 to 20 parte of a 10 per cent 

solution of gelatine, B to 10 parte of a 
saturated sodium chloride solution, and 
10 to 12 parts of a saturated solution of 
potassium ferro-c> anlde. Tlie development 
of the artificial plant occurs according to 
the temperature, Home times requiring a 
tew day* and sometimes only a few hour* 
Here the artificial seed first surround* It 
self with (ho permeable membrane of cop¬ 
per terrocyanlde which jtenulta the e*> 
trance of water, but does not allow Hu 
sugar to escape Heotuse of this partial 
permeability, pressure to exerted within 
the seed which produces growth through 
out the entire nyHltuu If the fluid is 
placed <m a glass plutc, growth occurs to 
one direction only, if it to brought Into a 
deep vessel, the structure grows both hor- 
InntaUy and vertically Then true stem* 
are formed, which, when they reach the 
surface of tlie liquid, spread out like Aat 
leaves. These artificial structures develop 
protuberances shaped tike spheres or seed 
pods, mushroom like structure*, and so 
outwardly, resemble the organic term*. 


tne uttitwu press ore must come to eqwn- 
Urtua. TW, la arrtwd at when tba p rm- 
•too of tkaa.il content and th* abaorWng 
power * tba pbumi naartwina an «iaat 
Thaao ttt*|4 MB. do ant, of tbomaolm. 
pntdpge a HM or dow of *ap. lfco water 
I. |NHj| from MB to eatt by Induration 
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The Lincoln Highway of the Tel^fad|ta 

The Romance and the Technical Difficulties Met fat Laying * Giant Cable of 


By Harry A* Maura 


A N epoch In the art of communication 
will he marked by the completion of 
U £00-mile stretih of telephone cable over 
the mountainous country between Pitts¬ 
burgh and Harrisburg. This stretch, 
coupled with the cable already In nee be¬ 
tween Boston, New York, Philadelphia and 
Harrisburg will be the longest overland 
cable In the world—and more. It will 
bring to a successful conclusion an engt 
neerlng venture of the drat magnitude, 
which ten yean ago would have been lm 
possible 

For this cable differs from the better- 
known ocean cables In Important respect*. 

The latter contain but a single metallic 
link between the continents, whereas the 
land cable contain* within a sheutli of 
lead scarcely larger than n man's wrist 
nearly 800 telephone drt ult* and over 170 
telegraph circuits. The patient research, 
the Ingenuity ami tins engineering skill which have 
made thin possible seldom have been matched The 
physical difficulties of lading n great coble over path¬ 
less mountain tops are scarcely les* to be wondered at 
It Is hard for the average man whose know Inigo of 
the IntHcndes of the telephone begins and ends with 
the Instrument on Ids desk, to realise that the Invest¬ 
ment In this cable, mile for mile, la of tlie same order 
of magnitude as that In a railroad But consider these 
facts the cable used In this 200-ndle stretch weighs 
About 4000 tons and Is spliced together from 2000 *er- 
thins. The work of splicing took about 20 tons of solder, 
15 tons of paraffin and 70(10 squnre yards of muslin 

The polos that hold up the cable number _ 

10,000 and the wires within It, If joined 
end to end, would stretch 103,000 miles. 

In addition, ut Intervals of 50 miles, there 
are reiwater stations which house the 
costly and complicated apparatus neces¬ 
sary to the operation of tlm cable K\ery 
00(10 feet there I* a Mg Iron pot containing 
"loading colls,** one for evpry circuit 
This new cable Is a unique a<hlt*ve«nmt, 
not bemuse It carries a large number of 
wires or because the cable Itself Is any 
different from those already In use, but 
because It msrks the first successful appli¬ 
cation of what la known technically as a 
fine-wire cable to long-distance commu¬ 
nication The largest conductors within 
the cable are five-hundredths of an Inch 
In diameter and these are far out-nuin 
bared by the remaining conductors which 
are but Mlghtly greater than three-hun¬ 
dredths of an Inch In diameter Consid¬ 
ering circuits of equal length, the installa¬ 
tion of this cable effects saving In copper 
of four and one-half times over the hith¬ 
erto best type of lung distance cable 
At one point under Broadway, In New 
York City, for telephone ciunmunlcatkm 
Alone, there are 35 cables, containing a 
total of 4T,000 wires. This vast number 
of wires, If placed on a single overhead 
line, wnfild require poles two miles high, 
or If the poles were only as high as tbo 
Woolworth tower, twelve lines would be 
required to carry them, and the street 
would be literally roofed over with n can¬ 
opy el cupper As regards telephone com¬ 
munication, this Is perhaps the most con¬ 
gested spot In tike world Of the 36,000,000 
miles of wire owned by the largest trie- 
phone company, about 35,000,000 miles are 
now In cables, valued at $300,oWM)00, 

A sofgewhat similar congested condition 
Is arising In certain of the lang-dlstnnee 
lanes of communication, and the recently 
developed type of cable meets the needs 
of the situation At the present time 
three full pole lines are required to handle 
long-distance telephone traffic in and out 
of Pittsburgh to the east The rights of 
way followed by these lines provide no 
further facilities tor more open wire cir¬ 
cuit*. and the topography of the country 
is such that no more routes suitable tor 



to a tin* that toicbfc 
Iftfetettotiri* tf #fete ton * quarto ora 
wife long. tt 1889a totocffiifctoetwo 
toto * diameter end mxrtm n to- 

drriL wires were used wtth ifHtofiiW 
tom to tot* use to rinedUy 


HMllng ro&s of cable up the mountafahride with tractors. M reO weighs 

about two tens 

economical construction are available. It Is estimated 
that the 175 circuits now used along this route must be 
doubled within the next ten years. It Is Just such a 
situation as the cable was developed to meet 
The first telephone cables were laid under the 
streets of Boston, and although carrying only about 
twenty circuit*, were extremely Inefficient Not only 
was the quullty of the conversation very poor, bnt lie- 
cause of elertro-statlc relations within the cable, con¬ 
versation had a tendency to leak Into neighboring cir¬ 
cuits. and It made vert little difference whether the 
receiver wo* attached to the same )mlr of wires as the, 
transmitter, or to any other pair In fact, It appeared 








piece tffitir soros of to cables under to 
city rinses, while toy to to to 
righto Inches to diameter, toftr Mb 
toes. 

Aside from to tot tot 
occupy toamoch apses for cqngssteft city 
stmts, toy bars otto toefto Short¬ 
comings, chief of which Is to tiitfifity to 
(ntemiptlon of sendee from tori and 
wind storms, sad other adverse'Creator 
conditions. With the Ides of making to 
Important circuits between Washington, 
New York and Boston as secure as pos¬ 
sible from storms, an underground tele¬ 
phone cable was built to connect these dtlee several 
years ago It hat given satisfactory and un inte rr u pted 
service since its opening in 1918. But to cable Itself 
and the cdpper wires within ft were pf very heavy con¬ 
struction and consequently very expensive. 

The approaclilng need Just pointed out for tbs exten¬ 
sive use of long-distance cables was resllsed several 
years ago bv the engineers who have developed to na¬ 
tion's long-distance telephone service. Accordingly, de¬ 
velopment work was Instituted with the object of deter¬ 
mining whether fine wire toll cables could be placed 
on on equal tooting commercially and economically with 
open wire toll lines. The outcome has been many Im¬ 
portant contributions to the art of com¬ 
munication, among to more Important of 
wlilcb may he mentioned four-wire re¬ 
peater circuits, a totally new type of tele¬ 
graph system employing full metallic cir¬ 
cuits, special loading colls and phantom 
repeating colls, and a new type of signal¬ 
ling system tor circuits which carry trie- 
phone and telegraph messages simulta¬ 
neously These are but a tow of tbo devel¬ 
opments which are contributing directly 
to the successful operation of fine-wire 
toll cables. 

It Is one thing to establish satisfactory 
communication over a fine*wire coble 
within the limits of a city, and quite an¬ 
other to talk over hundreds of miles of 
such cable The electrostatic capacity be¬ 
tween two parallel wires even wbtn held 
several Indies apart on an open wlm cir¬ 
cuit Is considerable when stretched toe 
hundreds of miles, and when these wires 
are placed close together within a cable 
they become n condenser of large capa¬ 
city A telephone current starting fiat 
,over these wires Abarges and disch arg e s 
this ‘•condenser*’ rkpldly and at each sue* 
eeaaive charge the original current to 
comes weaker Within s very tow vitas 
to current has dwindled away until It to 
no longer perceptible. 

This cond w e r effect is partially over- 
come by placing loading frits bt each Cbs 
cult, rise of and distance b s tw to which 
are carefully determined In ac cord an ce 
with to electrical constants of to baffle, 
This to simply a highly riflricftt tan* of 
tadnetsflee end a*vas to nerinttise to 
torts of capacity between to effto- A, 
feeding cril consist* of a core «f com- 
pressed Iron to gratae of riWAto 
held together by a omen amount ofbtadir, 
ta to rita p Hri type of «oth toqoee ear- 
im to wtadtags, can wttdfatt bring 
gtatad in sash wise oft to ctook Ttta 

Into coil* oust be m ota c tai firing gti 

ra'Wm «Mt m* torn 
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MrtmwmmrA 
mttewv Aria* repeater* kre. 
la Inman* tab* ote- 

pUfietetvtttewaaf sindUr in 
prfcplpte^|4Hr,deferent ln ^ 
Mica «* A twreknictten, to 
&mw **•& ^ ndtti work. 
Bat thsy art w**cUUy de* 
sifted *tte moat the rigid 
dtwtahd* dff *refly and eft- 
chmt HW fr rervtoa. Quo 
of tbi rtQtiliwmti of the 
uOepheo* repeater is that It 
oJupUfie* all of the many 



Section of a tang-distance telephone cable, Peering 


hundred* af frequencies tn the hqmim voice equally, 
that ta, Without the leant distortion. It ic compara¬ 
tively easy to amplify a toiqe current once and to get 
n good remit, but when the cAwnt must be amplified 
again and again* aa In tangrilstance telepluay over a 
cable, If the allghtMt distortion were present tn each 
repftftte^Ht would grow with each successive amplifica¬ 
tion until the final result Is 
entirely unintelligible. guf» 
flee It to say the desired 
result is now accomplished, 
hot ocmtonaUy but every 
time, so that a voice trans¬ 
mitted over a thousand 
miles of cable is quite as 
distinct as though the speak¬ 
er wen In the next building. 

This was not the only en¬ 
gineering problem to over 
come. There was the prob¬ 
lem of “cross talk.** that Is, 
tbs induction of a current 
In all adjoining pairs of 
wires and the consequent 
spreading of the conversa¬ 
tion which so bs filed the 
early experimenters. That 
difficulty was overcome In a 
simple but Ingenious and 
highly effective way Bach 
pair of wires is twisted to¬ 
gether with a different 
pitch thus one pair may 
make ooe twist In 12 inches, 
the next in 15 Inches, and 
so on, so that the wires of 
adjacent circuits are “bal¬ 
anced" with respect to ooe 
another. This twisting is 
done by the giant machine 
which makes the cable 
Hundreds of wires are ted 

together by this machine to form the complicated core 
of the cable which Is then 'carefully baked From the 
oven it posses directly to a heavy hydraulic press which 
molds a sheath about the core from a mass of solid 
lead. The lead sheath la really an alloy, for It con¬ 
tains about one per cent of antimony to give it certain 
desirable qualities. About & per cent tin was formerly 
used, but the antimony 
tuts been substituted It a 
great saving and with an im¬ 
proved result The insulat¬ 
ing material used in the 
cable has been the subject of 
a great deal of study. The 
material finally adopted is a 
thin, tough paper made from 
mentis far. Wocm-opt Ma¬ 
nila ro p es were found to be 
Ideal for the puvpoee and 
practically all of the did 
rope from ahipe which war 
once thrown away now goes 
Into the puking of telephone 
cables. 

As a matter of fact, al- 
fbpotfi tite Una la praqttcafly 
ooujpleted tad ready for ear- 
riot, rhghtridi are «t$ busy 
wflfc h ufetftatMrtu rabutog 
tertt* q*e «thee* me** to 
frtwnh * the attest of inter- 


ef Uyn of wire 

describe, the physical difficulties Of Installing the great 
cable. Obstruction was comparatively easy where the 
right of way paralleled t|lghwoya or followed old lines, 
but in places the telephone engineers had to make their 
way through a veritable Jungle, where It was impossible 
even to walk without ftrnt cutting a path. Great reels 
of cable, each weighing more than two tons, hud 1» be 


is in 

tfcm. The section of coble 
between Pittsburgh and Har- 
rlrtrarg Is but cos fink of an 
Installation which Is bring 
pushed rapidly further west 
and which will ultimately 
mark a new epoch In tele- 
ph<me service from Chicago, 
Toledo, Cleveland and other 
cities of ttie mid West to the 
< Itlcs of the Bast. 

Measuring the Growth 
of Trees 

I \ the Provtr4inga of tfce 
t w» rfcfia Philosophical 
No* »* ip for August 1921, I>r 
ft T Mttcdoufral gives Iho rt suits of olmcrvitllntt*, outfit* 
with a dendrometer, on the growth of trees It was 
found that the period in width enlargement of trunks 



rolled anti dragged to Isolated mountain tops fur from 
it highway Caterpillar tractors solved this problem 
There were not only mountains and valley* to be 
crossed, but rivers to bridge As shown In one of the 
photographs, the cable parallels the ojien wire telephone 
line running from Philadelphia to Chicago, which it N 
expected will be partially dismantled as soon as the 
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takes iduoe U comimrativolv brief even In place* In 
which tlie season Is of indeterminate duration Growth 
is un activity of on embnogunk trn< t of i Issue 11m* 
activity of which detsvids uism mvlronnientnl oondl 
thins, and n<r part of the nl>- 
servo Hons suggested a sea¬ 
sonal rhythmic action 
The trunks of all the frees 
measured show a dolly var¬ 
iation In rise, by which the 
maximum la reached shortly 
ufter sunrise and the min¬ 
imum at a lime after noon 
dependent upon external 
Mgenolos. These variations 
appear to depend upon the 
water balance In the woody 
cylinder, are greatest In the 
seasons In which water-toss 
from the crown Is greatest 
nra least In the cooler nr 
damper seasons, and are to 
Is* detected In the records 
even In the period of most 
rapid enlargements of the 
trunk The trunk of a tree 
may in fuct, be compared 
to the supply hose of a fire 
engine coupled to a hydrant 
When the pressure from the 
niiilns Is enough to supply 
a liter faster than It can Iw 
pumped out the hose Is dis¬ 
tended. When the engine 
fends to lake water faster 
thun it would be delivered 
bj Hie fostom, the hose 
would tend to collapse. 
Something of thla sort takes 
place In ninny trees width hnvt been kept under obser¬ 
vation The conduit In this hum \ not n 

simple pl|s* or a sit of pipes, hut ih uuui* up ut \» ■a^t* 
through which water may pass under 'J ■*** 
tlons and enclosed box like trnrSiht* Wan h Trp"v l** 
only partiully filled with water v'hut otc* ft iJ b 
drawn from such a at sit in fustei than it Is taken m 
the resulting thtmge* In fonn 
and rise are complex In 
ilmructer, but are expressed 
by t he well-defined dally 
equalling variations width 
are of a characteristic type 
for <nuh kind of tree 
Awakmlng and growth of 
the terminal buds with re¬ 
sultant elongation of leaders 
and brum Ih^ generally be¬ 
gins wane time before en 
Inrgemont of the trunk takes 
pluce In many trees. The pe¬ 
riod seisirattng the two may 
In extreme cases be no more 
than a week 

The fact that growth de¬ 
pends upon physical condi¬ 
tions largely externnl In 
stead of being a manifesta¬ 
tion of a rhvthm on the part 
of the tree is well evidenced 
by tests In which tree* which 
had ceased to grow with the 
seasonal drying nut of the 
soil were awakened by the 
Introduction of a 
water supply 
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Th* Yacht of a VBda* 

Queen 

By ChriM fEwir 

T HE mere mention of the 
word **VlklHK carries 
with It visions of the daring 
navigator* of the Nt rth the 
men f Thor and Wodfn and 
dher go<l* of the N rthhmd 
and ifter one has sailed 
ihnngh tin magnificent 
Mvotn <t the fjords and 
felt th«li ovirpowvrlng rug 
gedntMM wnn theli sheer 
Itiuk walls of nek rising 
from tit emerald depths of 
linrtiin d waters to tbetr 
snou-< vered tops thousands 
f f 1 1 aht ve one tries des 
peratth to retail virions of 
thoM day* when the fanciful 
prow f the Viking ships 
glided swiftly through these 
blue green waters impelled 
by ihytbmlc strt>kc tf twi sc re cars In the hands ot 
weal her beaten men helped nlonj, perhaps by a huge 
square sail 

A Iktog days an u mparatlvely speaking quite recent 
It la less than a th usunrf jears ago that Frtc the Bed 
rowed the North Atlantic Man* of the classic sagas 
of the Icelanders hip c f a much later date yet there Is 
very little left of these Norsemen that would glee ns a 
c lear pic tun of tb« Ir early days and what there Is has 
been carefully put together and preserved by the Nor 
ueglriD Government 

In < nr own land we have relics of the ancient cliff 
dwellers dating back several hundred thousand years, 
bat It Is a long way from the dry clear atmosphere of 
ur Mcuthwest to the ruin nnd fog wind and cold of 
Norway 

Undei more favorable conditions we would no doubt 
have a great deal of material that would enable us to 
reconstruct much of the undent life for It was one of 
the Viking customs to bury tlitlr imminent dead In a 
ship which was sunk In the earth and covered with u 
meuttd Within these burial shl|* were placed the 
choices! betcaigtngs horses carts or wagons sleds ap¬ 
parel cooking utensils and quite often a living servant 
accompanied the master to the grave to minister to his 
wants In the halls ot Wathatla 
It is only through a fortunate circumstance* that there 
are any n Hi s of this kind In existence and that Is due 
to the fact that In seural cases the shlpi were 1 urled 
In potters clay which Is particularly gxxl for the 
pnwrvatt n ot wood Under ordinal-) circumstances 
these burial boats have been totally destn yed by the 
dampness < t the earth only the rotted rivets gave any 
dew as tt the else of the Istata 
TV» date cnly three such boats have been found that 
could be reconstructed the last one whs f mnd quite 
lecetttiv and It has pn \«i to be the finest c f the three 
Ir is known as the Oat berg Hhip, being unearthed in 
the place of that name In the province of Jarlsberg and 
Larvlk 

The ship was burled hi potters olai and the mound 
was built of peat which formed an almost hermetic 
covering thereby preserving all of the perishable ma 
Urial 1 van the tn lerlis and carvings upon the stem 
and taw of the ship wen unt tubed fay tbs ravages of 

time In the center of the _ 

ship whs a well built sc pul 
chral ctyunber filled with 
numen us articles. Feminine 
appliances of all kinds spin 
nlng wheels a loom fc r 
w saving four sledges acv 
iral beds a mills! ne* 
kitchen utensils oak chests 
feathers and down form pit 
lows lulls of thread and 
wax 

In tl e n Idst of the sepal 
<hral chamber were the re¬ 
mains if two ft mules cne 
f them the dlstm^nlkhed 
woman who was tl us rov 
flllv burled and tic ether 
probably that of tic nald 
who had to accompany her 
mistress In death 
Valuable ornaments were 
missing and perhaps a great 
many other Interesting 
things also for the greater 

part of the chamber seems a sect 


na 
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ftna Th* mm S VUMh 
kwt. M a hM Cwm 
that iw aetoft m 
doe* to a* mat to* «•» 
Ugidr awfcad to >oadw to 
tom a hlftor as flMtop 
Mqumt. The ito to la 
tuMMd to ah oatar h«N» 
Mid th* itoto to l to tot 
1 tn the (oiwato fey « toil) 
tolly vtaltad nmrhM* hand 

Unearthing the Oaeberg mtp, ■ VJM*« nllc tnm th. eighth ewtery 

la ot to have been removed by rshhsrs, who bad dug thetr sheer giving tbs Imprestnn font rite was mainly used 
huge way Into the mound many centuries ago fragments as a plea sum boat In the fjords. 

being found tn tba section of the ship where they had The age of this ship has been placed at shoot HOP 

years. Judging from the ornaments and carvings found 
within the sepulchral chamber It was carefully un¬ 
earthed end reconstructed bit by Wt, for soma of the 
ribs had to be steamed In order to restore Its original 
form It took nine months to complete this work* and 
the finished boat Is now ion exhibition at tbs University 
Museum of Christian!* Att of the numerous contents 
may also be seen In one of the other Museum huihBage 
there 

Tbs Effect of Kxordoo on Bood CmUhnetp 

T HI Journal of Bfefoffcwl ChmUHrp (tendon) lor 
August 1801 contains on account of fersstlgntinns 
mode bv Dr N W Bakestruw of LsUad Stanford 
Inlxendt) cm the effect of tabemlar exerdie upon cer¬ 
tain common blood constituents The tovastigatta wng 
undertaken no 21 human subjects to de te r min e the 
changes pioduced by severe muaeular exercise upon 
the ft Uowlng constituents of blood and plasma Non 
protein nitrogen urea sugar uric add, preformed 
und total creatinine ibolestorol and hemoghMn as 
well ns specific gravity viscosity and the number and 
relative vi turoe of corpuscles As a result of Ms In 
vsstigattas the author folds that short strenuous user- 
else Invariably Increases the blood sugar concentration 
Mb In plasma and d rpuwta while a taper period of 
exercise is generally accompanied by a drop tn blood 
sugar which was greater to the plasma than fia the 
whole blood Both kinds of rxeeefs* Were accompanied 
by ti smalt increase In urie arid, of abqut the earn* 
order which was greater to the pUnna than to the 
while blood Short strenuous exerdss bad no effect 
upon urea or non protein ni tr ogen, but taper work 
increased Iwth slightly to whole blood as weti as 
plasma In both tip** of exerdss the total creatinine 
increased very little white the pre fo rmed creatinine 
The redder and stem ef the side underwent almost no change There were no consider- 

elite changes to the total blood volume during the am* 
dug their wh\ in Hatchet strokes near the prow of cular exnretee it seems variations to toe concentration 
the vessel told i lOtely where to* robbers entered Many *of the blood *re not tberetocto disturbing factors to 
splendid examples of early art however and relief the above crittfoskn*. Clluleeflut was found, to fo 
carting of animal life were found, Arotmd the outside cnase very sttbhtlv althovfh results were not thor¬ 
oughly consistent The 
ersass seemed to tw some 
what more noticeable to toe 
cerpveeles than tn the 
ptetma The spetffc grarity, 
hsmogtohto, and to* amber 
*hd relative tohtme of or 
peseta unt found to to* 
cr ea te durtog th* pgM df 
eserefoa The iMtjr of 
the whole blood was found 
to tofouaes ccnsWetsbiy and 
that of the pihtofor ritoMto 
during dxfoeta 
«MM ef the sseator eb* 
fatoede^gief Jha^toaMM 
tittak to Ihu casad to the 
VtaaTw 

mm yr at m aum* 
tm *d« mm*** 
otenfotoc foufee timdddptefrA 
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Water-level rtcordtr that vpuVt oat and informs ths engineer audibly of Its findings 


A Stconler That Speaks 

I T la a mAttar of dally routine for engineers tn charge 
of water-supply ma rw in or hydroelectric stations 
to him to asorrUia at a few minutes* notice the state 
of tea ws tor-level of some distant and perhaps diffi¬ 
cultly ac c ess i ble tank or reservoir To help them In 
this wot* there have been adapted from Instruments 
la wain chemical works, efo, certain warning systems 
whereby an alarm Is sounded on the water reaching 
certain level*. These systems pr es u ppose that the per¬ 
son Interested Ja within earshot of the alarm, and also 
expecting tt Mould be be abeent, or preoccupied, and 
fait fee hear the alarm, serious effects might ensue. 

To obviate this there are a number of level-indicators 
which can transmit a record of the level of a water 
supply or other variable to any distance from the in¬ 
strument Itself. Bat it la tt fault of these that It Is 
mre—nr neb only to Install special receiving Instru¬ 
ments at any point where a record la desired, but pri¬ 
vate wire* aa well. To overcome this difficulty a new 


type of audible rec or der baa been developed which 
iMoeatftstos-no other apparatus additional to tbe trans¬ 
mitting butvwmat This is allotted an ordinary tele- 
phono number, and con he connected with any telephone 
an the ordinary exchange. Thus the engineer 0 r super¬ 
intendent, whe reve r ha way be. in his office or tn town, 
can call Hy at any moment to far-off and inaccessible 
reservoirs {foaybe among mat ant hills) and receive at 
ones audible notice of the Quantity of water in the 
reservoir, w*IV etc. The Information la received direct, 
without tbe k gto rmntfcn df spy human agency, thereby 
mtahpbdat the po m iht Uty of error. 

Two type* of Instrument* are made. In the first a 


float on the surface of th* water moves a cord at- 
tacbed to the hutnmumt. TWa cord raises or lower* a 
contact Alfa fixed near a vertical drum This drum, . 
as will heaven from ton figure, somewhat reenable* the*' 
s el ecto r gear tuNHl hmutoarntlc telapboae exchanges. 
At HtodPtowt dfoa&emfattti the bottom of tbe dram, 
cntrsllmhfinig With 1<)0 different levels of the water 
fromrl ^sdr to me fact, um plna projecting from the 
*etfa«*;J^wn the instrument lasted upr from tbe 
ettoehi^Jfrtofi usual manner the drum commences to 
re«*va> toe contact arm cPM* in contact with the 
tdtohfaMfafffnuutoe aurface of the drum. A special 
)* provided to ensure that once the 
mwMtoJd to motfwr ton um can not alter its position 
uatt to* of ti* drawls complete. BUchpjto 

bait aSefa fit* contact arm caw* a kwd “etteir in 
top If, tor instance, the water level 

would actually bear ettek* 


tr m 


rtkrc* Horn k? Um 
* ot ttfebwito*. Wb*» It in* 

^»T5»la to bt <*1*1 

k>ms» m jw**k 


strument la “called up" tbe needle Is depressed on to 
the circle on the record which c o rres p onds to the water- 
depth. The Instrument reads from “empty* 4 to "one 
double nought" by halves. If the water level were 42 
fast, tbe engineer on calling up the Instrument would 
hear a voice soy 

“Four two^-tour two—four two—etc," This would 
be repeated eight times, to ensure that there should be 
no mistake. Half feet are recorded, 42V& feet being 
vocalised sa 

“Four two half^four two half—etc " A special typo 
of needles made of alloy steel Is used, so that one 
needle serves tor two thousand calls .—By F A Row* 
Hpsoa. 

Um Friction and Carrying Capacity of Ball 
and Roller Bearings 

T ESTS, originally requested by the Navy Department, 
have been conducted by the Bureau of Standards, 
on the maximum safe load and static friction under 
load of ball and flexible roller bearings. The testa were 
quite exhaustive, and Included beds, rollers, and races 
of different rises and hardness. Tlie results have been 
collected tn the form of Technologic Paper No, 201 of 
tbe Bureau of Standards, obtainable from tbe Superin¬ 
tendent of Documents, Washington, D, O, at 10 cents 
per copy This paper should be of value to anyone In 
tarssted In tbe design and use of these Important types 
of bearings. 



An X ray Outfit in a Hand-Satchel 

F ANCY a complete X ray machine In u single unit 
the rise of a portable endowed typewriter Imagine 
n dentist or doctor earning It to the bedside of a 
patient and working It from an electric light socket 
Or a contractor locating hidden wiring and metal con¬ 
struction In walls and floors with It Whereas one of 
the smallest X-ray machines built before weighed ISO 
pounds and was in four units, this new machine la In 
one small steel con with hakellte cover and weighs 20 
pounds. 

But aside from Its small rise the apparatus has 
another virtue not possessed by Its predecemora. Dan¬ 
ger to both patient and doctor from contact with high- 
tension wiring Is completely eliminated by enclosing tbe 
tube, high voltage transformer and stabiliser within 
this little oil-tilled metallic case which comprises the 
the complete unit The i>resence of this machine In tbe 
scientific world has just been announced by Dr W D. 
Coolldge of the Kesearch laboratory of the General 
Ktortrlc C'omimny 

Tbe new midget was built experimentally not merely 
to give the world a tiny X ray machine but to remove 
the element of danger from electric shock which has 
always attended the nae of e\en the most modern X ray 
apparatus. And It lias been successful 
In order to protect against this ever-present danger 
the Idea eras conceived of putting the transformer and 
tbe tube Inside a metal case und Immersing them both 
tn oil Thus there are no high-tension leads to contend 
with A wire carrying house-lighting current j- ally 
110 volts—runs from the lighting circuit to «iu \ jay 
unit and the transforming Is done Inside the 
In order to make this unit most effective p»t <kj* v at 
service It was necessary to swing it at the* Ad Of'w 
folding arm Necessarily It had to be small, an tbe rise 
of the former types of transformer for X-ray use was 
reduced by about 50 per cent und tbe tube was reduced 
from 10 Inches to 0%—and other Ingenious changes 
were made In the apparatus so that the whole unit 
was brought down to 20 pounds. 

The two types of apparatus undergoing development 
Include a 00,000-volt unit tor heavier work und a 40000- 
volt machine for lighter work The 00,000-volt unit Is 
supported over the operating table hy a stand similar 
to that tiaed tor the ordinary X-ray tube, but wltleh 
permits easy movement of the whole unit Neither 
the tiny 40,000-volt machine nor the heavier 00,000*volt 
unit Is adapted to X ray treatment of disease. But 
they are effective for general radiographic work and 
they are absolutely sate, electrically 

Tuolumne Canyon 4000 Feet Deep 

T rOLUMNK nrv KU rises In n group of glacial lakes 
on or near the Sierra divide In California. The 
river flows through beautiful upland meadows In Its 
upper part nnd then through a canyon, nearly SO miles 
long, which It has cut In solid granite. For a distance 
of about 25 mite*, according to the United States Geo¬ 
logical Survey, Department of the Interior, the upper 
part of this canyon Is 8000 to 4000 feet deep and Is 
known aa the Grand Canyon of the Tuolumne At the 
lower end of this canyon lies Hetch Hetcfay Talley, 
Which Is smaller than the Yosemite Valley but resem¬ 
bles It very much In every other way 
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Hie Mount Everest Reconnaissance 

Farther Retails of the Effort to Locate a Possible 
Route to the Top of the World 

U NDER this heading wo summarised In our January 
Issue the official Information reaching us from the 
Mount Everest expedition The mountain had been 
practically circled and the closest scrutiny had failed 
to discover a possible route to the top, now, however, 
tlMire Is a different story to tell A promising path 
nas found on the nortlieftst scarp, and members of the 
tarty climbed It to within 6000 feet of the summit, only 
a series of violent storms preventing them from going 
higher Even though the resumption of the attack next 
season falls of reaching the apex, the undertaking has 
from the scientific point of view, richly repaid all 
efforts. One life was sacrificed to the cause, Dr A M 
Kellas had laid the party under a debt of gratitude for 
Ida knowledge of Himalayan travel and of the capacities 
«»f the native porter Worn out by previous exposure, 
he succumbed to the strain on June nth, at Kampa 
fhrag 

Mount Everest, towering 29000 feet ubove sea level, 
perpetuates the name and work of George Everest, 
whose genius plnnned and largely carried out the nur 
vey of India it Is particularly associated with that 
staggering geodetlcal feat, the measurement of an arc 
of the meridian on the great arc series of friangnlatlon 
covering 1500 miles from Cape Comorin to Banog This 
'irlangulatton is now being extended to the north and 
V. ill conduce to a truer conception of the figure of tho 
earth's crust and of the irregularities that cause the 
plumb line to deviate from Its normal direction Th« 


season s work of the present expedition includes the 
mapping of more than 11,000 square miles of hitherto 
unknown und difficult country, with a photographic 
survey, one inch to I he mile, of the whole Everest 
group, the geology of the district has been thoroughly 
Investigated, and the long guarded secret of the age of 
the Himalayas has been read in the fossils found A 
huge collection of seeds Is lifting brought from the val- 
lejs man* of which arc doubtless new 
Tlie return Journey to Darjeeling led ten milt* up the 
\nm \alley, and followed the Katchu for four miles to 
Lumeh, the poplar bridge here had been washed away, 
hut the low waters were easily forded, and camp was 
lilUhed. Resuming the Journey, a short but precipitous 
itlinb led to the Cuckoo Puss, a\oldlng an Impassable 
gorge Mix miles bejond was encountered tlm famous 
rope bridge, stretiheri between two twisted tree trunks 
anchored In piles of boulders. Passengers and baggage 
travel on a piece of wood pulled back and forth along 
tho rojtes. Midway across the stream, the ropes sagged 
ho that the luckless jmssenger was sitUnk in the cold 
water, und the Tlbetuns thoroughly enjoyed the prac¬ 
tical Joke of holding the coolies of tho party at that 
IN>int until thc> were drem hed by the waves and shiver 
ing In the < hilt wind It took half u day to complete 
the crossing Long marches brought them by uay of 
ilyangunungpa. a<nms the Tlnkl Phss, to Ttnkt Pxong 
Through hllssords with the thermometer at *en>. cross¬ 
ing spurn 17,000 feet In bright, the purtv pressed on In 
Darjeeling, which wuh reached on October iffith Gen 
c U Rmre sill lend the expedition this year, starting 
In March, in place of Cul Howard Bury, who was 
unable to resume the leadership this year 


This summary would be incomplete without mention 
of the “wild hairy men" and “human footprints’* that 
have been headlined and exploited by the newspapers. 
On the slopes of Everest the expedition encountered 
footprints of apparently human origin Some author¬ 
ities account for these by the fact that this district Is 
known to harbor a large species of monkey, the honn- 
man or lunger, bring omnivorous, It could find plenty 
of food there However that may be, the Tibetans 
firmly believe In a race of wild men existing on the 
slopes of Everest, Ctaumalhari, and Karols, the coolies 
describe them ns clothed only In their own hair, with 
feet turned outward. The only Instance of a white 
man's glimpsing one of these “Abominable Snow Men," 
ns tlu» natives call them, In that brought forward some 
years ago by William Hugh Knight, of the Royal So¬ 
cieties Club, Near Gant ok he found himself alone on 
an open clearing, the rest of his party having poshed 
on ahead, where he stopped to breathe his horse. Turn* 
Ing nt a Blight sound he mw a formidable figure some 
20 paces away, goring down the hillside Mr. Knight 
describes the wild man as pale yellow all over, almost 
stark naked In spite of the bitter cold of November, 
with u shock of matted hair, highly splayed feet, and 
large hands, one of wldrh lield a crude bow, he had 
the muscular development of a gorilla The figure soon 
disappeared down the hill, running at Incredible speed. 
It should be said that the Tibetans drive'thrir mur¬ 
derers Into desolate places and forbid tbem any com¬ 
munication with luw-AhidIng communities, it U within 
the bounds of possibility that the footprints seen by 
members of the Everest expedition, and the Individual 
seen by Mr Knight, may thus be accounted for. 


r 
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The Physical Basis of Heredity 

and Recwdve Characteristic*: Hour They Arise and How They Work 

By Prof. James B. Kelly, Pennsylvania State College 


/\)W must reg r e t tbs mm with which a matter-of- 
U finetattitttde Is assumed toward tbs truly wonder¬ 
ful things of owJr environment. lists of the leading 
wonder* sf tbs world will Include some large heap of 
stones* to Kgypt or some mechanism for utilising 
nature's forces, but will Ignore such a really marvelous 
fact as the fact of heredity* Professor Brook* used 
to Induce bis readers to confer a proper emphasis upon 
heredity by having them first consider the complicated 
machinery of a modern steamboat and the nicety with 
which. «U parts work together for the propulsion of 
tbs whole. It is all very impressive. But then, he 
would add, snppoaa that It should be found while the 
boat was being studied that small bits of iron, without 
structure, are from time to time broken off and thrown 
overboard and that each of these contains within Itself 
the pofirer to build dp all the machinery and appliances 
of a steamboat as perfect as the original—this would 
be like the phenomenon which Is brought before the 
thoughtful In the word heredity Every plant and every 
animal, Including man, starts existence as a relatively 
simple particle—a cell—that has not even the remotest 
resemblance to the adult that it will produce Never 
tholes*, through this reproducing particle, traits (or 
the factors that condition them) are carried on with 
remarkable certulnty 

Now It Is well known that the bodies of the higher 
plants and animals are really each a great group of 
cells cooperating for the benefit of the Whole The 
group had its beginning In the single cell already re¬ 
ferred to as the reproducing particle Structurally this 
single original coll resembles any other celt It con 
tains protoplasm, a wlUte-of-egg-like substance with a 
unachlne-Uke structure Tlte portion of the mechanltuo 
of interest to students of heredity is the set of chrovn 
osotnes. Chromosomes are rod-shaped or thread like 
bodies, definite in number four a species and occurring 
ill pairs, (These facts are formally pictured In the 
accompanying diagram.) Historically considered, how 
ever, the first cell or reproducing particle Is unique, 
for it results fooni the fusion of two other cells which 
are known as gametes. One of the gametes, the egg, ta 
contributed by the female, the other, by tlm male 
Gametes carry only half as many chromosomes as other 
cells of the species, and it Is their fusion in the act of 
fertilisation that establishes the pel red-up condition 
of the chromosomes Just spoken of (See diagram, 
figures 1 and 2.) Hw paired condition Is remarkably 
maintained following fertilisation In the cell multipli¬ 
cation that builds up the organism Only at its 
maturity do cells appear again carrying tlie reduced 
(half) number of chromosomes (Otagrum, figure 4.) 

It has long been knowq, among beekeepers at least, 
that the male bee or drone results from an unfertilised 
egg. In other words, the whole body of a drone Is 
built of cells holding only the half munlier of chromo¬ 
somes as is characteristic of gametes. A fact like this 
indicates that one set of chromosomes may contain all 
that is needful in order that an adult body be formed 
In funeral, however, tje cells of a plant or anlnmJ body 
possess the double number of chromosomes whether 
they all be necessary or not 

At this point it may be asked why a reader Interested 
to heredity should be burdened with facts concerning 
chromosomes. The reason Is this* a great body of 
gmetlcal facta accumulated during the last two decades 
Indicates that hereditary traits are conditioned by very 
small particles called genes or factors, and that these 
genes or factors ere earned by the ohromotomet in 
stabs sort of Serial order As the chromosomes go, so 
go tfca contained genes, and one must be uoqnalnted 
with tha maneuvers of clirouweomes In order to possess 
a philosophic conception of heredity 
atone tha chromosomes are In duplicate, the factors 
they carry art in similar condition, one of each pair 
of factors being contributed by the mate parent, the 
Other the female. When we are dealing with pure¬ 
bred <vt**l«ua the tattor* derived from the father are 
similar it them fohm the mother, spd this prohibits 
us from, gay, determining the reiatim importance of 
the paternal fefetrltration and from treeing it through 
the- fhJWSb, grtmdchlMrtri end subsequent genera- 
<}<** This la jtfae rose* why resort to had to hybrid!- 
M8QB. the I* wot* iitt* 

MBtoto IV* 4 Utopia matt*? to Mow thrtmfh la tfea 
•MM** *Wt «ad> baa tr *** at « a at ftrUUaatian. To 
ou&mMji matt** febemta tat na emuMar certain Mnm 
of tbb «apm» abawd Ffctox. Moat aartvtUa poaaam 



Kl* 1 i Tb* two kumUc rdl* o*m owl* and on* frmai* two 
chroamMUftf* being rvprw wtri In tack. Fl* ti With fcrtltt- 
tation tb* two s*m*tc* unit* to form * rin*te e*ll tb* fcrUUird 
«**• FIs. It Th* fertilised mg dtvldM, u do Hi prastav 
statin *nd agftf* until there r <J*nr» into bcin* * large group 
ot mO*. tb* bod* of tb* adult orsanhm. In aU thaws c*Ua the 
chromosomes remain In dvplfeata. Pig 4 1 In tb* srcttal gland* 
or In the spores. oetU iriso containing again bat half tb* 
number of ohrmtKwomc*. (Adapted from Qenuns) 

The physical mechanism of reproduction and heredity 



Upper UOa mows dtoatamotfaalr aa f v w dapd tower an 
Wt, ftm*ri distal an right Whan wit Umt pro da n 
Mirer *hgp»d ofeeriax* a* In tog jMond Usa. Is the third row 
we bora top aMortod mod s e n emtkm that mrisaa Cron 
parents Mfith type 

A typical chain eC plant haredity 


flowers which are salver-shaped, that la, each fl ower 
hue the outer blade at right angles to the tube which 
Mujiporw the blade (Lower diagrams.) A few strains 
are characterized by flowers which in full bloom are 
funnel shaped Suppose Uiene two kinds are cftoised, 
which can he done by taking the pollen of the funnel 
vurlcty and defowiilng It on the stigmas of the salver 
The children from such n mating—tlte flrot hybrid or 
V, generation— iiIwajm look Just like the salver-flowered 
parent, and there Is no risible evidence of the funnel 
condition The salver Him pc Is labeled a dominant, the 
other, as a recessive, trait (Vmtlnutng muh an experi- 
ment two of the F t salver-flow< red plants are mated 
and gt\e rise to a group of grandchildren called the 
second hybrid or F* generation Tills group Is not uni¬ 
form, hut Is made up of 71 per cent salver flowered 
and J5 per cent funnel /towered individuals The re¬ 
cessive trull reappears with all Its original distinctness. 
These facts are Hummed up In the diagram Tlic F» 
ratio has received a perfect interpretation on the basts 
of chromosome helmvlor We may picture in the cells 
of the original salver parent one pair of chromosomes 
currying u pair of factor* determining the salver shape 
l*»t ua represent the condition by BB, where ft stands 
for the gene conditioning the salver shape. Its repro- 
duoU\e cells, of courw\ contain but a single 8 each In 
the correiqiondlng chromosomes of the funnel strain a 
different pair of fiirtorw, *« are assumed, which, when 
present In double dose, mnke fur tlte funnel shape The 
gametes of the latter strain hold, ea< h, only a single «. 
Tlte i rowing gives all tlie cells of the children (F*) 
the composition 8m and the gene 8 alone determines the 
form of the flower These < tilhlren will have, of court* 
gametes with tlie reduced nutrtlter of chromosomal, and 
lienee of factor*. Ono-liulf of the F, gametes will carry 
S and tlie oilier half * In originating the F k genera¬ 
tion—I he grandchildren—by tlte milling of two F, hull 
vldtiula wc really mix togclher for fertilisation a lot 
of eggs, half carrying B and half «„ with a lot of male 
gametes, likewise half with 8 and half with t Unloos 
baaed merely on chance will give 88, St, tS, tt with 
equal frequency Only the ms combination will lead to 
a funnel flowered plant, and, ua la evident, this will 
occur on the average only once In every four fertilisa¬ 
tions. It is to he emphaslMd. by the way, that the flg 
tires “one In four," etc, given In this and other articles 
on heredity, are strictly atemges, and are not to be 
interpreted as meaning that. If four offspring are pro¬ 
duced, one will tnevltubly be of the cl iu rooter specified. 

A number of comments may be made on the preced¬ 
ing simple case in the phloxes. The funnel character¬ 
istic Is one that shows In the parents, becomes latent to 
the < hlldrcn thus nklpjdng this generation, tuHF it 
appears among the grandchildren Those grandest! phi 
exhibiting It would tie atavistic. The atavhr<. or 
recessive character la constant from the time ** it* 
reappearance and does not need to be "fixe t by 
further gcni rations of Inbreeding The potency of the' 
fmior for the funnel shape has not been altered by 
hybrid association with a different sort of mate In 
fact, there seems to be no known sort of Influence that 
may be employed to change the nature of a factor 
Henry Fairfield Osborn hurt recently stated that tetters 
arc the most stable things that he know* of In the 
realm of biology The chief of the Men deli an principles 
is this one concerning the association without contam¬ 
ination or change of pairs of factors In the body cells 
and of their pure segregation from each other when 
gametes are formed The three to one ratio among the 
gramk hildren Is dependent upon tills hypothesis. It Is 
also evident that there are two distinct typ e s of the 
dominant t hamcterlstlc, i r , the purc-breeding and the 
hybrid, distinguishable by the progeny they give The 
hybrid dominant carries ubmg the recessive trait and 
gives no evidence of It on mere Inspection. Feeble¬ 
mindedness In man, one kind at toast, to a recessive 
characteristic, and this accounts for a feeble-minded 
child occasionally arising from two normal parents. 
The blue-eyed condition Is similar and may appear 
among the progeny of brown-eyed parents. 

Thus far our dl* uafdon of hybridisation has dealt 
with cases In which the parent plants or animals dif¬ 
fered In one pair of characters only We advance a 
step In complexity when we consider what follows 
when forms are mated which are distinguishable to 
rqgpoct to two pairs of traits. To revert to the Phloxes, 
let us suppose that a strain having flowers salver¬ 
shaped and colored to crossed to one whose flowers are 
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funnel-shaped mm 3 white. The Immediate progeny fro® 
racti a muting U nvlforu and nMbiti the dominant 
tmltk, rotor and the wlrer shape. The generation of 
the grandchildren, derived ur in the simple Phlox ease, 
la a mixture In every 16 fndivldaala there are M the 
•nveir 

0 colored nnd nalvcr-ahaped, 

8 colored and funnel-shaped, 

8 white und xulwrehaped, and 
1 white and funnel-shaped. 

As an aid In \lHuultxing the pro ces s es that underly 
this ratio, let u« refer again to the diagram. Bach of 
the cfiranioawnro in the male gamete has a black mark 
In It Suptame the dot tn the straight chromosome la 
the gene determining salver shape and the dot in the 
curved < hnunnsome Is the gene for colored flowers. The 
homologous chromosomes in tbs female gamete are 
idtown without marks In the corresponding places or 
"loci This signifies that they nre carrying the recro- 
n Ire genes conditioning funnel shape and non-colored 
flowers, respectively (Bee Figue 1 In the diagram ) 
Fertilisation gives a cell (Figure 1 of diagram) hyltrid 


tkr wr * and doM act 0m M-tWS 

and fannel 0m canricd m Ip Mra)|tfi*, S|tk.flw 
formation of gametes by the Uf f91pm 4, dhtgrsm) * 
the usual reduction tn occ urs. If is 

important to note that white W ^temoeotot atwSya 
separates from rod Hn^pmdMHA trap t hpro entering wt* 
threat gametes) and Hkevnsl &md diwfcwtetoe 
unites from curved. It s eem s to be a matter o4 indlflhr- 
cnee whether the black-dnrijfl hod passes Into a garnets 
with the black-dotted or ttjnofe’ifttted curved chroma* 
wane i 

The same hoWa good for At Merited rod. Accord¬ 
ingly four kinds of Kartell nre possible (Figure 
-Uof diagram), and the flm hybrid generation forms 
these In equal numbers. 4f0W gtypoae a lot of eggs of 
these four sorts are mlxedisrito a lot of mate gametes 
of the same sorts and thi mityns are left to chance. 
The laws of probability mil lead us to the four com¬ 
binations already iiwnttoaefi as found among the grand- 
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The laws of probability > 
hinatlons already iimottom 


children and In the stated proportions. 
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in up* fall to convey unj 
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1 inujt* fall to convey unj 
ndequute Idea of the 
ground thev utv Intended 
to allow endeavors have 
long Imhu made to pro¬ 
vide plastic maps, repre¬ 
senting all three d!men 
alone, the heights ax well 
as the lengths and widths. 

Those so far produced, 
however, were any I hing 
hut sutUfaitorj If made 
of plaster of Paris, they 
would. In fact, lie too 
action) at loaf, of dimen¬ 
sions hardly ever true to 
scale nnd colors only sel 
doin agreeing with nat¬ 
ural conditions. Though 
these reliefs could be 
manifolded, two copies of 
the same original hardly 
ever agreed with one an¬ 
other, while each had to A flat original 

tie separately painted and 

written on Other plastic maps were made up of a 
u) jmperpo>tltion of ]mHteboard (or wooden) sheets ar- 
^fff^ged In stair fatdilon unless the stain were 
rotftHitbed over with some plastic material, throe would 
* pci tuce a Wrung Impression Moreover, all these maps 
W much too expensive tc lend themselves tn any 
,*_Utara general use 

wwti Munich sculptor. Kart WeONcho*, has designed a 
radically new process for providing relief waps of sur¬ 
prising jierfet tlon and remarkable cheapness. In fact, 
any ordinary level map can by this process be converted 
into an excellent plastic map. 

The map to be operated on Is fixed in a frame pro¬ 
viding the proper tension, after which it is placed above 
some plastic material and, by moistening with some 
special liquid, made ductile at any places correspond¬ 
ing to elevations or depressions of the ground. The 
map having then been pressed against tlie plastic mass, 
the heights and depths are worked out with Npedul 
Instrument* In accordance with the altitude dutn of the 
mam 'Hie ductility of the map varies from one point 
to the other, any tearing or other damage being effec¬ 
tively prevented Ingeniously constructed apparatus 
allow (lie variable Ikdght of relief to be checked, ascer¬ 
taining even the slightest Inncrurarie*. In fact, the 
level mail is thus converted Into n faithful model of the 
ground true to scale with regard to all Its dlwttukms 
and angles. 

Tlte plasth mass almve it ferred to enables even the 
wont minute details, huHi us stone bridges, railroad 
lines, cuttings, to be worked out 

From this primitive mold, there is produced a coun¬ 
ter-mold, destined to lie used a« matrix In stamping 
any desired number of replica*. Special stamping ma¬ 
chines, working under high pressure, are used to this 
connection 

For each plastic map to b« stamped with this mat¬ 
rix, a level map la made ductile in the same manner as 


Quantity Production of Relief Maps 

A New Process Whereby These May Be Bad Quickly and in Large Numbers 

By Dr. Alfred GrodenwUz 
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A flat original (left) and the relief map into which It is transformed by the now proce s s 

nade up of a to connection with the primitive mold und is by the able helpt, the 
u) sheets ar- matrix pressed againKt an immediately hardening plas- veylng with ti 
stairs were tic mass. Ptamptngft follow upon one another so rap* has been attei 

1, these would Idly tliut even fl\e mlnutro a relief map Is ready to the process hai 

nil those maps leave tlie mat lline The latter Is so derigned that, I^<t, tbs Self 

selves to any nhlhs one mold is In the press, another can ha prepared* graphic Centra 

In order on withdrawing the former, to be Inserted endeavors In 
as designed a without dcht> investigation. 

\ maps of sur- Thanks to the stamping process, each relief leaving Whereas n*a 
ness, in fact, the machine Is a perfect repltoa of the primitive mold, vey (at an anc 

s be converted the surface of each being a p reg ro d-oar previously level countries ha, a 

map Tt Is immediately ready ter'use and, as an tm- and Asia, the 
a frame pro- i>roved map, it Is suitable ter a multitude of appll- togrammstry a 
v placed above rations. the greater pai 

ag with some The Inscriptions, «xilors and original pn»porti(«is of so far been ti 
m correspond- tlte map ate tn no way altered by tbs treatment The re- kind for the b 
ground. The lief map Is hard as wood and of unlimited durability, man dvtttsattc 

» plastic mass, neither Its dimensions nor ltd votume undergoing any otherwise hav< 

: with special (tiange in the course of time. fore the ookatii 

do duta of the 'flu* pntcess above described and the porolUUty of cultivated by 1 
mm one point manifolding open up an eoortoou* field of applicatioit, picture In rTOh 

ve being effee- tlie extent of which cannot yet hr adequately gaged, bis future fltN 

led apparatus Schools— elementary schooik to the first place, but 

checked, nscer- even »ocondary and high schools, uptrend tiro and tech- * 

In fact, the nlcnl col leg es will derive inqeh Advantage from the rpBQKKO^Oi 

1 model of the new type of map. While thjk urteary fiat map fra* 1 ^ m* 4 

Its dimensions qocntly coave)*s no adequate idea of the era tarnation , florae^* dm 
of the soil, plastic maps ffivtA^doTO vivid and imprea tertiy jhvteril 
iblro even the rive Idea of everything peTOpfpteg to geography and off gas ortfibei^ 
dges, railroad lend a new and unexpected fitters* to a doctrine gen- filaehifs* 

©telly appealing to tew puptt^ Jtowmuch as the plastic Jsctira ktejjfe 
ducsd a coun- mfip Is a perfect replica of tiro ground on a reduced kbtem teroSS 
; tn stamping scale. It to the meat efficient ipflfts trf studying ft, even pstemte-A||| 
stamping ma- haters proceeding to an tn^mte.of local mrqroid- riro^roMn 
) used to this Imp* enabling pupil* to cheefttwfcronpteteths knowl-t faigifM 
erote derived from the ptestld|*|^ tecijpfy Adwt 

rith this mat- Water, mining and harbor ^Mteters eifl work much tefi^ jM.Mi 
me manner as more quickly when Amrmto nfag tiMir iq tetty fi npIi 


achanro with the aid bf 
accurate reflate. IS fh*, 
no better means of Adtey- 
tiring a given schema, at 
srhetete of a glvriq kted, 
can be fluagtaed. Whfte 
engineering dtagri*Rk 
with their calc^ttejite 
ground-plans and rieva- 
tions. profiles and fiSpfl 
rial estimate* iriti al¬ 
ways term m bafte ^ 
aay project* jriisttcat 
maps are hotw^sMt to 
interest the mas( nEt fhe 

sue* in things so farted 
served to a narrow dit^ 
of experts. Untertuaate* 
ly, as is the case of mo* 
taventioo% even military 
rirclea art HMy to be In¬ 
terested to * the pro ce ss 
above dss crib ed. 

. In the opening u> ef 

he new process new chantries, the new 

process will lend invmjto 
able help* the more so as a combtoStimi Of asetitf spr 
veylng with the wholesale production sd plastic mty* 
has been attempted. In fact, the oeinpaay exptotelnd 
the process has associated itself with the Aerial Pkteite 
U<t, the Mss Works and the lutmsmmmt l it sees 
graphic Cantted Station, with a view to 
endeavor* to the interests of mfttew and S eN n flflO 
inrostigation. 

Wheroas many decades would Id fiaroe a TO y to flrtf 
vey (at an en orm o us cost) by itep i tgto i methods mm 
countries ns, Ag, the interior orlfrice, flrath itoffiMK 
and Asia, the comWaatira of aerial ptotagmtoiTliK 
togrammetey and pUriicaljpap Ptednetton *tfl> amro, 
the greater peri of the sumce of nor earib, wklrif ltod 
so far been unknown, to be made ssc—ti w to wm& 
kind tor the benefit of sritos e and tee pveflNte pMfiN 
man dvUisattote thus utiitetog vetoes tt mi m 
otherwise have token crater!* to open ■■ 
fore the eotatefa teot shall have troddto frm got) 
cultivated tor tom, he wttt be topptiSd Vrith an 
picture to rrilef of the gfep tbat to to he titeetoto m 
hi* future Arid of activity* " 
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ptaifc tk« boQ fna Am ptutft am! brine H tato poittin to bo mekal #p tbo IbslUi tubs. Cmtori Tbe picker at work In the RlpM 

*ppMt«a wowd al on th« tractor These motor* elata tbe eottoa before dropping It In the bag* * 

The electric cotton picker* and tout of Its details 

nful Cotton Picker *iw* *»f a muiu double nxt Tbe brushes were made to The Braille Typewriter I 

% IB which hutmm Utbor has revolve Inwardly, thus creating « comb-Uke moveioent rpn k itmllio alphabet fur Hu* hi 

ant rOW for the 4000 ur more «nd when Hmw were pi need a gainst the eotton, pulled It \ jtflyjvnt | n ](H , nn L )r f wiiun 
bean picked by hand, promisee free from the bolls without collection any part of the ,, 1 ^^ A t iinnicter for cmh 

ed by the advent of an dectri- holl or Wave* of the plant Thm, having solved the 1<lw( , tnWrtrd wh|lh un Hlpll , lllW , 

which baa recently t«*i per* I^n for removing fl.e cotton, ho adopted the much approximates. tun mechanically a 

practical (^ration on u planta- fried suction Idea for cumin* tbe cotton to the rccep. fl | |l|l(ih *.r u urv rt |fTcrtaji from nm 

kttfks**, In tlie heart of the north locle to receive It \ flexible tube connecting with n im rtl« ulur connection Mwecn the 

Irn* on tbe machine did tbe trick onr tirU | n «rv type »r scrim Tl»e II 

dee makes It ppwl h W for a par* Krtd» innrhlne carries it complete electric power „ther hund im consdoiish nnd <1 
> to TOO pounds of cotton a day, plant Tbe tractor engine furnishes suffldent electric from six simple element h. These 

o 1W> byhfo^ And by so doing power to operate tbe eight motors required to rtm the differing In Khiqie consist ecer> one 

• knHtirirWbhtetn of tbe cotton muchlne 'the brushes In the leads are drtcen by a dot identical except fm thj* ulna 

tWe BjBfiP riflp 1 all the cotton be flexible drive-shaft about three feet hag, which ]* coo posliion If we take the <4% spot < 

IttJdpf^iirTfinlted period In the nected to a small motor suspended about half vruy of the six stmts la a of cards 


Motors end rontrd 


^Th« S ttc ctgiful Cotton Pkker 

T HB cattun Industry, In which human labor has 
played the Important rOW for the 4000 or more 
year$ that cotton hha ban picked by hand, promises 
tu become revolutionised by the advent of an electri¬ 
cally operatsjL picker, which bus recently been per* 
(echd had placed in practical otwratlnn on a planta¬ 
tion at, Uttfe Bock, Arkansas, In tlw heart of the north 
«m cotton belt* 

This new'electric device makes It MSiCbW for a par* 
sen to gather tram 4^0 to 700 pounds of cotton a day, 
as compared wtfh^Td io 1W> by junta. And by so doing 
It imHulhs to spivs the knatirirWdiletn of tbe cotton 
grower, that of bring able MMgujQpri: all the cotton be 
plants and- to 4* so dujM^||n&ulted period In the 
full before tbs rains 
frosts damage the 
nnd grsstly lessen the $ 
of the crop. \ ' %: 

It snsffHr odd, jet fejllfttfta - 
tliat any cotton grower can. + 
raise about three times «*\ 
much cotton as his hired 
lislp can picfe. VhUke the 
fmrvcst of com, dttwat and 
4>tWw crops* where a ma¬ 
chine cut* down the Mtalks 
and makes hut one trip over 
the IMd for a harvest, there 
are three distinct crops to 
tbe cotton plant TWs means 
a harvest period of two 
mouths or man and thus 
rUmfttttpi tbe floating labor 
donum And makes each * 

Pl*njg&* pwpergpttrriy 
peodfeur upon Us own jMh t 
to pwk cotton, OntiWS s cWnp 

cannot h* lfltsnatod hae«sri*\ ¥ 

of tbs the and tndloss matues of the work* which 
brings Spch emsB retftftts and has always been the 
task of tbs negro, ' 

Tlibi Is but sue feature of this twentieth century 
picks*. Other points In Its fever are not to be over* 
hulked- Thus, It will result In corhm bring picked 
when rip* feus Improving tbs grade two or three 
times thd flddfeg W0 or more to the value of a bale. 
By bapd* hut half the cotton of the South Is being 
Ptoked on tim before It has deteriorated In value be¬ 
cause of uripthsr elements. 

TttlM ImA kttampt to raplMO hand ptekliur iu«7 bo 
chIM tb, at, loortr of L. C. Stockotbor*, of MetnpU^ 
Twp. B*. tint ho toeedmd U* ml ivDlrathn 
Bp to th. poritetiao of th» pment mnehtm, 
win woMdfac o flow 
tWPlMB io«B 

few Wfj#uW flew*,, 

r 4 »a* ; 

tkrf 




n u 

i ■* :r 


Cless-sp view of the Steckenborg cotton picker and the tractor that carries It 

% Which down Ibe auction tube \fter tbe cotton completes Its ihe blind, 

been the trip through the tuhe and Jimt before It drops into the inmdmio 

bag. It Is given a (leaning tty fanning, another molar 1 h a certu 

i century ojwratlng the blower hk well a* jirovldlng suction power ea«h of tl 

be over* There are fouftpkklng tulies to a machine, each with trtrudfonu 

ig picked Its pair of motors. Hui»p*»rted overhead by a balance compact, 

or three arrangement, the pickers are suspended with Mich light striking t 

if a bale, new and flexibility that oven a child could shift them tton of u 

Is bring about with ease Tbe machine ns It passes through the have the 

value be- fluid can pick right rows The negro—and wweral have for each 

been tried on the machine—finds no trouble in using sired to s 
r may be It, flnd fat checking up his work Jt has been found ttfat a space k 

Memphis, whdrvt be formerly picked 100 pounds by hand he has, pass on t 

ispiration with only a few^liys training, been picking 400 pounds further re 

machine, by machine \ father tb» 


The Braille Typewriter for the Blind 

T UB Hmlllo alphabet for the blind 1 m i MM'ntlitll} n*» 
Ulffenmt In Its mnjor f( t a1ures, fnnu nnv oilier 
alphubct A thnniclcr for cmh sound—that Is tin 
Ideal toward which un> alphaliri more or lens < lonrix 
approxlnmtCH. Hut merhanically speaking the Braille 
alphabet Is \cr\ different from tm> otlM»r Ttwre Is no 
paiiltulur c'onnctLion Uaween the lndl\ldual letters of 
onr tirdinnrv t>T»e or script Tl»e Ilnillle lellers. <m the 
other hund art corns lopsh nnd deltbcrmeh Imllr up 
from Mix simple eleimvits. These elementM, Instead of 
differing In ftlmiw* consist e^ery one of them of a single 
dot Identical except fm thf single <hnriutorlsi!< of 
iswIlloD If we take the rix sj»ot on a domlttn or otic 
of the six spots 1 q g ih*«*k (»f eurds \\x‘ have the whole 
( ililiik. there Is fore ns. And 
mIdiv each (hit affords us the 
nil * nmttve of Its presence or 
absence \\c tan make of Hie 

w boh stv c\nctl\ 

JxJ or tM dMTenmt corn bins 
lions of dots, each comlUnn- 
thwi containing i"-rimisi six 

dots |wrlm|is ihe, or four 
iliriM two om—Htr lu on» 
ous# non* at nil Excluding 
s*» fur as jMisstble comliliiu- 
tlons whh h infghl lie utii 

hlMH'ii" to the rending tin 
gcr there a n» phi Inly enough 
coinblnntlonN lo retirement all 
the h tu rs and to gl^ a sur 
T»his f*»r use as arbitrary 

mj mlsils. 

Bui Bh furl that the at 
rimtiet Is so deflnlteh crui^r 
|iowsl of a rttiia’l go jl3fy- rrt 
carries it dements indue f rlvv i/c 

sign of ail tn <(10 r i 
Ihe blind, one of wlilrii of trench umii i o nut 
Itiustmte With a sepsi^fe key for eath l 

In ii (ttrfuln ittMPnitntf tHninllnltr fin, • i«l. u 




lr ; r ' 


m trw tinm tf lfci ^m wri fer Wi 


Is II certHln 0 )ierntlng simplicity But witU a'kby fer^ 
each of the comismcnt element* of the tetters the nm * 
strmttonuf slmpllclt) Is so great, and the machine so 
conqaict, that the objection against the neer sal ty of 
striking three or four keys to complete tbe rqMVMitu 
tUm of u single letter la of no weight Thereftm* we 
have the Brullle typewriter with six printing keys, one 
for each of the six position* in whkh It con be de¬ 
sired to strike a dot, and, In the middle of the gnmp, 
a space key which shifts the paper when It is time to 
pass on to the formation of Ihe next letter With the 
further remark that the machine 1* reully an embossing 
father than a printing one, that Is all there I* to It 

Low-PtoMore Stfetj 
V«l?e 

O^FETY vetoes de- 
O signed for low pres- 
sure are Important for 
certain uses. It Is dc- 
elrabto that nock valve* 
open at u iHwdetenulned 
pressure and aoat tight 
ly so as to mtalmtse 
leakage A new form of 
safety valve fo fulfill 
these reqrtreuMftti has 
been darigneA And con¬ 
structed by the Bureau 
of Standards. 
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From Common Carp to Fanciest of Gold Fish 

Some of the Wide Variations Which Are Comprised Within a Single Scientific Classification 


By Ralph Howartl 


A NIMALS which nmn Iuir domesticated mid which 
have multiplied under his supervision often differ 
conaiderabU, not imlj In their fonu but alno In their 
rhantcterirtticH, from their wild relatUe*. no thut tt In 
often difficult to determine u Ith any degree of accuracy 
the origin nf the animal In question The goldfish in 
n descendant of the crucian carp {Cnmttiut vulgaris) 
which Is found In the stow running and standing waters 
of Kurope and West Asia In Its tyideal form, this 
fresh water fish has a prominently curved back, and 
aa such It Inhabits the larger lakes. In Ita other form 
It Is more elongatod and shader, this In the so-called 
“hunger" form, and as such It inhabits the smaller 
ponds. From the latter form the goldfish has beta 
developed 

The corps, and especially the crucian forms, possess 
the characteristic of taking'on a more or less Intensive 
gtase, the fish being then colored ml or yellow This 
means that Inceptive alblnolsm Is a trait, true albino- 
Inn, a white coloration being seldom oldened In 
aquatic animals. A yellow coloration Is scientifically 
known as xanthochnda, here the dark cells are filled 
with a more or less Intensive yellow pigment 
The yellow color, noticed hy the Chinese, was the 
starting point of a golden yellow crucian carp Then, 
through observation and selection of those fish which 
happened to possess a different color und those which 
had the desired shape In the highest degree, the gold¬ 
fish was slowly developed* But this again was the 
starting point of still other races which often had the 
must blsurre shape, and artistic form, and flaws* ure 
(he ornamental fish which are so universally liked. 

Of those forms which have been developed from the 
goldfish the most common are the veil tall, telescope, 
temscopceveittall, egg fish, lion hem!, celestial, and 
comet The comet has n simple caudal fin which Is 
broad and lung, In all other forms or races this, as 
well as the anal fin, Is doubled, the rest of the fins 
being ulmortwtilj large The doubling of Urn fin Is 
explained by the fact that, In the embryo stage, the 
fins are In two k> mmetrlcnl halves u hlch, under normal 
conditions, grow together ir lids does not happen 
the fins of the fish remain doubled At the same time 
the Skeleton Is extraordinarily changed In Its struc¬ 
ture, the liones being paired No other free fixing fish 
is so characterised Velltnlls have also been developed 


which have hnd three tall flna/the center one being 
normal* while the two others were placed on each ride 

The full beauty of the relltall ts de\eloped In the 
second year Perfect spe*.lawns must have an entirely 
divided tail fin and It sitould be a delicate long veil 
like structure hanging downward Tlte anal fin must 
also be doubled. T]>e dorsal fin should be high and 
long, and the other fins should also he peculiarly placed 
Hie telescope veUtail must have. In addition to these 
(teeulUnities, well-developed eyes placed on a tiny etnin- 
so that they protrude from the head, giving them 
the appearance of small telescopes. It Is lnteresttftg to 
observe tlmt these fish can be perfectly black, a char 
acteristlc which has been but seldom observed and Is 
known ns melanism. 

Unn heads, egg fish, und celestials do not possess 
dorsal fins. Their other fins are not particularly en¬ 
larged but their anal Hnd caudal fins roust be doubled. 
Tim older lion heads are characterised by fleshy pro¬ 
tuberances over the head The lion head and egg fish 
differ from the celestial in that the hitter has eyes 
resembling those of the telescope, but with their pupils 
placed In such a position that they can see only upward. 

Of all these various races of goldfish, species have 
been developed which not mly have their normal scales, 
but which, as the fanciers say, are scnleless. But this 
Is not an absolute fact rince the scales of the latter are 
In such a condition that they are scarcely visible, and 
being without pigment they are often as clear as glass. 

All goldfish races ure deformed. In fact this is more 
tlian a mere deformity for the swollen belly the pro¬ 
truding eyes of the telescope ami the celestial, tlie doub¬ 
ling of the fins; the lack of dorsal fins In the celestial, 
und the lion heads, ure produced through u disease 
which is trumsnttted from generation to generation, 
and Is called yolk weakness. Tbs embryo of these 
races have the slcklv property of absorbing water Into 
tbs food storing yolk 

The breeding of these goldfish types Is not at all dif¬ 
ficult In the balanced aquarium As a rule two males 
are placed together with one female. Tlie sexes differ 
at their anal part, the female having a short, slightly 
protruding egg tube, white the mate 1ms a slight notch 
at this particular spot As stem as It becomes warm 
the breeding season sets ItL The males begin to drive 
the female, the Ioveplay testing some time. Finally the 


female lays her eggs in the delicately feathered water 
plants. When the spawn has been deposited tlte parents 
should be removed from tlte aquarium 
The young hatch In from three to eleven days, and 
they should be placed In on older aquarium where the 
glass has bocoiue coated with nigra. Here a sufficient 
supply of infusorial food will be found by the fry 
After 14 days the young fish are too old for this tiny 
food, they then require larger crustaceans such as 
daphnia and cgctojM which Inhabit nU of our ponds and 
lakes. This Is the natural food for them and they will 
thrive amusingly on it 

Older species should not he fed with live food, as 
this may cause an accidental introduction of parasitic 
diseases. It Is better to provide them with raw. 
scraped, lean meat, small earthworms, and a hatter 
grade of the artificial fish foods found on the market 
For the successful development of these fish no elab¬ 
orate aquarium is necessary They are satisfied with a 
simple tank provided with growing water plants. 

Hie eye must first become accustomed to the peculiar 
racial characteristics of those highly developed and 
specialised animals which man has formed before they 
can be appreciated. But under no circumstances can tt 
be denied that these products of selective breeding are 
unique and grotesquely beautiful. And In addition to 
this the care of such animals, and their breeding In 
the naturally balanced aquarium Is full of fascination. 

Part* Technical Conference on Radio 
Regulation # 

D URING the past summer the principal nations have 
been represented at a conference having for Its 
object the formulation of regulations governing the use 
of radio hy different nations. 

Two delegates from the Department of Commerce 
were present at the conference, and various Important 
rales were laid down These Include, recommendations 
as to the frequency of waves which shall be used for 
various distances, the use of similar frequencies by sta¬ 
tions In the mine locality, the employment of the least 
possible number of wave lengths by each nation, and 
the recommendation for the utilisation of the direc¬ 
tional properties of radio* These reco mm endations, 
however, are not binding upon any of (the nations 
which were parties to the conf er ence. 
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/ IftlkfaifT^ffwBsBjr 
8r8.8.WM«n 

A tiflnam fif toUy t growing riotously over 40,000 
square atito la tha tenth Atlantic had Gulf 
BtthhMr ig tire tot remote future be conver te d into 
a tottefififr to qaanttty production. George F Mitchell, 
ttUpwlIM of th* Bmttt of (tomtary, tTntted State* 
Department Of Agriculture, ha* correctly appraised the 
vatu* of tW« native plant, sometime* called caaslna, ax 
« Stimulating drink rimllar to Imported teas and cof- 
fMf, This ritrubbery, with tie brilliant red berrte* 
«hd e vergre en leave*, grow* wild over an area extend* 
log from the Jama* River. of Virginia along the coaet 
of the Southern and Gulf State* to the Klo Grande 
River of Ttoxa*. The plant, at present, ha* wide appeal 
fof decorative porpoee* and aa Christina* trees daring 
the fMtive *en*oo. 

the a*e of this aperies of holly a* a beverage 1* not 
a modem discovery. It* use by tbe Indian* 1* most 
IftWs a Uo gly described In publications by Dr W E. 
Aafford of the Department of Agriculture and alao by 
Dr EL M Hale, formerly in the service of the Govern¬ 
ment . and in a crude way a drink ha* been made from 
holly in Southern homes from earliest recollections until 
the present day Chemical research, however, had 
failed to establish the caffeine content of caseins 
until 1872, 

The exigencies of the World War were cause tor h 
renewal of scientific research on the subject Respon¬ 
sive to a request from the National Research Council 
for a native source of caffeine for medicinal and chem¬ 
ical purposes, Dr Frederick R Power and Victor K. 
Chaannt of the Bureau of Chemistry, United States De¬ 
partment of Agriculture, focused their attention on the 
berry-producing holly Samples of the leaves analysed 
by these chemist* evidenced a* high as 1 U5 per cent of 
caffeine It remained, however, for George F Mitel tell, 
tea specialist of the Federal Government, because of his 
knowledge of cultivation and manufacture of tea, to 
appraise the commercial possibilities of the riotous 
growth as a beverage. The application of scientific 
methods, according to his belief. In the curing of the 
holly leave* and in the manufacture of the beverage 
seems to promise, no a commercial scale, a native drink 
of rival popularity to Imported tea and coffee. Labora¬ 
tory experiments in Washington and reinforced ohserva 
tiens In the tenth during the past summer, seem to 
Indicate that a delicious drink can be produced, 

Hlmple ways of harvesting and manufacturing the 
leave* of this specie* of holly Into a beverage are In 
the interest of economy of production All of the leaves 
contain caffeine. The system of planting and pruning 
commercial tea plants in Japan could be duplicated to 
advantage. Hedge* can he cultivated, r practice ob¬ 
served tn the tenth where effective windbreaks are de¬ 
sired. Young plants, under cultural condition*, grow 
about five feet the first year Pruning* would be 
desirable once or twice a year, the offshoots and leaves 
bring coaverted into tea. The second jwir the new 
growth could again be separated from the parent plant, 
the pruning bring a few eye* above the old wood. This 
practice obtain* in the culture of tea-producing plants 
in Japan. For ten years this procedure could be dupli¬ 
cated ; after then the plant would Involve "collar prun¬ 
ing;* a cutting off of the ahrub even with 
the ground so ns to make way far a new 
and virile growth. The holly branches 
may be divorced from the parent shrub 
either by band or machinery. 

The ten as now bring concocted from 
cassias In the laboratory of the Bureau 
of Chemistry in of two colors, one bring 
dark and the other of a greenish hue The 
manafaettih of the former on quantity 
production Involve* the stripping of the 
body leave* from the branches previously 
pruned and rolling (he leaves in a tea- 
roUfeg totrittoe. This procedure doe* not 
earf the leaf, aa U true In the production 
of Imported tea, but Shatter* (be cells of 
the tofc Bum turning loose the juice of 
the (fight The leaves are fevmnted from 
three to eighteen been, after which they 
are dried at a temperature of 390 degree* 
i* a conventional tea-drying 
ntoMto tefe**i<is*ly the leavra ere 
eqmtfMtin * marifin s rerambllng wdpffw 
UA& to product ta marttet- 

*b% thhdrtett to concocted in a fashion 
hhmehhomriiln making nritee-rither 
hotiteg (to fiktteri tore* fot two mm- 
htes or peratiatmg for five minutes, if 
the Mate leave* at* to be convert e d Into 
a to of frerateb color, stripping of the 
tom Mm to todm mana ge — 17 . 



Type of tea-rolling machine proposed to be need in 
the manufacture of easaUa 



The tea-drying machine which It I* planned U 
transfer to the production of casein* » 


Chemistry, In the process of destroying the oxidising 
agent with live steam, detaclies the leaves from the 
stems. Or, In the absence of this effectual agent, the 


stem* can be removed In a manner similar to that of 
the fanner threshing cowpsaa. Thu* the cost of manu¬ 
facturing thin new drink of a greenish hue Is reduced 
to a minimum. Beverage from casslna, on a commercial 
era Us may be produced by the conventional machinery 
known to the manufacturer* of tea In Japan. The 
unit* of machinery, however, may be curtailed tnatert- 
uUj in tlie production of a drink from holly 
Holly known as the ‘‘ChrUtmas-berry tree,*’ grow* 
luxuriantly and riotous!) In Virginia, North CarpUnu, 
Georgia. Florida, Alabama Louisiana, lftarimlpnl 
Texas and South Carolina Other than Its frequent oc¬ 
currence In a wild slate, there are cultivated hedges 
serving us windbreaks on farms and a* ornamental 
grove*. Plan* of the l>epurtiupnt of Agriculture already 
contemplate the propagation of this species of holly 
from both cuttings and seed The latter method ban 
not heretofore been attempted. The abundance of wild 
growth, scattering ns It Is over 11 wltle area of fields 
and forests, lend* Itself to one essential objection, 
runnel), it would have to he gathered t» pruning with 
hand labor Cultivated liedges, according to those 
familiar with tea culture, overcome this criticism Inas¬ 
much as tire leave* and branches can he harvested by 
machinery The lutter feature contributes to the won 
omy of manufacturing the leverage fkmimunlfy fac¬ 
tories, which would utilise pruning* from the riotous 
growth as well a* cultivated plant* In the making of 
beverage, Is the ultimate objective of the chemists. 

Thistle Gardening in San Frandnco 

By G A- Orb 

I N the backyards of Ban FrnmUco and the Half Moon 
Day region we find a giant thistle bring cultivated 
for It* fiMMl value—a giant thistle of Mediterranean 
origin with spines which ore both relentless and cruel 
hut a large purple flower most gloriously scented which 
hold* an irresistible lure for the bees, a giant thistle 
which so loves Its adopted home that It refuses tn be 
grown elsewhere lu spile of the nmn> attempt* to do ho 
This same thistle with Its wonderful, big buds and 
great <*orlnthtan leaves with their prickly spines, I* 
known to the consumer ns tlie artichoke, and su<li u 
dellcnev tin we regard the bud of this same flower tlmt 
it sells for a higlier price than the fumou* ILshI lUver 
apples, Freraui raisins, Florida oranges, or ftanta Clara 
apricots Indeetl, In our cities not only do we And It 
tUsphtyed in the fancy grocery but not unusual Is It to 
find the push-cart peddler devoting a part of his lim¬ 
ited spore to the ramie delhwy, and both the rich man 
und the jioor man bu)* II—often paying a* high as a 
quarter apiece 

We might perhaps better speak of tills unique Indus¬ 
try «« floriculture ntther than as market gardening, 
but h\ whatever name we rail It California reap* the 
nice annual return of better than a million and a half 
from It 'tlie nrtli Imko season begins early In the day* 
of (ktuber and reaches Its crest about the first of April 
nor iiceldrntul I* It that H should reach its height just 
at Hie time when it will make the moat definite appeal 
to the city consumer St Louis, New Orleans. a*w 
Y ork, Chicago, as well us tlie cities along the iVclilt 
slope, all draw their supply from Ban Francisco N*r»n 
this region (und tlie land just a few miles southV thera 
was shlpiied lust year some 000 carl tmF 
lots floo it these went to eastern efttto 
and lfiO to cities along the Pacific slofie, 
while of course, Ban Francisco Itself is a 
big consumer 

Twenty five cents apiece doe* not seem 
such a high price to pay for this deli¬ 
cacy when we stop to think that it must 
go on the market in the middle of the 
winter when the appeal to the popular 
taste will be most powerful, and when 
we realise wlmt a back breaking Job It la 
to carefully ttrune and uifftvate the plant 
ao that It may break forth Into Moaaom at 
just the Identical time we desire, and 
that this samo blossom shall hold all of 
the delicious succulence which makes It 
*0 loved. Tlie grower cuts back hi* plants 
in June and it 1* marvelous how anon 
after the plant has been pruned to tbe 
very ground the great new leaves and 
sturdy flower stalks make their appear¬ 
ance And if it be given plenty to eat— 
for it has a ravenous appetite and must 
have plenty of fertiliser, plenty nf water, 
with long day* of bright sunshine and a 
rich black loam soil—It will be moat ac¬ 
commodating and bud and blossom Just 
aa the gardener would like. But woe 
betide the gardener who cute down the 
ration! 



Aa aftkhaka gaidta, ***** £jJ{* tSbrn** ** ***** > ** T ** W * ,fc th * > * 
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RoentgenrRay ... 

Some Recent Applications of the X-Rif, and Sonatf watn Reanha 

By P. J. Atefcm 



S OME interesting mwarch work has recently been 
carried /Hit in connection with the application of 
A no*. Dr lletlbron of Amsterdam, among others. 
huN proved tliut in the world of art forgeries and altera 
than* t<* pk turoa cun he defected with ease—a much- 
needed pmteithm for those whoao taste lies In the 
direction of “old masters.* I>r W F D Chambers 
has turned his uUentloQ to experimental work In con 
flection with the nature of the rays, and from a scien 
llflc point of view bis dlscovertes nre of Importance 
Mg 1 represents a thick lend sliest (whU.lt Is imperriotw 
to the rays), out of whlrlt narrow, triangular sections 
have been carefully cut There was no Apparent reason 
why the shadows should not have been Identically the 
same along each side of each of the triangular slots. 
A number of photographs resulted In the curious 
Mlmduw effects shown, which prmc that the rays vary 
according to the angle at whkh tluy leave the anti- 
cathode Upon striking the object perpendicularly, rays 
leaving the anti-cathode at a certain angle were de¬ 
flected by the object, producing the one-sided shadow 
effect Raya proceeding fnmi the anti-cathode at an¬ 
other angle produced an almost symmetrical effect. 

In the case of an X radiograph of a lead disk In 
different positions In relation to the cathode of a 
fooUdge tube, the asymmetry of the roy* Is again mads 
manifest The disk was not moved, but the Ooolldge 
lube was pivoted so that it could be turned, and the 
luys proceeding from the anti-cathode at different 
angles could be dim ted perpendicularly upon the disk 
KIg 8 Is an X radiograph of a model of paraffin wax, 
shown in line In the center of the page It will be seen 
that the edges of the convex surfaces show up as white 
lsinds and the edges of the concave surfaces as black 
bands. It Is supposed that these effects are produced 
by excitation of the photographic pi Ate by the rays 
(after passing through the object) Dr Chambers 
i Inline to have proved that these “characteristic" bands 
nre not due to lens distortion, as wns previously sup- 
nosed, since his experiment* were made wllhout lenses 
In Hlustmtlng an astonishing elTWt of redlffructlon 
of X-rays two large lead plate* were used. In the 
center of the one nearer the tube a pinhole was mode 
In the center of the other plate, whkh was placed a 
short dlKinnce awuy and pnrHlkt with the first, a sim¬ 
ilar hole was made, and round It « holes 2 mm <11- 


squared tlm circle with hill X-ray machine 1 
As another Illustration of tfc# effect of asymmetry 
and of diffracted rnys. rajs diffracted by a lead dltic 
and falling upon another lead disk with (dx circular 
boles In It resulted In some curious photographs. In 
(me case nil six holes appeared curiously distorted 
In another only four out of the rix appeared at aD 
The application of X rays In the realms of commerce 
N far from uncommon, in the,exam (nation of materials 
fur flows and oilier defect# tt la unnecessary to take 
radiographs except when i mp e rfe c ti on* are discovered. 
The article Is merely placed itt position, end ritually 



The wax model of Fig. 3 below, thawing Us true fora 


i xumlncd There is practically no ordinary article of 
commerce mm, except lead, which la Impervious to 
the rnj* 

tig 2 in a radiograph of a weld In a steel bar show¬ 
ing imperfection* In u elding. The white patch is a 
duster of air simeee. The rays arc capable of pene¬ 
trating Half un Inch of steel Imperfections in airplane 
spars are similarly detected. The ray* isnetrate 12 
Inches off wood with the greatest ease The sample 


By way of showing bow toady tbs ray* fr md f fc et a 
MlumUumv in a rbttcgraplr of the bf*d of off Seri* 
engine one may see the core wires rou nd which fib 
metal was cash 

Of a very different character gfa seme 
X-radlographs of metfesl subjects by Df< Robert 
Knox, of London, some of which were taken With an 
exposure of a ascend nr two as co mp ere d with 20 
tntautee In the early days of X-radtagvupfcy* One 
sbpws the disposition of bones la a pale of small feet 
Another Is of a fr a ctured femur, during the pwiNtdi 1 
of healing, showing how the two halved ualte and grow 
togetbsr again. In a third, a mottled, egg-shaped 
patch la a collection of stones In the gall bladder of a 
woman. As may be supposed, It wa* a eertona eaan 

An Interesting Instance occurs of the application 
of the rays In connection with appsndlettn Aa a vain 
In a radiograph tbs appendix would scarcely be per¬ 
ceptible; It la only when filled that It ahowe up dark, 
with a alight break between the aettd conten ts. Again, 
where normally the lungs should appear almost whftat 
in the earn of a pattern in an advanced stage of con¬ 
sumption the lung on one aide <e u se le s s , While the 
mottled appearance of the other lung Indicates a serious 
condition. In this view the riba allow as dark hands. 

An X-ray view of special interest to horticulturists 
is a radiograph of a duster of flowers. This appfl* 
cation of the rays opens up the possibility of detecting 
and studying dis ease s of plants and flowers. 

For permission to publish these pictures our acknowl¬ 
edgment and thanks are due to the Roentgen Society, 

I Hindoo; Dr. Robert Knrfx, Dr. W F D. Chambers and 
the Oox-Cavendlsfa Oa of London. It Is to be regretted 
that, on grounds of space, it has been n e ce s sar y for the 
editors to exclude some of the views put in tbrir hands 
by tbe author, and to refer to these through textual 
description alone 

How to Got Hotter Service with Laos Nmtond 
Goo in Domeatfc Gas AppUaaeeo 

ANY of the towns and cities of this country are 
dependent upon natural gas and are not provided 
with artificial gas plants. It Is estimated that if the 
sources of Datum 1 gas should become exhausted, It 
would take $1,000,000 worth of Artificial gas per day to 
replace It As natural gas Is an extremely limited re¬ 



minder The direct rays of the “iiendl" formed b> the 
pinhole In the first piste passed through the central 
hole In the Hemnd plate, ho that only diffracted ray* 
acted uiwn the second plate The surprising result was 
that each of the eight circular hole* appeared on the 
photographic plate as black and white Hues forming 
two side* of a square Had they ui>pcared as two 
parallel lines the effect might have been ascribed to 
polarlxatkm, as It is, no explanation has yet been 
offered of tho result beyond the suggestion that tbe 
rays may be divisible Only faint traces of the eight 
holes In the second plate were detected. We may 
nlmost expett to hear next Hint Dr Chambers has 


spar was planed perfectly smooth and the grain Is seen 
to be straight and even Rut If iltere should be an 
Internal knot, shake or era* k. it would distinctly appear 
In the radiograph 


source, tbs greatest interest should bo shown In any 
moans for lessening Its consumption, provided good ser¬ 
vice is still rendered. 

Circular No 118 of the Bureau of Standards, issued 
by the Superintendent of Documents, Washington, D (X, 
at 5 cents per copy, describee ways In which better ser¬ 
vice can be obtained by slight modifi ca ti o ns In existing 
appliances. It is shown that by proper location of a 
burner and by the use of open-top stoves only one-fourth 
of the present amount of gas will be needed to render 
even better service than Is now obtained, lower pres¬ 
sures could also be employed, thus lessen ing leakage 
and Its sttendlng waste. 



DwnoaitrsUns that »»*V of fesvtsg tha ssthods fa fc gaflasraph of * writ ta-A Spit tor, dWwisg Ttp* A Rwpr jffif Mists MmStoSSM*% ' 

partly dattrmJnatlvt of tb« action of tbs ray* wMfaf Imp orter s* * ifrnrtag ***» <rf *to*» » *toA UWpto S*»to 

A few X-ray photographs out of a large number whkh illastrat# the p ciufl a e effects aswa fh ase ehtotnad, $nt tto^an^pcltf $ffflkej^i*a 
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of ft peg a—* tor tMhta| boUar 
tomfa 'tmom daporitod at certain industrial power 
pUth do ifaat tua Of vahubte feet may b« racov- 
mo d fctob tach ftra ton# of rrftiae la a arientiflc aehteve- 
PMfttof which Ifcoqaae Fraawr and H. F Yancey of the 
National tfttmu of Mian wall may bo propd In this 
W* of waarive freight rataa and costly coat The Im- 
pjpfuw* of this now pmcwH la Immediately apparent 
wb* one stops to coMdar that over 94 par cent of oar 
total production of bituminous coal la uaed In industrial 
power plants. The recovery of uaburaed 
fuel tram furnace refuse prawnta Inter- 
eating poaatemtlcft and unquestionably 
many Of them heavy fool uaara will avail 
thsmaelvaa of this tochnlcal opportunity 
to recruit tbdr dally coal aoppUas from 
that* mountainous haapa of refuse. When 
our domestic freight rates are low and 
under QHPdlttoni where the price of coal 
approachai tevtta prevalent a decade ago, 
tt is pntea>tk>l whether it would pay 
to devote time and energy to fuel aalvagd 
of tbfe deecrlpUcn, However, with coodt- 
Hone M they are and the cost of recovery 
coly 75 cvnte a ton. It la practical to rescue 
stowaway coal from power-plant scrap 
pile*. 

In European countries where ooul nor- 
matty commands higher prices than In the 
United States, coftriderabte experimenta¬ 
tion and study have been devoted to the 
matter of Increasing foei utilisation effi¬ 
ciency In Gemumy a prom* has been 
developed tor separating irnburned ooel 
from refuse by the use of a Hpecinl, elec- 
rromagnetlc separator In this counfry 
thi employment of mechanical stokers 
favors the use of low-priced screenings of Set of b 
high aril content, so that even under dr- 
oumstanoes where relatively high percent¬ 
ages of combustible material remain in the refuse, the 
monetary tosses are excessive only under conditions 
like those now prevalent when freight rates are trended 
and mining expenses unusually steep 

The amount of tmburned fuel present In boiler-fur¬ 
nace refuse necessarily varies widely In different plants 
and largely will determine whether or not it will be 
practical to Institute this salvage practice Washing 
twits made In the laboratories of the mining department 
of the University of Illinois show the possibilities of 
recovering unbumed fuel hy crushing the refuse to 
pieces not larger than three-eighths Inch 
on coal washing tables, and subsequently f 
removing the slime from the washed 
product by use of special screens or by 
means of a dewatering conveyor elevator 
The coal-washing table used In these 
tests had a linoleum-covered surface 8 
feet Wide and 18 feet tong sum»orted In 
a hortnontal position with an adjustable . 
traverse inclination. Ah eccentric head 
motion at one end gives the table a tongi 
tndtoul, reciprocating motion of between 
288 and 308 strokes per minute The 
refuse Is deposited at one ride of the 
table hy means of a stream of water and 
dua to the jnggHng mutton of the table j 
tbtovtori* material to subjected to strati ! 
fleatioft which results to the deposition of i 
the tight material on top and tbs heavy 
refttss ap the bottom I 

, The Hffct material, which In furnace 
iWww»wgjWng ordinarily consists of coal 
oy erito U carried over the tow ride of ! 
the tfthto by the flow of water Addi¬ 
tional sUbams of water are supplied l»y < 
steep* pt % distributing lajmder The 
b^vy^matoriah which la principally eta* 

4s prevented from washing down 
a mom flto ridel of the table by means 
of toritoefl etoftto The iwdpweettag mo- Ceei-wa* 
ttori ot Abe toble, which has a alow tor; 

******** a*4e quick Jirk bach toward 

jpoftori works the dUeardsd material 
trigSrae end 0 ^ tb# table, where It dropstate a ds- 
smreto from the rieaned fuel discharging 
haisSatthw the table. 

ti»t, iwn t*—**“* 8** 

tail. weo * e«* *•» » pef e tet of 
m*^i*S^to,**i* vo ted. ,fltw a«j<» 
x wm «w* «• h*» dwrfoped tt 
- tmX* to th» mIvmc at «w m 

*•&lSISpa$S n if f five twuo t ratom basiled. An 
orthtoi»;^i»4la> wait U afctyMtt for too Menas 
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|®Wef plant which produces approximately 120 tons of 
tonse every 94 hours as this would admit of tiw con- 
ttmftts operation of the salvage table. The equipment 
skamlal to a simple power plant consists of a cor¬ 
rugated roll crusher to which the refuse Is fed directly 
by a chute from the power plant The crushed material 
should be stored temporarily to a feeder hopper from 
which it may be tod to the washing table by means of a 
short screw conveyor Two conveyors are used to trans¬ 
port the recovered, washed fuel and the discarded 
material to their respective storage bins, They also 



Sri of test weights and ■wastes 
by George III. and 


ited to Fairfax County, Virginia, 


retired from official use 


Electrical Opentton of Suction Dredger 

A TWHKT1-1NCH suntan dredger In use on the 
Humes ltiver In Washlnghia was recently con¬ 
verted from steam to electric operation by a rather 
simple manipulation As now arranged, the dredger 
baa a total connected toad of 1822.8 h p., with motors 
ranging up to lUOb h p. Current Is used at both 2800 
and 440 volts, a cable and reel maintaining cornu* Hon 
with the short ns the \owsol moves forward 
I*nwer Is tuken from the 34,000-vnIts transmission 
line that parallels the line of operation of the dredger, 
leads running from It to a hunk of three 
ftOU-tr v a transformers mounted on a scow 
moored to the bank of the river Title 
scow and the dredger are connected by a 
1000-foot length of submarine cable car¬ 
ried bv a m*l mounted on a Muail scow 
lashed to the dredger This cable Is paid 
out automatical^ us the dredger moves 
ahead until all the cubic bus been reeled 
out Tlw transformer sntw Is then cast 
adrift und nstwd ahead the slack to the 
submarine cubic 1 m colled up on the reel, 
and a new connection Is made Iwtwecn the 
transmission line und the transformer 
bonk In Its new position In this way It 
la a simple mutter to run the moving 
dredge from the fixed power source 
The two largest power units on the 
dredger are the 1U0O-h p. motor that driven 
the main pump at the rate of 300 rp.uu 
and the 180-h p motor that operates the 
cutter through a set of reduction gears. 
After the dredger had been In operation 
for a few weeks, material was being htm 
died at the rule of approximately 000 cu¬ 
bic yards an ltotir at a cost for power of 
from 1 to 1 Vi cents per yard Under nor- 
rlrfinis, mal operating conditions the dredger re¬ 

quires from 00O to 1000 kw 


operate to remove the water and fine slime from the 
fuel, 

I Hi watering of the washed fuel ts essential bemusa a 
considerable proportion of very fine ash wushes over 
the table with flte coke, and the removal of this slime 
ordinarily will mmlt in a reduction of several i*»r cent 
In the asli content of the recovered foe) In addition 
to reclaiming the combustible Coal lost In the refuse, 
this treatment cleans Mm cinder and makes it more 
suitable for use us a road material, to concrete mixtures 
or to other construction work. This treatment also 



Gftsl-wsahisg Uki— need to the Illinois Investigations far recovering ashamed 
fuel from fjmscs refuse 

l material reduces the cinder to a more ualftmn sise, so that It used In tl 
Into s ds- can be conveyed to pipes by steam or water pressure, chipped 

lechargtog Operation of s ooe-unlt recovery to We of tbit descrip- In addii 

ticn would require only a part of tbs time of one man, urea, then 
t the total as a coal-washing table only requires occasional atten blnstlon o 
ay cast of tion after ft is started sad properiy adjusted. In most Indies me 
wtien of a coses the freight charges on coal purchased to replace gatlon of 
L |n these this recover*bto, unhomed fuel mM Id be more than The set 

of one ton sufficient to cover the coat of operation, according to the chapter o 

riled. An coodustocn of Messrs. Fraser and Yancey after compre- the perms 
a average bens!ve experiments and tovestigntioos. Town Ilal 


RcIIch from an Eighteenth-Century 
Bureau of Standards 

I T wiih not until the City Coiimll <»f Alexandria Vlr- 
gitilu, decided remiilj to hn\e a new set of teat 
nelghtM and inej)NtireM that thi Nlory of Mu meuMurca 
then In uw uhm re>c»nled It HeeiuM that King tleorge 
of P^igtand wa« Informed ot the wry crude any In 
whhh the cohmUtM conduced their trading, and lie 
decided t hut u more uni form MjNtetn riinnJd lie JnMlf- 
tuted. He Uicrefore hud nuide of liell metnt n com¬ 
plete wt of testing welghtw and measures and went It 
In 1774 to the Kings Count 11 of Mrginln, 
Koch piece of the net Is Inscribed with 
the words, 'fcalrfav fountv 1774/' and 
originally eon Misled of a set of welghta, 
a set of dry luwimireis and n net of liquid 
measure*. The weights run from % pound 
to 28 pottndN the drv mensurw from ft 
bushel to '<t iwsk, the V* pe<k having dla- 
«PI>enred in Home way, and ti»w 
men sores fnun a gallon to n gill W tl# , 
liquid meiiHiiroM, the % gallon the Vi 
and the gill have also disappeared 
One of the Inieristing wet measured bsr 
one laheletl “vine pt>ttel H According to 
those who know, tlilrt measure whh sup 
ia»Me<l to contiiIn just the aiiHtiint of liquid 
refreshment a gentleman of colonial du>a 
was su(>p(Med to Imldltn In the OHirae of 
u day It holds shout a half-gallon, end 
very peculiarly shows the greatest usage 
The naiisun** are huge and eumher- 
Moine, the bushel nienMnre alone being 
about ns heav\ ns an>one would care to 
lift The tildes and bottom of each of the 
dr> measures art nlsmt three-quarters of 
an inch thick and the a hole act prob¬ 
ably weighs In the nefghliorhood of 200 
pounds. The * eights Here never Intended 
for actual use In commerrial lines, but 
ubvraed solely ns test measures, and ha\e Iwn so 
used by the county for 180 years. By 
reason of the tv|ie of metal which was 
used In their construction thej are neither dented nor 
chipped 

In addition to the weights and liquid and dry meas¬ 
ures, there is also a cord-wood measure It is a com¬ 
bination of a yardstick and Hood measure, having 80 
Indies marked oft by Inches, with an additional eton 
gatlon of % Inch at either end for the wood measure 
The set has been given Into the care of the local 
chapter of the Colonist Humes whose plana call for 
the permanent care and exhibition of the act In the 
Town Hall 
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Freehand Drawing in the Indud&ial World 

How Engineers Are Being Trained to Use the Unaided Hand to Supplement Drawing biatmnumta 

By ft E. Plimpton 


F OB yearn enginccra —untl 
tor tlmt mutter invhl 
tact* too—h«\«* uh4m 1 tint* 
lags to convey InHtructlnnH 
about nut ii ml object* The 
value of them* drawing* Is 
limited* however, twcuum* 
the niHtnrmio inetliod of 
reprraonilng object* com 
raonly known ns ortho¬ 
graphic projection, In purely 
conventional and can la? an 
denrtood only after special 
training The method of ex 
edition—that i* the uw of 
T aqua re, triangle* and In 
atrumema—which gives the 
system the name of mechan 
Iral drawing In Itself 1 h a 
hindrance, since It nrn not 
be applied for much of the 
tiller work 

It may aeem that these 
limitations are too aught to 

he worth attention llat nnjone who has attempted to 
ptiufo out a complicated mechanical drawing, or to 
line Inatrumenta In drawing ares of small circle* will 
appreciate the advantage of simplifying both the sy* 
tern and Its metliod of execution for the benefit of 
^ oner and maker of the drawing* 

As It happen* there Is an extremely simple remedy, 
<tfte that can lie learned and used by any ordinary 
person Tills remedy, which Is the use of free-hand 
drawing, Is not new, yet lla value Is rarely If ever 
realised. The examples accompanying this article In 
dfcate the various use* of free-hand drawing In Indus¬ 
try, All these drawings were made after only a few 
manttuf training In free-hand work In fnc t, they were 
done by students In an custom technical ahool, and 
their remarkable accuracy Is due nmlnly to the course 
of lost ruction that has been developed In this school 
Writing Is simply the drawing of arbitrary picture* 
and there are conventions that ran bo learned and that 
apply Just ns well to the drawing of im*hnnleal things, 
consequently, nnjone who knows how to write can learn 
Jh>* to draw Thla belief forms (lie basis of the In 
Htructlun given, but Its success 1 m due equally to the 
method of attacking one difficult) ut a time and of 
retaining the Interest of the student* by the use of 
actual innrlitnerj ns model* 

The first task Is the drawing of sphere* cone* cubes 
and other geometrical form* At first these are made 
of wire, und later solid* (wooden) are used. The 
student la urged to get the mala proportions of height 
to width bj the free une of wrist and arm and so to 
cultivate the judgment of the eje In correctly rata ting 
model and drawing The ability to draw effective out¬ 
line* then follow* although at this enrty stage of the 
training the work in proportions Is emphasised, the 
outlines Mug held secondary 
The next step is the drawing of combinations of 
cylinders und cubes, that 1* 
of simple machine part* 

Hera the student Is encour¬ 
aged to feel that on object 
farther away looks smaller 
and must fie drawn smaller 
In this way perspective Is 
taught, not as a complicated 
mathematical subject, but as 
a fact to be recognised in 
giving realism to the draw¬ 
ing. 

As the course progresses 
the students take up the 
drawing of light and shade-, 
nr shading Generally this 
Is considered the most dlffl 
tult j»«tt of free-hand draw¬ 
ing, hut it proves much sim¬ 
pler and easier—at least for 
these engineering students— 
than the vork in outline 
that comes later The shad 
lag gives the objects the ap¬ 
pearance of projection or 
rounding but Its main pur- 
P<*e Is to help the student 



Freehand drawing in charcoal •bowing rteaja-drivan notap, partly fcrohan a war 


Jud*e protmrtlona correctly At Brat the ehndlng U 
crude, but It Improves rapidly with practice The 
students find this part of the work most fascinating, 
once they realise Its case of execution. Hie darkest 
shadows are put In first, to prove the accuracy of the 



Frwhand drawing of differential soar, both oattlne 
and (hading in gandl 



Elevation of Mtar-driton retary gamp, a dm freohtad ipprutMatim to tho 

Mdunleal drawing 


proportion a, and tom tho 
half tanaa, On parts of tin 
■hading Intemodlato bo- 
tween the lights and the 
dark* SimpUcRy Is sought, 
and the atudsot wotke to 
keep the brand nrasras of 
shade distinct, Instead of 
trying to Show the targe 
number of minutely varying 
•hades ta any object, 

The medium need fay the 
students Is fitted to their 
growing ability, Just as art 
the models and the methods 
of drawing them The early 
work Is done with charcoal, 
because It ta easy to use, 
covers space quickly, and 
can be Mended with the fin¬ 
gers tor shading. While it 
seems strange to tbe stu¬ 
dents at tbe start, the ftel- 
... In* soon wears off. A more 

difficult medium, the pencil, ta then taken up, and Its 
firm, clear line used to obtain the almost deadly accu¬ 
racy required tor outline drawing* Finally the at* 
dents work with the pen, ns n training In soreness of 
touch, or for free-hand tracing 

Tlio training in free-hand drawing Is valuable to 
anyone In Industry, executive, engineer, salesman, who 
needs to put down such things as can not bo described 
In word* The record may be a permanent one, a mat- 
tor of reference, or It may serve simply as a method 
for quickly passing on Idea* 

Tbe draftsman ta able to draw, without the use of 
instrument* the arcs of small circles and Irregular 
curve* Or he can umo his free-hand ability In drawing 
pictures of complicated object* which are almost im¬ 
possible to understand when orthographic projection Is 
used. Three picture drawings are especially valuable 
tor those unaccustomed to the reading of mechanical 
drawing* 

The use of the conventional orthographic method* 
the drawing being done free-hand rather than with 
Instrument* offers still another field Sketches may be 
quickly and neatly prepared for use by the workmen 
who make the articles represented, or as preliminary 
data sheet* giving Information to be Incorporated later 
Into working drawing* 

The draftsman who knows free-hand drawing will be 
helped in lit* lettering, which requires good control of 
the hand (o obtain regularity of the stroke* and train¬ 
ing of the eye, so that the letters will appear to be 
spaced uniformly The Importance of this will be 
realised In every drafting-room, for the title, dlmcn- 
rfoni and notes of Instructlcn are an essential port of 
tbe drawing 

fn drawing free-hand the student must study closely 
the object he draw* and so he learns to know Its con¬ 
struction Here ta Indicated the final and perhaps the 
most important use of this 
training to develop design¬ 
ers who are that ta tbs wtare 
the term Is used In the so- 
cnlted practical art* Tfaass 
totaoers will bs a eombtaa 
thm of craftsuM* and ere- 
atom—man who can carry 
out their designs In the ma¬ 
terials they Intend to us* 
and who therefore can por¬ 
tray proportion* lines mid 
nutoees to represent an ob¬ 
ject exactly as it ta eon- 
crived ta their minds. Not 
only thl* bat they aw suc¬ 
cessful la making their 
mind* through tbe draw- 
tan* completely ctaar to 
their audtaac* 

*n» accwnpan/Jpf draw- 
tags have teen materially 
tedneed end the hattton* 
ecreen ta teppotettta for a 
omatterabte leas df fine de¬ 
tail toned ta the ta*t on* 
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Scrapping the Battleships 

Torch Replaces Cold Chisel in Converting a Fleet to Junk 
By J Bernard Walker 



"Nerth DakeU" tad ditcr ship "Delaware' 9 , two cm pleiad dreadnought* wktek arc to be wr a pped 


S O tor a« tilt United State la concerned the decision 
at the h tonmna at Conference to break up nearh 
two million tons of tbe warships of tot three principal 
nhval power* baa brought this country face to face 
with a tank for the execution of which It 1* a tool u Lely 
without experience The United State* Nary 1* called 
upon to wrap over eight hundred tlmnaand displace¬ 
ment tone of ahlpa that ha\e been built or aie under 
construction If we reckon Into the total the completed 
ahlpa. and the percentage of completion of the ahlpa 
that are building the total wrapping operation involve* 
in <spiral chip*, over ter hundred thousand displace* 
ment tone When this amount ha* been turned Into 
marketable junk In the shape of *teel and bran* scrap 
It will represent three hundred thouaand tons of steel 
and about ter thousand new of brass. 

Not only Is this a scrapping job of enormous and 
altogether unprecedented dimension* but for this na 
tlon, at least, It la coiuiriU ated bv the fact 
that there 1* no one umung us, either In 
aide the nav> or outside who ha* ever 
wrapped ■ battleship or has any expert 
knowledge of how the tiling should be 
done 1 he ulmpleat method of dl*po*a1 of 
course mould to to tow the ships out into 
deep water and sink the whole fleet but 
Inasmuch as the Hhliw when broken up 
mill repreant at market prices for scrap 
e total sum of several mlUlon dollars 
stoking the ships should to resorted to 
(*h to the event that the professional 
junk firms, and others who put In bids 
tor the vessel* should get together and 
endeavor to beat down Uncle Ham to a 
point at which he mould get practically 
nothing tor the ship* and the ship break 
ere would gather In a van lumdsome for¬ 
tune, 

Stop breaking, parHcolarljr when It 
tm nee to breaking up a battleship is an 
expert job. Ibere an firms to Great 
Britain, Germany and Italy that have had 
wfirtt atKtffrteee to this kind »f work 
Two or three British firms have err 
fihti betokup yanfe located at different 
tetters anted the British coast The 
ti ynuaua, b e ca use oC the tusk imposed 
upon them to the Aifte of destroying 
■hips* fane end tort location* have also 
teftlrtd coMidtrabta data, know Mgs and 
tittU In tide work They art ate breaking 


up KJtltM for tlie litItlsli la Italj (at Genoa if we 
rt member riuhtlv ) I* u tlrtu of sblpbreekers which hu* 
hud long eviwrienu to turning inert hunt vessels into 
Junk Although there are several American firm* whose 
scrapping (iteration* are on a large scale notitbb the 
Unit whkli fonned the subject of an article In the 
s<ir>TiKi< Xvprkan if Tul> 0 1021 entitled A Giant 
Junk inrd ship Itreuklng has never figured very 
lnrgelv If at all In their operation* The late J Pier 
pout Morgan once remarked tliat jou cannot unscramble 
egg*, but the task of breaking up a battleship 1* lit 
eiativ <ne if unset ambling 7u*t ss the huge fabric 
m u* put togetlier Inhoilouidv frame bj frame plate bv 
plute with Jill the majn element*—protective deck 
iimmlve side baibette and turret armor assembled and 
wrought Inti accurate iMwItlun In the ship so com 
mending with iiiuxt* smokestack* boat cranes and 
superatructure the ship must be pnlled apart piece bv 


piece nnd almost In the exact reverse order to which 
It wo* put together 

Kt live HuggetUlun and with the assis ta n ce of tbs 
haw Department we ere publishing the pr esent article 
tor the purpose of making prospective bidders toe these 
ships broadly familiar with the problem Thus on page 
188 we present u hold plan an Inboard profile, end a 
enw* MKtinn of the battleship Connecticut * These 
three draw log* are betted upon the original constructor s 
plun* from which the ship mss Unlit They serve to 
sliovi the elaborate transverse and longitudinal bulk 
heading < f « predreadnought battleship Its extent may 
l>e Judged fn in the fuc t that Iielow the protective deck 
alone rt* hull c«a»tH!nH over live hundred separate 
wuteitljjit compartments. The specs above the protec¬ 
tive de« k I* also freelv compart wen ted, end ail of the 
bulklieads *lu>wn In our sketch fire of steel The tran* 
verm section tuken at one of the 12 Inch gun turrets, 
*ln wk tlie poritlun and thkknew of the 
lienw nniior Intituling the waterling belt, 
the iiiiar side armor the protective deck, 
the (liiulat latrlwtte nnd the turret 
These din wings ure fairly ragTfsnnfe 
tlve < f the construction of the fifteen pro- 
dreudnought ship* that ere to be broken 
up 1 Imitation* of space prevent our 
xbowlng am plan* of tbe dreadnought 
ships of over 4S0M0 tuns, stub as the 
Indiana and the Constitution which 
are unlv partial) \ completed It Is seffl 
'Unt to smv that tliey differ from the 
(omuHtUut tblefl) to the elaboration of 
the sub division below tbe protective deck 
and In u more effective distribution of the 
deck uniMii Wlwa tlie ship-breakers come 
to tmkle them later ships, they will find 
that nil of them ctmslst of whet ere prac- 
th ullv f'ur or five distinct hulls, one 
within the other with a space of several 
feet laternllv between tbe shell*, or km 
gltudinal bulkheads, as they are railed 
!•( r nn understanding of just whet kind 
if muterial and how much Is worked into 
n battleship tlte reeder Is ref erred to the 
tables et tbe end of this article The first 
< f three 1* sn annlvsta of the weight of 
iiiAtettnls actunllv Imltt into the UH8 
Maine with the non steel material such 
nn Joiner woik armor becktng end paint 
listed srpanitelv Horn this we find that 
In this vessel ns offered to the ship 
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Hold pun and (aboard p ratio of Battieekip "Cennectkat,” skewing tbo iltborati 
ijnt«a of coapartataU 



Crooo MrtUa tbmgli tbo “Conneetteat" at «m of 
tbo 11-ftMb trn^ obowtag anaor diatribe tie* 


m the time her min r nnd guna have boo removed 
ah# a 111 o< me up n*4 t 6 foot more making her draft 
tms about 18 feet An I Ik* auroowdre deck* bulkheads, 
and hull fitting* ere U ken «nt and the aide framing 
and plating are cut d wn she a 111 continue to rise 
In fact the vessel could be reduced until 
nothing area left lut the double txttom 
and n foot or ttr i of aide plating Then 
abe would have to gi Intc drjdodi a here 
tlie work pi old be quickly completed 

The Probleai of tbo Anaor 

The aide nnrnn and the henvy armor 
to the turrets a til be the moot serious 
problem in the w hole job The side armor 
reefs upon a shelf and has a booking of 
from four to six Inches tf took worked 
In between Its Inner face and the akin 
of the ahlp It Is held against tbo skin 
by heavy tap-bolt* whkh are threaded 
Into the bock of the aimor and poos 
through the skin ft the ship and the 
armor Is draan up snugly against the 
hull Uy means of heavy nuts on the tap¬ 
is Its also a here the edges of the armor 
abut aga n*t each other there are two 
vertital slots down the full depth of the 
armor tnh ahkh square key* of steel are 
drtien tlglitiv To get these out a heavy 
eyebolt will have ti> be tapped Into the 
kins before they con be althdrawn 

Just here a aird of a a mint should be 
glvm that It all! he Inexpedient to use the torch on 
the outer glass-hard face < f the plutea This face for 
the depth «f one to tao Inches has I wen heat treated 
and chilled and the metal la under enormous Initial 
stress V xperionce has shown that using the tort h on 
tills face i* apt tv cause tins aiuior to spall off large 
fragments flying from the face alth euffl 
dent energy to break a »uan s leg Hence Ir - - a 
the cutting alll have to be done from p 

tlie Inner face and through the main bodv 
«f tlie plate whkh la in a more dw tile 
and tough, and less brittle condition The 
safe method would be to remote the plates 
and place them face down on the ground 
Me lime seen that In the cose f a ship 
like the Maine over 2600 tons out of 


the 9TT2 tons of steel in the ship consists of armor Tha would be to cut It up Into vertical stripe of slab width 
protits to be made in breaking up such a ship will de- while H wee stilt In place upon the ahlp Them strips 


pend not a little upon the Intelligence and skill with 
which the armor problem Is attacked. Furthermore 
It should be stated that unless the armor la cut Into 



Burning «i rivet beads with the torch 

live or more piece* before removal from the ship cranes 
or aheerlefc* of from 90 to 00 tana capacity must be 
provided to transfer the plates entire 
If It were not f r the risk to the w rklng crew from 
living fragment* due to the Kpaltlng of the hard face 
the most convenient way to remove the heavy armor 


DITAILS OP SEVEN TIEN OLDEK BATTLBSBIFB TO BE SOUPPED 


1 WBQBT OP MATBBULfi (JU OIADOT 


Tom ad 
IU%% a 

flMd hall tm4 fittbit* 

Hull *Mmn dnitaage fir* freak 

uni 

ntir a* 

Ptot*Uhk«. oMckhMry mmHm* halt- 

4SI 

*°* k aw* 

i m « 

weed 

ltd 4 

Anew plate 

SU1 0 

{hurt, wola io4 iwwkry 

•niil MW MBMl lorpVBt IQM| 

mt 

ate 

mi 

Oread total for ship 
iRdvdd ia above total in 

w m* 


IMS 
1U 4 

Wood Onaar BadUac Data Lad 

dn« su 

4441 

CogardMa Pa«Uas 

441 

Pabu 

1114 

Total of Has Staal Wtfefcu 

Tilt i 

Total Vo) aod Iroa la Ship 

tmi 


il liinl ii ii ii 


would not he of greater weight than could be handled 
by cranes of ordinary else and after removal they 
could be cut into shib site as they lay upon the dock 
But this would necessitate cutting en the 
i nter hardened face and for tha protec 
tloa of the men it would be nec—try to 
anneal the tumor while It was still la 
plate—ti > b of no little dUficnlty 
If the armor could be got at on the 
Innei face the i!*k from spalling would 
lie molded but to do this It would be 
nececwarv to cut through the akin of the 
ship and remove the wood becking leav 
lng the armor bolts In place until the 
cutting bad been done This* also would 
be a task of considerable dJflkruItv Most 
of the teak barking however la only flour 
inches In thkkness end this could be 
<tuhkl\ burned away along the line of the 
cut leaving tlie Inner face exposed. But 
if this were Attempted mean* would have 
to be provided for drawing off the smoke 
to prevent suffocation The problem of 
the wood backing would be encountered 
on the side armor and on the turrets. 
XI icre Is no bu< king on the turret roofs, 
dot is there any on the barbettes or on 
tlie protective desk 
In connection with the torch motion 
Nhruld be made of the electric arc which 
ha* been n*ed extensively In France since the Armistice 
In < uttlng up tlie steel wreckage of roofs and columns 
if railway station* and In lemming the wrecked 
bridges The «xy ncetvlenc torih Is more portable and 
Is, of ct time in mt re general use for cutting up work 
The arc was employed by tlie contracture of the Beat 
icivn tunnels of the Pennsylvania Rail 
7 ~ ruul, win used a stt-lnth carbon rod, 

d h I ted to a copper rod Tha best results 

were btulned with 40 volts, 000 amperes, 
and a V> inch to % inch an *vem 900 to 
VO rivet bends could be removed tn an &- 

I M h ur thtv In the same time 4% feet of 4* 

t& 11 Inch plate o oil be burned off It la necee* 

iff |ff sarv frr operators to use asbestos masks 

I I gl and apn a* and dark colored eye-ghu— 
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Spectacled for the Motion-Picture Camera 

How the Vision of the Lent Is Modified to Produce Fog Scenes and Other Effinm 

By Charles Alma Byers 



Ltft» Block cirsaUcr vtsMtt*. • irwhated Fellow fitter Mvndln* into n lwlf-ln«h elonr oenter Center 3 A cloud filter 
upper belt, o t / c fl ow, gnuhaUd to Wend Into clear rices. Rightt The for fitter that rivet itsllatlc for acenot. u ' 

m aoft-foeuc, idlvory-rrty art effeeta 

Some of the tUifi that the cinema oculist prescribes for the camera’* eye 


an tricks In 

I aH trades,” it is Mid* 

BbWever true this may be in 
general, there doubtless are 
more tricks practiced to the 
making of motion pictures 
theft to any other one line 
of endeavor. Many of theee 
hare been exposed time and 
again, bat there is one brand 
of motion - picture trick* 
about which the public has 
heard very little, If anything 
at all. 

You have seen, of coarse, 
many films to which night 
scenes have been depicted, 
and yon perhaps have taken 
It for granted that they were 
made or photographed at 
night. Sometimes, It lqtrue, 
they are photographed at 
night—by the aid, of course, 

«f Strang artificial light, but 
not always. Many of them, if not the most of them, 
are actually token In tin* bright sunlight of day “How 
Is It done?” Is s very natural question. 

You have also seen, no doubt various fog scenes— 
pictures In which the screen characters apparently have 
actually played their rftles In a dense, almost Impene¬ 
trable fog. To presume that the director has watched 
and waited for a real fog of suitable density to 
photograph theee scenes In quite natural Yet he rarely 
or never does that The fog effect instead Is usually 
fttksd. The director’* camera tuan, by a simple trick of 
the trade, can, to fact, make a lietter “fog” picture 
under ordinary weather conditions than when real 
fogginess prevails. 

By waj of emphaslitotf this It Is told of a certain 
director that he was one evening in the midst of tlie 
making of a aeries of “fog” scenes by artificial me amt, 
near Los Angeles, when a very heavy fog began rolling 
in from off the ocean Presuming the real fog would 
render the faking of a fug effect mmecewiary, he 
directed his camera mun to proceed to a utilisation of 
the real thing, and several hundred feet of film were m 
exposed. When, however, the film was subsequently 
developed It was discovered that the faked fog portion 
come out In lifelike realness, whereas the footage made 
during the actual fog showed very little of the deelml 
effect The trouble with the totter was that the fog 
was to evidence only In the “long-shots” or In the dis¬ 
tant background, and not at all to tlie “close-up” or 
foreground part of the scenes, while to the faked fog 
portion the fog evidenced complete envelopment 

Again, the motion-picture patron often sees various 
vignette effect* In the screen-projected 
picture, also Parlous close-up views in 
“ent-ont” effect, technically known os 
"Iris" and “lrinette" effects. Perhaps he 
or she may have given but little thought 
to these, in so for us having curiosity 
arenas*. Nevertheless such portions of 
the picture v ariously revealing close-up 
views, of reduced rise, in fodtog^edged 
circles, cktan-ent circles and ovals, radl- 
ant-edgad fclrcte*, ovals, hearts, diamonds, 
panels, ana so forth—such portions of the 
picture are produced, instead of In the 
projecting as perhaps is generally sup¬ 
posed, fay a vary stxnpls method of “influ 
soring” the vision of the movie-camera 
eye. tog isu. 

The explanation of aU this, simply 
stated, to that the motion-picture camera, 
when such pict u res are being made, wears 
spectacles. Tbs lens, to other words, is 
equipped with or supplemented by vari¬ 
ous kinds of glasses, known technically 
as "screens," "fitters," and so forth. \* 

to the first place, the small square ok 
rectangle of glut, whether called screen, 
filter, trie nr what not, to placed directly 
to fottttt of the camera lefts, where It Is 
fcttft to position by a special, easily at- 
? Cached or detached, holder. The glass or 
'Afar heed for effecting night ecsnes is 
alfo used for producing artificial (Arndt- 


neaa. It to a rectangle ato>ut 1% by 2% Inches to rise, 
with tho upper httlf tinted yellow and tlie lower part 
clear glum, the colored 1 notion graduating to disappear¬ 
ance to tlio middle U In mode in rectangular form so 
that It may be raised or lowered before tlie lens (o the 
desired ixmltlon Tlie vellow portion to used to cover 
the sky, whloh In therefore made non-sensitive to the 
film I* or night kcwcm, a lowering of the filter not only 
/traduces a night sky but brings the graduated middle 
before the cumem lean In swli manner us to obscure 
the lens vision to night like reality, a “stopping-down” 
of the camera shutter helping to bring this Indistinct 
new lo tins desired condition 

The fog filter to ti glass about 1% Inches square It 
Is, naturally, not wholly transparent, with tlie result 
that the picture taken by the lens equipped with It 
shows a gray or foggy effect By shortening the ex- 
Itusure time, by means of the shutter opening, the foggi¬ 
ness can be rendered to any degree of density desired 
The same filter Is also frequently used for creating art 
title backgrounds, the ton kground scene so taken being 
lettered by printing the title matter over iL Thto 
equipment nio> further be employed, for either tho 
“still” camera or the movie camera, for making tlie 
HO-culled "soft focus” or silvery gray art effects in 
pictures. 

A so-culled diffusing screen, however, to generally 
preferred and used for making "soft focus” pictures. 
It to the same sir* a* the fog filter, but the glass slmu 
lates u screened transparency Instead of “cloudiness ” 
Tlie various vignette and “cutamt-center” effects ore 
produced with glasses of the same also which, ns may 


be readily Imagined, are ap¬ 
propriately provided with 
opaque towders and trans- 
I hi rent centers. 

There remains to he men¬ 
tioned one more somewhat 
Hlmllur glass, the monotone 
filter This filter to not In¬ 
tended for use us an auxil¬ 
iary of the camera, lens, hut 
to dc*tgned for the use of 
the tnmeni man or photog¬ 
rapher to reveal to him Just 
how u certain object will 
show up In the finished pic¬ 
ture When on 1 looks, for 
instance, at a tot of natural 
limdseu|ic u fiirnlslted room 
or any other scene or ohjw t 
through n camera's ground 
glam one naturally seen 
every color and color ahnde 
therein represented. The 
lens of the camera, however, 
reproduces only In lights uud shadows, or to black and 
white and vurvlng shades of gray Tlie monotone filter 
to used to Inform the photographer Just how the mil 
colors of 11 scene or ohjetf ure going to reproduce In 
black and white uud also further to enable him nc- 
uiruteh to Judge the value of light whether natural 
or artificial In otlu r words, hv holding It before hta 
eyes thto glass enables the photographer to sec the 
scetm or object exactly as It will appear in the finished 
photograph Thto so-called monotone filter, incidentally 
is sometimes remit red Into a plain rectangle or square, 
sometimes Into a monocle and occhhIoiiuIIj' Into ordl 
nary speUacle style it to used. It umv be added, not 
only fay the cumiru man, but also by the director In 
selecting furniture or other paraphernalia. Including 
the costumes of the actors, width to to be used to the 
motion picture “set ” 

The Organic Chemistry of Soils 

T HE study of some notably infertile gotta and of 
very productive soils of the mime type which had 
been held under what we call “better system* of farm 
Ing* revealed the presence of certain toxic orgunlc com 
pounds In the one which wefc not present to the other 
Tills has M to a study of the organic chemistry of tin* 
stills. Me succeodtnl In separating from anils some 85 
definite organic compounds, wane of which were bene¬ 
ficial to certain cro/w and some of which were toxic to 
certain crops and nontoxic to others. It was also found 
that soils unde r a certain condition of aeration would 
jkld certain organic products and under other condi- 
tlons of aeration other organic products. It was found 
that tlie compounds separated from the 
soil were of the some nuture as the com¬ 
pounds In the digestive system and In the 
blood of man and anlnml. and It was 
finally realised that the soil has a diges¬ 
tive system, as It were, and breaks down 
orgunlc materials such as the iiroteln*, 
carbohydrates, and fats much as they are 
broken down In the digestive system of 
unlmals. The mill has the same kind of 
bacterial, ennymatle and exldatlan proc¬ 
esses us ure common to Lhe animals. It 
to evident that soil through these diges¬ 
tive agent les will take care of (lie ex c reta 
of plants and the orgnnlr matter that ac¬ 
cumulates In the soil from various causes, 
reducing the organic matter to lower and 
lower forms of oxygenated bodies until 
they approach the hydrocarbon type of 
compounds tn our humus, wldch are stable. 
Innocuous and form the sewage disposal of 
' the soil 

In the animal under abnormal func¬ 
tional conditions the too great accumula¬ 
tion of products of metabolism causes a 
fatigue of the muscles or If the system 
can not eliminate them the death of tho 
animal Under abnormal conditions the 
soil becomes fatigued and the plant to un¬ 
able to function—Note from article by 
Dr Milton Whitney, V & Dept of Agri¬ 
culture. Bcimcc, Oct 14, 1921 



A realistic foe affect, staged en i day ef crystal clearness 
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Revising Street Inter¬ 
sections With the Aid 
of a Model 

O N account of tlu* views 
obtnlnuhlo from their 
slopes some of ‘‘bin 1* rands- 
oor hillside* an' extremely 
deslruhh hh residence site*. 

UnforflimiU 1>, however, lit 
tie thought was given to the 
topograph \ l>y the surveyors 
who first Inlet oat the clly 
One set of street* war run 
parallel to the meridian nnd 
another nt right angles 
thereto The fact that this 
grid Iron plan would later 
necessitate grades an steep 
its 55 per cent on some 
street* and thereby detract 
from the value of adjoining 
pro|x»rtjr apparently wan 
overlooked until many years 
later The model which aided the Ban 

To eliminate, at a mini Roosevelt Way. Many similar 
mum cost, aa many as pos¬ 
sible of these excessive 

grades has been (he policy of tho city authorities. No 
standard plan has been adopted, bat a separate study 
Is made of each case 

For the purpose of visualising these Improvements 
for the benefit of the engineers and the property own¬ 
ers, models are made aa shown In the accompanying 
view These not only help tlo* engineers In studying 
the problems which would be confronted In actual con¬ 
struction, but enable the property owners 
to see just how the work will look when 
completed, which hell* the city authori¬ 
ties In getting the consent or the property 
owners roncermnl with the improvement 
Our 1 Must rut I on shows the first stages In 
the constru< Hon of these models. Card 
la»tird Is used, lielng bent Into shape and 
marked with the names of the streets 
intersecting and the grades. If desired 
a flay model con later be built up on the 
inrdbourd base 

One of the cardboard models was used 
with signal suceesa In flic work of co¬ 
ordinating nt n common point of Inter¬ 
section the main thoroughfares south and 
west of Twin Peaks Jul|Nr*i Serra 
lloulevartl Bloat Boulevard West Portal 
Avemu, Portola 1'rive and st krumls 
Boulevanl A sntlsfwtory ileslgn was 
worked out for the meeting of these 
boulevards to prevent congestion of auto¬ 
mobile and street car fratlh and still 
give a scheme In harmony with tlie high- 
class residential districts developed und 
planned for tlie limnedlHte and the distant future 
The plan provided a circular space, suitably parked 
within which is the network of tracks and special 
truck work connecting tlw Twin Peak* tunnel line with 
the existing Slout Boulevard, the Junlporo Berra Boule¬ 
vard tracks, und a future rapid transit line down the 
peninsula Two piiri***** aside from esthetic, are served 
by this circle The railway crossings will be minimised 
and uutomoblle drivers will be compelled to slow down 
to make the sharp curve In 
absolute safety 

The Freight-Car Liner 

M UCH ha* Iwwi mM 
abont the loss due to 
loading of loose grain In bad 
box cars, and the railroads 
have In wane cues actually 
been obi Iged to enforce a 
regulation against such loud 
ing, requiring the grain to 
he In sacks. We have shown 
In the past several devices 
Intended to remedy this situ 
atlon and make loose box 
iars tight We now Illus¬ 
trate one whlrh has tin* spe¬ 
cific Indorsement of me of 
the western rallrmids, to the 
extent that owners are nl 
lowed to ship, at their own 
risk, loose grain In a ear 
equipped therewith the reg¬ 
ulation against such ship¬ 
ping being an pended to per- 



A* 

povrfntfmtff emterri* Md 
ntntoreed *onor*t«< te a 
•btawbat tmwwd dteeett 
la afterdad by some 
which have lately >MriK ««f- 
ritd but on thwufi demur at 
Fblkeattma, KhdhH by Mt 
A a NteMkk the hptou*b 
engineer. Among vartan* 
provemmta fwyett i the 
first ondeetalMi was « path¬ 
way of easy firadtent fifinl 
ninth needed access b o tw — a 
the Im* and the UPderrii ff 
Thrive In order to protect 
tho sandy and friable eoti 
between outcrop* of Scnttefe 
ragstone on the Una of the 
new path, artificial rocks at 
concrete have been con- 


Bm Fr.ndwo city eoffawm to mmMIu Dm tatmtethm «t lTth Stoat aM attracted. tin tmtnra and 
Dm phUmi aifatai fn« 8 u fraMtort ntnMir »W trUm, km Gloria* Mac mb tint It 
bMn idmlMty umM i. ,|nnt UnpeorfMa to to- 


mlt employment of this method of ecimomlctl shipment. 

This “cnr-Ilner," as the inventor aptly call* It, U 
just what the nan to and the picture indicate. The 
liner Is of army canvas, and covers the sides and bot¬ 
tom of the cur It is In a single piece, so that tbers Is 
no ncce**it> for sweeping out the last of the grain In 
unloading, It Is taken out with the liner and shaken 
down In the most unfavorable cases the liner has 



been Installed In three-quarter* of an boor, and un¬ 
loading In a mere matter of an hour, with another 
quarter hour added to take out the liner and pack It 
for return shipment The User on Its record appears 
to he a inouns of great saving to shippers and consignees 
nnd of relieving agents from much work and worry 
In the view below the liner is shown erected In a loft, 
from the outside It makes a perfect envelope for 
the cargo 



|g almost Impossible to fit- 
tingulsh b etwe e n the natural 
and artificial formation. The concrete work, cantinas* 
The Timm Bnpineerinp Supplement, Ur built Up from 
footings, 20 foot or more In depth at some pis res, and 
is monolithic throughout An Interesting fra turn occurs 
at a point where two lengths of the path run one oyer 
the other, the lower one being carried through a tunnel 
the walla and roof of which am strongly reinforced. 
Ample provlelm has been made for tit* growth of rock 
plants and vegetation, and It is expected 
that the appearance of the work will be¬ 
come even more pleasing than It Is at 
present This Improvement at Folkestone 
should serve the purpose of encouraging 
a use of concrete which •has bra applied 
In the United States far more extensively 
than in Kngland 

Drop a Nickel in the Slot, amt RMe 

R HCKNT iMM <rf the “Subway Son- 
and tho "Elevated Express," the 
news sheets which are posted in the trains 
of New York's rapid transit system as a 
means of bringing the company's problems 
and Its activities home to the titters, have 
Informed the people who make dally pil¬ 
grimages from Byekmnn Street to Park 
Place or Booth Ferry that them will he no 
more necessity for standing In Hne to buy 
tickets. The system heretofore has been 
for the pa ss en ger to buy a ticket at the 
atod read window and walk fire or six steps to the 
platform w trance, where be dropped the 
ticket In a chopping box and pawed 
through to wait for his train. Belling ticket* la rather 
alow business, especially when a good proportion of the 
buyers have to have change made for them, and during 
the rush hours many people miss a train Which they 
would have no trouble hi catching If they could pass 
through the gate without delay 
In the neW system, bring Installed as rapidly as pos¬ 
sible, an automatic slot machine stands at tbs gate, 
which Is a turnstile affair Instead of bring wide oprik 
aa to the past The dropping 
of a nickel releasee the tarn* 
stile for a quarter-turn* just 
anoodhtto let trie pamrogsr 
through. If the prospect**?* 
passenger hasn't a ntekst he 
must get change at the 
change booth In the mb? It 
Is bettered that for fie** 
people will have tb patron* 
la* (tan than before, sine* 
under the old sch e m a am 
if one bad a nteta* one ta| 
to stop to dyrtHmg* tt tor a 
ticket ItepeMWiridMW 
not cape to both* atari 
carrying a e*pp*r oCtidori* 
can pqrhflPi miMp tita 
srif more tori* of $*44- 
vtaWbtjr wftovtngtoter 
' mom tfrite* ***** ta-toto 

s? saw's 

"two Ikrteiriim ts ehmrv 


Arab can m ImM fa caafkta (aStccaaec lath* tmdkhm aftha «a»tf <&»••» la 
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More Comfort with Less Work 

A Survey of the Utut Devices Thst Tend Toward Placing Country Life on a Par with City life 


M O&(HH drUltfitt<«i has abrnrid all manner of 
dototorts otwk u* on the one hand, hot on the 
other it Jbaa robbed us of modi of that physical eo- 
davane* *$d sWugth and wren resistance to richness 
cnJoy *4 bf tontar feneration*. This softness, to fall 
bock on tha eottoqulsl, la moat matted to dty dwellers, 
who ert aecnatomod to exceptionally warm apartments, 
hot water on tap, no outdoor tasks and chorea, prac¬ 
tical!/ no physical attest, little or no walking. 80 
hahttQftad has the p t se ffl t-doy city dweller become to 
*U these utt nto yt e that ha falls to realise bis softness 
until W has sasayid tha rigors of co unt ry life. And 
it la at this point that ** begin oor present discussion. 

Varied* causes which _ 

need not be repeated fB SS S ES^t wy 

here have tamed the 

the ewmat of pawlt* *v!Hf 

tloa flo wed from tha ' 

cause of tha Industrial -I I' ; m " 

opportunities that went * '■j- 

heotofl for lack of help ■BgK iT' ' 0 : 

»ad because of the fas- ' V 

ctoation of metropolitan /{£ J * 0^ vr. 

Ufa But m the preset 

industrial de pr ess i on, SIwlAs < 0Jp?J 
coupled with the uneat- V‘ f 0 r:- <: 

irfactory rent situation, 0 

<t \ c rc ro wtiefl d writings 
Had otter memt^eondl- 

inal native of the conn- 
former hanpts, but also 

heretofore dyed-to-tbe- ' 

wool urban dwellora 
m ho have decided to ra- 

least tor tha moment 


upward through various large pipes. Then comes tlte 
steam plant in which steam la g en er a te d to a boiler 
and distributed through pipes to radiators placed at 
the desired points throughout the towns. Lastly, there 
Is the hot water system. In which a constant circulation 
of hot water Is maintained through a continuous end 
closed piping system connected with a boiler. 

A Qaestlen of Ow le t 

The hot air system has been largely superseded hy 
the steam and hot water s> stems In the more modern 
homes, because of its dust and dirt. No matter bow 
careful the operator may be to shaking down tha usual 


* ** ^ 2 . / 7 If. r 

*1.' - - ■*■ ■ - - 11 itaiMt 


•w- 


$r*r 

Ivcl 


feWLERTV 
CLCCTRl 
WATER HE> 


A Tarn fa tha ltd. fs®" .WSSj^^nW 

So ire hanre a attna- IgL^-V 

!£„!£ R& '^W* OOOTWLUSD’ 

j 5 ?"* 22 L-Sl w?* i oamp£r«- 

f £J?" d ^ ,lr ,n VTtAM on OTHER 

suburbs and even to L ‘ ^ x utaysie majjt* 
localities within a few PU * T$ 

hourk* ride of the cen- 
ten* of population. The ^ 

modem plumbing They ^ - 

want running water, If % 

piy^system, tW^rili im |^0' ^ 

want alactrle ILghta^oU 

peart, and it there to 
no electric light system 
wlthto randy reach, then 
they will taatall an too- 

toted dactrtc Itobt plant mff %'j 

They want hot water; 

fathers and mothers 

hroka the toe on top of SSSSTSSS - - -""r- 

the tonto of water to The «iee*r UIi dvwhis 

order to indulge to their la ear *maa «ea he mt, tor ear 
mottttog abtotksm are rim *ew w 

totaraMNT As raUcs of A tow of ti 

u past age, today we 

want hot wntor on tap tor washing, sharing and tha 
dishes, Ttay want plenty of heat; there was a time 
When tir wj to Oto Urw» totmided tor hasting purposes, tat 
i«day ttft%Maoe to lust an added decoration tor tha 
living room, gad serve* ta a display stand tor a collac- 
shelf and an awortawnt eg 
is on tha hakrth Today an 

■ irt and parte* of any country 
tosatona to being modem, 
m oountry dwetitog falls Into 
There to the hot-air method, 
tom the outside, to clnruUted 
ly its own impulse distributed 







nTimav heri flf tWa i»w*ae !■ taken up to the themoetetU aontrol tor the wrhJ ht mm knH tontine phmt. The ttormoeUt. ptowd 
la ear *m. «en to mt, for ear Mod teemeratort. end the Win* plnnt U totesutlanlir nwulntM ter ttot tampemtow The oUwr 
vtewe phew variew topee o€ taetonuaeoee eetomntle rw nro ir ead tote topee of to*wntor banter* 

A few of the electrical heating devices wMch make country Hfs well worth while 

washing, sharing and tha bot air Installation, the ashes generally get Into the hot toady natloo-wide-at least 
of heat; thaw was a time air ducts and are scattered to the torn of fine dust demand for coal. It bums 
Ed for hasting purposes, tot throughout the house Then the uspal bot air furnace mum of feeding se compan* 
tt added decoration for tha to larger than tha corresponding steam heat or hot great drawback about coal 1 
i display stand for a colie* water installation; censwjomtiy It involves more physl- under tlie firebox. The osho 

belf and tn assortment of cal effort than tha mere modem typaa Howev er, it hag hereto la one of the meanea 

i on tha hetrth Tbday w certain definite advantages, aside from Its low coat the small home, 
t and parte* of any country Moat Important of aU is the fact that tt am be readily On the average one can o 

Batons to being modern. started and regulated. Thus to tha late wiring and every two weoks. Formerly 

i country dwetitog falls Into early fall the bot air furnace can ba started and ope* provision whatsoever for tl 
Thereto the hot-air method, sted for a fprhours with a tow ptooaa of wood. Jest to and one was compelled to tab 
mb tha outside, Is drvettted taka the chill and dampness out of tha house. the firebox and either take 

H* owntomutoe distributed The steam type of heating plant to nothing if tt to not and there or pito them up it 


neat—at least as heating plants go It U relatively 
small, compact, and readily attended tow The bot water 
K If tmythlng, even better, and seems to be the favorite 
la the dwellings now being built 
It would he reckless, however, to state that the hot 
ulr type Is going out of style. Here and there one comes 
across experienced builder* and plumbers who Insist 
that It Is still tlie liest system Hy way of proof they 
lay great stress on the ease w itli which It can be started 
and controlled. Its fool proof properties, and the fact 
that It draws In fresh air from the outside and thus 
combines excellent ventllution with beat 
Of late there has appeared the pliwless type of hot 
^ air furnace The design 
~ | of this type Is such that 

, ' \ Instead of taking in 

K > l i fresh air from outdoors 

and sending the heated 
^ Jti air up through (lie pipes 

*4? a circulation of air to 

y ~r created within the house 

Itself. No pipes are used. 
Only one huge register 
v Is employed, through 

11,1 wlilch the heated air 

4 passes out and rises to 

> ' every part of the amall 

x house, while the cold, 

heavier air sinks and 
passes down through 
the register to he gear 
>% eil again and circu¬ 

lated through the bouse 
Hence It a III be noted 
that the same air Is 
tiHt-il over and over 
again Obviously, there 
must Ik* some economy 
In u schcmt of this kind 
since the air that la used 
over umi over again 
does not have an oppor- 
tunltv of getting very 
cold and t herefore to 
more rendllv heated to 
the denim! degree, In 
marked contradistinc¬ 
tion with I he usual hot 
air furnuce which takes 
In cold air from out 
doors Excellent re- 
Ktills are mild to be ob¬ 
tained in small homes, 
wlun u (Irculathm of 
air to readily effected 
However after all Is 
said and dune the ques¬ 
tion of heating plant to 
largely one of choice, 
and ulso of sjeclftc con 
dlttons. What proves 
excellent for one kind of 
house may prove inade¬ 
quate In another The 
human element, too, 
counts for a good deal. 

From Heavy Coal to 
Dusty Ashes 

No matter what heat- 
Ing svstein to employed, 

■ ■ ■■ ■ 11 c<wil to generally used. 

i 9 pknt. Ttw tiwrmote. pku*d Goal has many excellent 
for thst tmiipuiturt Tbo other jNilnls In Its fuvor It 
otpmtor bostor* Is readily obtained In 

worth wkilt almost all localities, for 

Us distribution to vlr 
tually nation-wide—at least where there to a genuine 
demand tor coal. It bums well and requires a mini¬ 
mum of feeding as compared with wood. But the one 
great drawback about coal is the ash which it leaves 
under tlte firebox. The ashes roust be disposed of, and 
hereto to one of the meanest tasks to he found about 
the small home. 

On the average one can count on a barrel of ashes 
every two weoks. Formerly the heating plant had no 
provision whatsoever tor the accumulation of ashes, 
and one was compelled to take the ashes out from under 
the firebox and either take them out of the way then 
and there or pile them up in a corner of the cellar or 
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•tor* them In a barrel or box The modem trend, 
however, it to provide an exceptionally large ash pit 
under or near the heating plant where ashes over a long 
period of time can be allowed to accumulate, and their 
removal cun In* done In mifflciently large quantity to 
warrant tlto effort 

Realising the work and dirt Involved In burning coal, 
there have heen not a few efforts of late to introduce 
fuel oil for home heating plants. Th* idea la by no 
meant new, true, but It hat taken years of study and 
experimentation to develop an oil-burning mechafalsni 
that would function with precision and would not clog 
Itself up with a surplus of curbon Judging from the 
ott-bumlng equipment* now being offered. It appear* a* 
though the problem hot at lust heen satisfactorily 
solved and that In time coal, with all Its dirt nnd ashes 
nnd hard work, must be banlahed from the American 
liomc 

Ordinarily fuel oil is the cleanest, nmst convenient 
and most satisfactory form of fuel for luxating, now 
that there Is available n simple pnutlciil and durable 
mnetdne which burns It without noise, odor or dirt. 
The market price of fuel oil up to tills time has re¬ 
mained around ft cents ptr gallon Itut even at 10 
cents per gallon, heating with fuel oil will be found a 
much more desirable proposition nnd no more costly 
than the old method of heating with coal 

For Instance, one of the smaller sized oil burning mn 
chlno*—capable of heating the u\erage ten room resi¬ 
dence—can be turned down so low that Its Are will 
consume not more thun rmi^hulf gallon of fuel oil per 
hour Please realise whnt this means on a mild win 
tor's day, when the lire Is lamed low, It would require 
only about 12 gallons of oil for 24 hours* heating At 
4 cents per gullon this would Is* less than 50 crate for 
fuel for heating the home one whole day nnd one whole 
nlffhjw 

On the oilier bund, when a large hut Are Is needed It 
can be bad instantly and as simply as turning on tlie 
electric lights. It take* only two or three minutes to 
light the Are when the holler is equipped with the oil- 
(turning machine, nnd the fire is hot ns aoon u* It Is 
lighted. Therefore, the lire cun be completely extin¬ 
guished without any of the previous dread of rebuilding 
same. 

mxplaoatlun of how simply one of these oil burning 
nj stems does the work Is interesting In conjunction with 
the accompanying photograph, which show* the oil- 
tainting equipment alone. 

The Ultimate Home Fuel 

Tlie oil Is drawn from the supply tHnk, which 1* 
placed under the cellar floor up through the strainer 
und through the pump, which is 1 «n ated at the center of 
the accninpam Ing view The nil Is then forced Into the 
pretwure chamber nnd Is kept under pressure by the 
pump Oil now passes upward through the revolving 
needle-valve seat which regulate* the quantity of oil 
to tie (turned From thl* point the oil flows downward 
to the bottom of tho revolving cup of the atomiser, 
where cenlrifugnl force throw* It through the tube of 
oil, which In held In place by centrifugal force The 
oil to be tmrned therefore bus time to be separated 
from the dirt, water nnd other substance* nnd all find 
their logical positions, according to their specific gravi¬ 
ties. Bo efficient Is this system of sorting out dirt, 
water and other foreign substance* from the fuel oil 
that a small slscd burner In a home ordinarily need not 
bs cleaned oftener Uum once In two weeks. 

But evat with the use of fuel oil the small home 
occupants Are not relieved of the tank 6f attending to 
th* regulation of the lire Here is where unother device 
comes Into use—tho thermo¬ 



( HI -burning machine Installed In a typical home beat¬ 
ing plant Not# th* simplicity of installation 

change* of temiwnifiirr in such a way ns to moke cer¬ 
tain elttlrhnl connections which in turn cause one or 
more electric motors to regulate the drafts and damper 
of the heating equipment The remarkable port of a 
thermostatic control is that the temperature can be set 
for any desired degree, and the thermostat Uw© auto¬ 
matic altv takes care of the heating system and holds 
it to tlrnt tcui|**rature 

The thermostatic control system shown In the accom¬ 
panying drawing makes use of a temporature-seOHltlve 
element, consisting of u double-diaphragm chamber con¬ 
taining a volatile liquid The front wall transmits Its 
mothm to a lever arm, which in turn operates a switch¬ 
ing met hanlnm opening Had closing an electric circuit 
The electric circuit In turn operates the various mem 
lier* of the heating plant as shown in another sketch. 

Hot Water without a Fir* 

As for hot water, many scheme* have been put forth 
of late Of course, in the past the usual source of 
Kupply for hot water ho* been the kitchen range, which 
1* provided with a water beater that operates without 
the expenditure of fuel other than that uaed tor heating 
nnd cooking In the rase of borne* equipped with gas, 
ingenious water heater* have been Introduced In which 
a pilot light burns steadily and serves to flash on the 
large burner, m n faucet in any part of th* house is 
turned on In thl* manner bot water Is virtually cat 
ta|i—it only take* a few minutes to obtuln it 

In home* without gHs, especially In summertime when 
a coal range ran not be operated, the bot water problem 
I* more serious. In tills case resort may be bad to the 


tftMtt&tsaf 

, * - frfiTV; 

•era**! atHtatttaertaterik Tfc* total 

ho*pv*r, Is dMrihbtfcr tympet otoctrie water tab mi it 
which reran* type* ore taw* to th* various ikstebto, 
Cm typ* t* f ap uh pd right m tti* faucet sftd 1* ta- 
rided with a switch fbf eontrMi the tat Water to 
tated th* moment It flows through this batter, ata 
ransuman only 000 watte, or no ten tta th* taut 
•tectrtc bran. Another typ* la connected to th* usual 
hot water and serve* to tat » nr BO gSUou* 

of water which to stored to th* bolter, ready tor xm 
This typ* of tater consumes to the neighborhood of 
1200 watte, and Is pr ovided with renewable tattog 
unite, Still a third typ* to the automatic reservoir 
faucet-boater, which tats a small quantity of water 
and main tains It at a given temperature, ready tor us* 
at any time. Tbs usual capacity of this water ba tte r 
to liv* galhms. 

All in all, country Ufa to net what If has bran. Th* 
time to fast coming when the country resident will enjoy 
the same comforts as th* city dweller, with h great 
many tu»re pleasures as writ 

Failirt* of Bren» and Iron BoD dapper* 

S OMH fail arcs of church-hell clappers Induced a mem¬ 
ber of a large German steel foundry to experiment 
on the behavior of steel rods under conditions similar 
to those to which a hell tongue would be exposed. Be 
observed that many of the specimens broke, although 
quite sound near the fracture, in a way tor which an 
adequate explanation bad not yet bees found. He 
suspended bis rods between two blocks of cast-iron 
which the rod would strike when deflected 45 degrees 
to the right or left The suspension was by means of 
it leather loop fastened In tho first series of teats 
round screw bolts fitted into the upper forked end of 
the rod. Meet of the rods were club-shaped, thicken in* 
toward the bottom The first rods broke across or near 
tbs bolt hole*, after 00 hours, corresponding to ISOjOOO 
double blows. When the bolts were replaced by cant¬ 
on lugs, the fracture occurred after longer service, 
220 hour*, and lower down, near the point where th* 
rod begun to thicken The material was superior mild 
steel, an exceptionally good nickel steel lasted longer, 
but broke, too, finally Two well known experts both 
suggested that It would be more advisable to reduce 
the cr os s section In the middle |*>rtioo of th* rod than 
to increase the section. Long fiat rods, not specially 
weighted at the bottom, were then tried. They lasted 
500 hours, but when a small Indentation, about 05 mm 
deep, was mad* nearly halfway down the rod, with th* 
aid of chisel, the rod broke across at that spot on 
further experimenting Then a kind of flat bar pendu¬ 
lum was used, oscillating with Its g reatest section at 
right angles to the direction of motion, this also lasted 
more than 500 hours, hut then developed a crack on 
the one side, halfway down One expert recommended 
this shape, <.*, a clapper with a long; relatively thin 
and yielding shaft One would think the folture would 
be due to resonance effects. The fractures did not Indi¬ 
cate any deformation tar flaw of the materials nor any 
want of homogeneity Hw tests are severe, of conn*. 

How tho Color o# tho Ground Affect* Float 
Growth 

S OUK curious experiments as to tlie effect of the 
color of the soil were recently described in th* 
branch journal La Traction Modern*. There experi¬ 
ments were made in a vineyard. The surface of th* 
Moll was lightly covered with reinforced concre te , a 
suitable space being left vacant around each vine stock 
One-third of this concreted surface was painted white, 
another third ochre red, And the remainder black, th* 
results were very remark- 


static regulator The most 
Important requisite and <me 
wblcb should never he over 
looked In the heating of itn\ 
building is the regulation of 
temperature. A system of 
taring may be ever so good, 
but If the regulation Is poor 
the comfort and health of 
the iKTUimnts suffer 
The erattitlal feature of 
nnv temperature regulating 
system to the thermostat tt 
self which must be sensitive 
enough to operate under 
very slight change* of tern 
pern hire, yet rugged enough 
to stand the service required 
There are various kinds of 
thermostats, but fundmaen 
< tally they all come down to 
’some mechanism which is 
effected by the slightest 



View ef Um oil-burning mddna, star ing the mater drive sittoMtiritto tantr proper nk Urn right 


able, since In those plot* 
which had been pointed red 
and block the vines were 
twice as vigorous os on the 
whit* plots. The reasuo tor 
(his is that the temperature 
of th* ground to considerably 
higher to tboee areas having 
either a red or a block color, 
and this increase of temper¬ 
ature has an Immediate ef¬ 
fect upon the growth et tip 
plants. Tbm studies (brow 
Hgbt on the superiority of 
the soil of certain territory* 
such a* th* black earth in 
Morocco. It ta been noted* 
too, that tbt earth to some 
of the test grapa-taflng kb 
cnllUag to tho South of 
Franc* to ritar reddish or 
Mack, and this no longer ap¬ 
pears as a mere tetat* 
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1 Th* flit wm *uU* ah fawp r—lew upon a ft be diamond whib It wlfl not tawt a gtnulnt on* L Tfct dwell* hw a «bm>to mam of cauilne * f*k« diamond to burnt, bj a pmccn that will not 
haem Dm ml gn, I Hydrofluoric Add wlH dbwdvt an Imftatlnfi but wlU have no *#ect upon true diamond. 4 The rod diamond will ahtne with tome brilliancy when lmmcrard In clear water 
the paete artkl* ii entlrdp dull under tbtao cattdHlona* ft, On a true diamond a drop of water will hold tta globular chape, much aa qnfekallver doea t on a fraudulent stnne it will npiwed " 

fl. A real diamond can be need aa one of a pair of I anew , and will Rive iharp fame j the paate atone wit) never do this 

Six simple tests that will separate the imitation diamond from the genuine stone 


To Pot a Diamond to the Test 

A VARIKTY of testa may be advisable for one who 
fa not an expert indite of dlnnKmd*, and even one 
who la, an imitation may leave temporarily ptisxled an 
that aoroe mechanical or phytdcal test la resorted to 
Tlie old teat of cutting a piece of glass with the Rtone 
under Investigation ta now reversed, though with an 
additional variation A file takes the place of gloss, 
and. the rasping edge of the little tool la brought against 
the sparkling surface of the gem under suspicion This 
Is an attack no Impostor can survive for a single in¬ 
stant No Impression of course, con he mnde on a 
genuine dtapand 

Another lest even more severe consists of the follow¬ 
ing procedure The stone Is covered with borax, heated 
and then dropped Into a receptacle containing cold 
water Glass or similar Imitations will be shattered, 
hut a diamond comes through the ordeal unharmed 
Cleopatra may have dissolved her pearls In vlnegnr 
so as to make a priceless drink, but the vinegar of thnl 
day must have been exceptionally hard on the lining 
of tlm stomach if it could perforpi so astounding a feat 
Rut today your diamond (If It lie spurious) can lie 
repdlly dissolved. Hydrofluoric arid will turn the trirk 
for yon. A genuine atone of course, Is Immune to 
this teat 

There are two teats with water that are equally 
Interesting In demonstrating whether or not you have 
been Imposed upon by some trickster when you decided 
that nothing but a diamond would complete your happl 
tiens. One of these Is simply to drop the stone In n 
glass of dear water The stone. It It Is a genuine dia¬ 
mond, will atlll continue to radiate some of Its bril¬ 
liancy, hut a “paste** will have practically lost ail of 
Its glow and luster 

The second water test consists in putting u drop of 
water upon the stone’s surface and moving It about 
with the point of a pin With a diamond the drop will 
remain globular and hold together after the manner, 
somewhat, of a particle of “quicksilver" But on glnw* 
the drop will spread* 

gome of these tests, it will be noted, are purely eliem 
leal ones. If directions are followed nature’s forces do 
the rest Others depend In a measure uiwn careful use 
of the Angers, hut a final test depends upon the eye 
solely* Take a sheet of white papor. and upon this 
make a round black point with a pencil Then bold 
the diamond a short distance away from thin iN>Int with 
ihe left hand, while with the right hold 
a glass and through this get the stone In 
focus with the pencil dot If the dot can 
be seen clearly the stone Is a diamond, 
but If there Is n fogginess about this pen 
ril point or if several pencil points appear, 
the stone Is sn Imitation 

Mwrical Strives and When They 
Com Fran 

T HA ttrtaft choir la often called a 
"■Meg quartet," \pit tWa la not 
mrtctly accurate, an we uow employ live 
untmmt* in thla dlrtriao ot the or- 
cMetrar, Ant Moils (soprano)! «m»d 
ttettj (uMaao acpmo); viola <aJtu or 
tMor); vtotoMcllo Itwaor or fewtMe). 
and centra Mtaa (twwo). The vWta A 
ea doe Vte dly the ■quag of the oreheetra" 
and-At A truth, the brtllUitprtma donna 
of the wooden at ring ed metnuwmta, 

VMAer for color,tor, or dramatic of* 

Acta, Tho Mote A an older laatninettt 
then the twta and in nwoh eotoemed. 
tin vRiauceno A a devriopme n t of tho 


old '*knse fiddle** and the stately doUWc-bass furnished 
a Ann foundation for tlie 11gliter sisters of ihe string 
choir 

Formerly strings were made of catgut, but In reality 



Stretching double bass strings 

tho modem strings an 1 made from Ihe intestines of 
slieep or from wire, and may be either plain or covered 
Out strings are used for other instruments which do 
not belong to the noble family wWch we have enumer- 



Hririftf Titttn **wg in « typfcft! ms s lcs i instrument i 


uted, kiiiIi us the banjo or harp where the fingers are 
used, or where a pick In used, as on the mandolin 
Mein! strings ure used for nil Instruments whhh are 
struck with hammers, mullein, etc rulIi as pianos, 
Either*, ej mbnlums, etc 

Kuril string In n violin Is of a different thickness, 
according to the tone and tension required The fourth 
string Is covered with fine wire, eltlmr a white metal 
or real silver, hence It Is often on lied the "silver siring 11 
\ IoIuh, violoncellos and doublMmsses Imvo each two 
covered strings, the object Iielng to Insure a sufficient 
grnvlt\ of tone without having too clumsy a material 
Tlie co\ered strings on the gultHr ure upon a basis of 
silk Instead of cutgut Tlie liest gut comes from Italy, 
which has t*en fuiuous for centuries for this product. 
Strings are carefully selected and graded os to slue so 
that they nhall U» unlfonii The larger strings for the 
bigger Instruments are stretched on frames for three 
or four days ns shown Tlie covered strings are fin 
lslicd on it special lathe whhh cittern them with floss 
silk or fine silver-plated copper wire, or even silver 
Tim Instruments of the "string choir uro all played 
with n U»w, with occasional plxzlcato, or plu« king of the 
strings, ns required by tho music A how la an Inst ru¬ 
in wit of wood and horselinlr employed to set the strings 
of the violin or other musical Instrument la vibration. 
As Its tmme Implies, It was originally curved. The 
violin bow 1 h usually about X) Inc lies long and the stick 
has a slight curve inward The violoncello how Is a 
little shorter The double-luiss how has a large arch 
and Is shorter The enrlv bows were so crude that 
they added little to the delh ac v of tone The earliest 
Improvement was mnde when n mefftj hand with leeth- 
llke edges was Introduced with the design of regulating 
the iNwlthm and tension of the lmlr nt or near the 
handle It wns reserved for Kruimtls Tourte (1747- 
183ft) to devise the plan of kee|ilng the hair flat by 
means of a < lasp and the sc rew hDc! button for slacken 
ing or lightening the hHlr at pleasure 
Tlie horsehair comes large l> from Russia and the 
upset conditions of the last few years haw had their 
effect on the product, mu< h to the disgust of the maul* 
dan South America a ns looked to for the supply 
when that from Russia was < tit off It Is, however only 
a question of time when tlie Russian ranches, where 
the horses are bred tpr the ptin*»w» will continue their 
supply with something like the old time quality Tire 
primary sorting of the hair takes place at the ranch 
from which It goes to tho hleucher, who 
bleaches the hnlr with sulfur It Js tin* 
hound up In hunks of 100 to lfio hairs, 
and the hanks are then ready for ex|*>rt 
One hunk Usually goes to n bow On 
arrival nt the Iww factory or the repair 
room of tlie large dialer the hulr Is 
combed out and fixed on the end with 
shellac as Illustrated All work of this 
kind In strictly hand work and a factory 
in lice ordinary sense of the word, with 
Its doxens of men, Is unknown to this 
queer trade two or throe workmen are 
usually nil that nre required. The work¬ 
men insert tlie hair in the top end of the 
stick with a wooden plug. The hair U 
then straightened out by means of a spe¬ 
cial nan!) and fuatened Into the frog at 
tho lower end of tho stick. A profes¬ 
sional violinist has to have his bow re¬ 
paired every two or three months, and the 
cost U usually one dollar, so nobody will 
every get rich on this, but If the virtuoso 
wishes to be reckless lie may buy a a CT 
string covered with gold wire 
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A New Caterpillar Development 

British Efforts to Save Power and Increase Speed by MOffia of a *tt*k Thai Wffl YfcM to Local Ofatfad* 


By F. Rawfhuon 


T 1IK “caterpillar vehicle," as the type of 
machine whhh lays It* own tracks has 
lieen christened, Iiuh nut made the com¬ 
mon lul headway which Its many theo¬ 
retical advantage** haw led cot howl «nU to 
pradht It Is true that for agricultural 
line and In undeveloped countries where 
transport facilities are non-existent, and 
also In some canes of locomotive crones 
for work on soft ground, the truck laying 
which? has had a fair degree of kuccww. 

Also during the war the succeoaful de- 
veloianent of the tank, both In the heavj 
armored types and In the lighter whippet 
vehicles, was certainly dependent nj**n 
the caterpillar track llut in the early 
funk "designs much trouble was mqierl- 
enced, and many full arcs, because the 
knowledge of caterplllur-truck design whh 
fragmentary and Incomplete These early 
tank designs were experimental, and from 
them much Important dntu wits evolved to serve as a 
foundation for Inter experimental work on jieace-tiuie 
designs. So the development of the tunk In Its various 
forms gave a greflt Imitetus to the design of track 
laying machines generally None the less, even the 
most urdent advocates of nttertdlhir nmchlnes on theo¬ 
retical considerations confessed themselves disappointed 
In practical results. I* or instumv, In competitive trials 
of agrlcnltural tractors In Knglmid the cnUrplIlur types 
evinced no o\or whelming superiority uw those types 
employing nrdlnun wlieols. 

With the oh Jet t of overcoming the Inherent difficulties 
of th4 dtslgn of <*tiN rplllur ncIiUIph u recently de\el 
oped tyiie of caterpillar tnuk Ims been experimented 
ujsm hy the British Minis! r\ of Transport Tills new 
ty|»e of \elilcle tackles the prohluu from n novel point 
of vtew, and some remarkiihh results have been <»b- 
talncd 

Tlie theoretical adxnntiigcs uf the cuierplllnr t\ im* of 
iiiuchlne He first ill its ulilllt\ to mm heavy weights 
without Imposing upon Hu ground an\ grout wilier 
fltial pnwurc In oilier words Hu weight Is (thro 
retleullj > spread o\er n x*r\ largi area, wllh u 
wheeled nlihle the support In more of (lie nature of 
a Unt support Tills Is the theon In pern lire It Is 
found that on soft ground the ordlnnrv wheel sinks In 
unltl n sutHcIcntb grant ami Is hurled When the 
niiperfUlnl pressure on the ground Is reduced to u 
degree which the ground will hour slnkage of the 
wheel ceases Hut the wheel idwnys 1ms opposed to 
It an Im lined plane us It attempts to climb out of Its 
rut, the inclination of lids plane depends upon the 
depth to which the wheel has sunk (whhh deiiends In 
turn upon the width of the wheel truth) and the slue 
of the wheel The remedy Is to widen the wlu-el track 
as fur iih practicable and In Inc reuse the slxe of the 
wheel The enti rplllar truck as usually built, la equh- 
alent to a very wide wheel with a very large diameter, 
the lower track performing the iwmc function a n a 
portion of the rtm or a wlict I jierlmim 100 feet or 
more In diameter For soft ground this theoretical 
advantage Is only rt alined part lull} Were the ground 
perfect!) plane nnd tree from local unevennesa, then 
practice would agree with theory Hut as no ground 
(at all events, no ground for wlikh caler 
pillar vehicles are necesaarj ) Is free from 
local obstacles, It frequently happens that 
it machine designed to dMrihutt Its 
weight evenly over a targe arau bus at a 
jHirthulur moment, as much ns half of Its 
total weight concentrated on a very wwill 
obtain Ic The result Is to crush the ob¬ 
stacle If It la soft, or to jar the wlwle 
mutldne If It happens to withstand the 
weight In neither case Is tlie theoretical 
ad Mintage or the caterpillar truck real 
txed For If Hie obstacle Is crushed energy 
Is Htworbed In crushing It, and the mass* 
ure of Inwiklency of the track system la 
found In the crushed smooth rut Jt leaven 
liehind If no crushing takes place, then 
the whole mechanism, with Us heuvy load, 

U subjected to n violent shock as It passe* 
over the obstacle 

The flrst essential, $4*. of an efflcHnt 
caterpillar track In that It shall yield 
locally to small obstacles, the second that 



An ordinary pas—tiger car converted to the caterpillar type 


such olmtacles shall not he called upon to withstand 
any greater superficial losd than the groirad under the 
rest of the track If we examine existing types of 
tracks us comnipn billy developed It will be found that 
local tlexlhlllty of (he track Is olther entirely absent, or 
else so small as to Im* negligible In practice We shall 
see Inter how this defect has been overcome In the 
latent experimentul vehicles. 

One result of the failure of the ordinary type of 
truck to yield to local obstacles Is that the multitu¬ 
dinous pins, Jinks and joints which compose the ordi¬ 
nary tniek hn\e all to be designed to take very great 
loads nnd sliocks Moremer, the multiplicity of these 



Fig 1 Essential feature# of ft* newest type of 
caterpillar suspension, dsvsUptd In Great Britain 

pins, links nnd joints Is In itself a serious drawback, 
both In first cost nnd In maintenance. They can never 
he efficiently lubricated, from the nature of the wort 
they hn\e to do and the ground they have to cover 
and at the best It Is found that thelf ihlef lubricant Is 
liquid uind rSmsequentlv their replacement costs loom 
wry large and this in conjunction with the heavy 
prime cost makes the use of such types of vehicle pro¬ 
hibitive for ordinary commercial operations. We arrive 
therefore nl the third eeswtlal of the Ideal track, that 
It should be simple with as few joints, pins or links 
aa possible, and that these should be amply lubricated. 
From the third desideratum we arrive at the fourth— 
efficiency The mechanical efficiency of the ordinary 



ontttptUnr track It kurifoteWr l»fs ft* 
MUUtpHdty of uulfcM 
and begriitgai teg foh fo with 
pamtivriy great weight, 
sary to provide a* engte 
stay large for the awful load, 
even with a powerful engine* high e pee de 
art impossible. The ideal track must 
ther efor e poeaeee high efficiency at food*’ 
orate speeds, and ibo be capable of 
adaptation to highspeed maohfrtes moving 
over rough ground. 

The last grant defect ef the ordinary 
caterpillar la the awfcwardn—e of the 
steering arrangements. A tfack oonrist¬ 
ing of a gnat number of baked compo¬ 
nents can not be deviated for stearin*. 
In all ordinary caterpMara staging is 
effected by a differential gear, one aid* 
or the other being partially locked by a 
brake. The track which runs foe foster 
pivots round tlie other track, and sideways skidding of 
the track results. If in order to make a sharp turn 
one track be completely locked, then foe whole ttsqhlne 
will pivot round the center of that track, add the length 
of the track must skid bodily sideways to turn. The 
Ideal track will enable the machine to turn In a reason¬ 
ably small circle without skidding or awtarardne—. 

No Ideal track has yet been constructed, wbe experts, 
however Impressed with the idea that unless some 
developments in the direction of Increased efficiency 
were forthcoming Hie caterpillar can have little or no 
common Ini future, have evolved a type of track which 
seems to promise a great step forward toward foe ideal 
Mg 1 shows the principle of tbe new suspension. It 
will he won that the wheels AA, which ran in contact 
with the flexible track XX, tire pivoted in pairs on tri¬ 
angular bogies B On each bogle are double pulleys C, 
over which a wire ropo IH> passe*. This wire rape 
also passe* under pulleys KK. attached to the eha^Aa. 
A second wire rape FF connects together the wliole 
of tbe bogles B, and the ends of this rope an secured 
to the vehicle, tho rear connection being through a 
strong Npring It will be seen that each unit, consisting 
of a bogle und two wheels, can float sideways on the 
rape, und nlso vertically When the trarif basses over 
an obstacle tbe bogle Immediately overffo obstacle lists 
against the tension of the rape, the nee —u y extra 
rope for the movement being provided hy the compen¬ 
sating spring at Its end As the entire weight of fog 
machine is suspended upon this rope In tension, it will 
be seen that the distribution of pressure is equal over 
the obstacle and over the rest of tbe track. It is 
further obvious that the use of a wire rope obviates 
tbe many pins and joints necessary in the usual track. 
the rape also withstands abrasion by grit much better 
As an Illustration of the increase in speed and overt 
all efficiency obtained by means of the new caterpillar, 
on experimental conversion of ope of the te°* type of 
machines may be died. This machine, which weighed 
80 tons, had with tbe original track a maximum spaed 
of ft miles per hour After foe necessary conversi o ns 
to tbe track, suspension and gears tbe speed was in¬ 
creased to 15 miles per hour on the level, and 85 
miles per hour on • slight down gyadUnt. 

Several experimental types of vehicle* 
have been fitted with the improved track. 
We illustrate an ordinary chassis con¬ 
verted to the caterpillar typa. The track, 
it will be obsertedt copsfste of a font 
rubber-covered belt numtag over large 
iritffors fount and tear, fokte befog the 
original wheels of ft* cir aUgfcfly moffi- 
M. Tbe way In which tt* taffifodstl 
foenmat* of foe suapenfoon adjust thjfo- 
brims to local tasted* is writ «tow*» 
nnd th* principle of the raupmsfijr in 
made mry dear. Tba frfctio&drifo* 
rubber belt teyery light, and nertntte tifo 
bttefomant of Wgh speeds. T*te u*o0ri 
Itaasbaaded tal* pta bota 
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an* tolto* nonfrtad freto a motor Hereto, 

WHfe abown. a amall fcoriaotttaUr- 

o^Mid t+bk tUa vaffiela can maintain 80 uitWa per 
hoar******* grand with ao diaeocnfort to the rider, 
It vt&J*4*fcad to the care both of the ear and the 
•eoototf Aat atrertag to provided for by the lateral play 
which the tafbto rope mxapm&m permits. The scooter 
to 4apagt of turning by defection of the trade, to a 
dreto ft the! to diameter. It ntuec ba understood that 
three models employing the flexible rubber truck are 
not ^ totgnod for commercial operation This type of 
track, attfeough admirably suited to e*i»eriroeotal work, 
Is by ho man* Ideal, and the type* shown must be 
regarded strictly ss experimental None the lees It 
wottkl aeera as If with the Hght prereure obtainable by 
the use of this track and the absence of skidding to 
steering, them tracks might he developed for use by 
commercial vehicles when comparatively high speeds 
over rough country are called for 

An application of the new system to a more conven¬ 
tional design Is shown. Here the track Is cuinpoeed 
of motal pistes Jointed for experimental purposes In 
four different ways. The lower front part of the near 
track to the illustration wilt be seen to be Jointed by 
flexible ropes b e t wee n the pistes, the upper and rear 
portion being connected by special link pins, which are 
protected and lubricated by leather sleeves Itoidfng 
grease sufficient for many hundred miles running The 
rear track is composed half of special ball tyjte Conner 
tloas, giving large bearing ureas, and half of ordinary 
chain connectors. No special provision hus been made 
to this machine tor steering by deflection of the track, 
but It can steer to a fairly wide circle by reason of the 
lateral play afforded by tbo rope suspension Tlie 
model Illustrated Is carrying n heavy toad of army 
bridge-pontoons, but the distributed load doe« not any¬ 
where exmd 2 pounds per square Inch. 

Tbe Illustrations show types which are admittedly 
experimental only. hut If these early experiments bour 
out tlwtr promise of closely approaching the Ideal they 
will revolutionise caterpillar design, which !k at present 
stagnant It Is admitted that In undeveloped or par 
tlally developed countries there are many transport 
difficulties which a cheap, nqiid find practical eater 
pillar vehicle would solve In innnj Instances land 
lylttg a few miles Inland Is inaccessible solely by reason 
of traniport difficulties. Such land Is not developed 
until a railway Is built, and a railway will not pay until 
tbe laud la developed. The ultimate fute of such land 
1 m that to tlie pust it hns never been developed. A 
fonu of tractor enabling sandy desert*, swamps and 
even steeply-banked rivers to be MUccesKfnUy negotiated 
at comparatively high speed will aid Immensely In tlie 
development of such territories. 

Constructional work to rough country Is always lip 
ported by the difficulty of access. Even whore power 
excavators have been used to clear tlie way for rail 
-ways, etc., In many instances the ground Iimh not prosed 
satisfactory for these. The caterpillar track lias cer 
tatoly been adapted for use by tbe constructional en 
gipaer, and excavators, cranes, etc, have been fitted 
Hut tbe high maintenance costa, the low over-all effi¬ 
ciency, and tbo low speed have all militated against 
their extensive use. Tbe recent davetopmeats described 
to this article seem to open up a new field to construc¬ 
tional engineering. 

It la not only over rough or difficult ground that ths 
new auapMston system promises to make good. The 
conditions of modern road transport call tor high speed 
cemhtoed with heavy loads. The cansequenco is that 
the roads are pounded Into transverse waves, and that 
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The caterpillar SeaoUr" 

vehicles are suhjec ted to severe si Kick* which shorten 
their life For it must lie remembered that not only 
does the vehicle pound the road but the road also 
pounds tlie vehicle' To a certain extent new um tI hkJh 
of road coaatructlun ou the one hand, and the Increas¬ 
ing uw of giant pneumatics on the other are helping 
to defeat the effects of shade on mtul and vehicle alike 
None the less If u suspension can l»e developed which 
gives an approximation of u truly ‘giant* 1 pneumatic 

of over 200 feet In diameter, with a high overall effi 

• 
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Oose-ap of the 3-ton artillery tractor 


ciencj, then we may eM>ect to see caterpillar tractors 
In use not onli for rough country und soft ground hut 
ut hlgli speeds on ordinary roads. The ctttertdllur Is 
as yet la Its lnfaur> 

Electric Burglary Alarms 

T QUHE were hardly known a few years bock, tmi 
today there are ii great man> of the most varied 
kinds to use Generally they are designed so as to 
sound the alarm as soon us a door or window Is moved 
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or receives a shock. Movements of the whole building 
such as are caused by tbe pausing of a !iea\y vehicle 
to tbe street must, of course, not set the alarm going. 
A suitable device should be constructed so os to sound 
the alarm also when It Is being swUciied off and when 
tbe wires are being bridged over or cut. In one 
burglary alarm a smnll ball Is caused to drop Into a 
bearing and complete tlie cirrult at the slightest move¬ 
ment or shook, sotting n lnowing alarm going Another 
device consists of a hollow and binged arm that Is put 
across tlie door to lx* guarded of a night nnd put hack 
during tlie day From the arm a small peg projects 
that may slightly touch tike door of, for Instance, a 
safe. In tlie hollow arm there are two balanced levers 
to which the shock or movement Is transmitted and 
these set the alunu going The apimrutus of another 
company In constructed ho iih to notify the police at 
once automatically over the telephone ns soon as a 
stranger enters the dosed house or flat Sometimes 
It Is not sufficient to guard Just u door There um) be 
danger of burglars entering through the celling or 
watts. For such cases a m-nilled listening plant Is 
Installed, which consists of a number of microphones 
that are fixed to various parts of the premises. 


Caterpillar Ordnance 

T ITK United States Army In working toward tlu ellm 
Inatlon of the horse and fts a consequence three new 
tv pcs of motor equipment lane recently appeared Hpm 
sored to the Ordnance TVisirtment These are a three- 
ton artillerv tractor of unuminl ntdllfy a tractor mount¬ 
ing n 75 millimeter gun, and an eight wheeled traitor 
earning a 155-mil 11 meter gun At the present time 
onlj tin TViiiIIIIiik tt r w lilt le Is watt rpnsif so that 
It cun ford streams, but later on It Is Intended that all 
mmltim* ntml! him* fids ablfln 


The three-ton artillery tractor was designed to take- 
tlu place of the six harm nrl!llt_r\ tcuni for hauling 
light nrtllhrv at speeds corn*s|H»niltng to the gallop of 
n hors* It bus an unusual spring MUMpcnslon nnd Ik 
jmrtiuiliirl} well min pud to ridi through sand. marah 
non rough countrv without slackening sliced 

Tlie i m |m r Wits arc mo spiting that Ihev will follow 
tlu contour of urn vc n ground In much the miiiip fashion 
that a snake dis** It Tlie lower side of the UK Is 
forced Into contact with the ground through the ngm< v 
of four rollers null pair of which mv connected b» one 
<*ttd of ii umtllever spring rhew springs are pivoted 
to the frame The Ir other ends arc linked to four 
rollers hearing against tbe upper wide of the belt Thl* 
csaiHU lie tlon causes tlu lower side of the U If to feillou 
the contour of tlu ground nnd nl the name time keep* 
ilie licit tuat regnrdlesN of Hu contour It Is Interesting- 
to cm 11 |>an fids with the rope NUK]icn*ton <lmrlhed 
dsive by Mi llowUnson for gaining tlu same end 
Tlie problem of building ii Kiitlsfnctorv self propelled 
gun mount seems to have been*prettj well solved by 
the tv|ie Illustrated vvhlrh was develupcd by Lite Ord- 
nuncc Department One of the most srilotis difficulties 
tins l*s*n that of keeping the weight down to n point 
where road brldgew would mrrv the load Another la 
the problem of wheel drive for roads and cree|»er drive 
for cross-ci >untr> Considering that the gun has n bore 
of somewhat more than five Inches It ts remarkable that 
the total weight of the vehicle Is only 22 tons, tbe gun 
Itself ft tuns 

* It In propelled by a 120-hursejiowcr six-cylinder en 
glne driving through a four speed gen met Wheels are- 
driven through Internui gears. When the truck Is re¬ 
moved tlie middle wheel* arc drawn up oat of the way- 
to a hand crank arrangement. 
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Ehiraluminum 

The Properties and Commercial Possibilities of This New Alloy 

By Wdham A Stout 


A M\TFHTU, onc-thlrd the weight of cold-rolled 
*♦«*! >im ulrli tlw* iMtme approximate strength 
<Imnu tortMIrM u metal which can be hent treated to 
higher ph\Hiutl properties. yet by a process which does 
not tiiki WTett for tin lionr after treatment a poesl- 
Wllh fnr mmli lighter and at the same time cheaper 
prothiiilnn in cerlutn lines of manufacture, here In a 
few word* wo hu\e a picture of the possibilities of the 
new ropppr-alumlmun alloy known as "duralumin ” 
Itavtring Its first impetus In tlie development of air¬ 
craft abroad, and particularly by the Zepfieltn firm, 
this inctnl has bom perfected In this country to a point 
far ahead of the Ocrman pruduet, while the work in 
connection with aircraft of both the sirshlp or lighter* 
than sir tjpr, and the ulrptant? or heavier than-eIr ma¬ 
chine, has developed processes and methods now appll 
cable to new lines of production 
Tits new utloy < un tie rolled Into Nlunls of forged bv 
Imnd press or power hammer It cun Iw cant, welded 
and soldered, white rivets of the same material used 
with It show new produtthm imwhI hi titles on Hccmmt of 
the pecultnrltj of the heat treat resultants. Connect¬ 
ing rods have been nmdo of it using the meiul itself 
for wearing surface without anti frhtlon metal These 
have operuted successfully In both motor cars and air 
iraft engines. Worm Knurs have been successfully 
used In heavy truck service against steel pinions Tim¬ 
ing gears of this metal show new possibilities of both 
wear and quietness, hnt the most use has been In struc¬ 
tural shapes f«r ultralight construethms. The metal 
costs about five times as mmli us cold rolled Steel, 
but one-third the quantity Is used for the same 
strength result, white tlu* material being nmch oustac 
to work than sleel In tnoat of Its forms 


of .055 thickness of metal in a IP-Inch column length 
weighs 7 Vt ounces and will support as n column 4 tons, 
plus. If inude of steel of high alloy. Its thickness 
would be, so far aa tensile requirements go, about 000, 
n too great fragility In he trustworthy In a structure 
on account of the hick of rigidity of such a thin walL 

Duralumin, as we see It* looks very like aluminum, 
except Unit It takes n high polish, and that when pot 
lshed the glinting red of the copper In the alloy can be 
detected The polish In ordlnury atmospheres Is per* 
nmnmt, the metal being non-corrosive to a high degree. 
In the tempered state It is almost Imjiervious to salt 
spray, though In tho annealed form salt water affects It 

The chief difference between this and previous alu¬ 
minum alloys is Us pntperty of huvlng Its physical 
characteristics materially changed by proper beat 
treatment Tills heat treatment In Itself acts differently 
than with other metals, leading to some peculiar pro¬ 
duction possibilities. 

like all new things, this melal with Its peculiar 
pro|ieriies hns certain assets and definite liabilities, 
hut even Its liabilities, In some cases, can he termed 
a profit, provided tho structures made of the metal are 
designed to fit the peculiar requirements of tlte alloy 

The most marked difference In the metAl Is that tho 
ihungo in phvsUnl properties following heat treatment 
h nut InNtuninncnus, but very gradually arises to a 
maximum after about four days, and during this period 
not only is the tensile strength Increased ns high as *W 
I »cr cent or more hut the elongntlon Increases from 600 
to 800 per cent More than this, the metal In Its heat- 
treated form can he reheated and softened for passing 
through mechanical pro cesses of not too violent a na 


than a copper-aluminum allay, tba copper running about 
4 per cent, and home magneehitt, but with alnc an the 
moat detrimental component For tbla reason, duralu¬ 
min la made only from the purest to per cent altmdntun, 
mo that the Impurities In each of the alloys from which 
the metal is formed will not build up a detrimental 
quantity. It Is the taablltty of tbs Germans to obtain 
pure aluminum which has hindered their duralumin 
alloy from equaling the figures obtained in evqry-day 
production from the American product 

In the early metal, considerable trouble Was had with 
corrosion and with sheets, seemingly without reason, 
granulated, and until the properties and difficulties 
were worked out structures built of the material were 
more or tan uncertain and required frequent Inspection. 
This Is aim true In very thin gages which are not very 
carefully heat treated, but with pieces of any real sec¬ 
tion corrosion la now on almost unheard-of thing 

The main trouble had with duralumin Is more or leas 
similar to the problem met in other alloys, that Is, the 
prewvee of Impurities in the Ingot, or air bubbles, 
small in their original forms, but which, when worked 
out and forged into thinner sections, developed into 
serious defects. 

Most of our material Is of 086 stock, so that a very 
small speck of dirt can make a serious flaw In the 
metal sheet and a very small air bubble con make a 
considerable pipe In the center of the sheet, almost 
Impossible to find except by microscopic examination, 
added to considerable good luck 

Most of theso flaws do not show up until after the 
rolling. In this case the greatest stress on the metal 
In putting It through the rolls Is at a hidden point, so 
that to Inspect these spars or chord mem- 


T v //£ mere word "duraluminum” u by no meant a new one All 
of u* recogmxe U at the name of one of the newer alloy* The very 
fact that there tt tuch a vast number of these, ho wever, u apt to 
close our eyes to the importance of any one of them We are very apt 
to let ourteket be ruled by the unprettlon that there tt a new alloy every 
day, and that there u not much that we can toy about any of them to 
make it stand out above the rest of them The real facts are. that tome 
few of the metalt put on the market wlthm the pati five yeast are of tuch 
character at to have made themtehes already of fundamental importance 
m modem technology Of these newcomers bv no meant the least rfom- 
mant tt duralummum , and we are very Well pleased to have ihu account 
of it from one of those mttrumental m tit development The text here 
given « adapted from an address by Mr, Stout before the American 
Society for Steel Treating — The Editor. 


oaves materially on labor, t<»o] cost and 
tool depredation, and on enough prodm*- 
tlon Items so that In many cases con 
structions can he made more cheaply of 
duralumin than of steel 

The work we have been following has 
been entirely along the line of minimum 
weight structures of fairly large rise ft»r 
aircraft work The saving of n pound In 
an airplane structure means the addition 
of a pound of fuel In flight or h pound of 
pay load, so that In aircraft more thun 
anywhere else minimum weight Is a vital 
Item Strength is, however, no less fund it 
mental, os an airplane In flight ut speed 
Ik subject to stresses far greater thun 
those Imposed on on automobile an the 
road or nnj form of present transport 
Imagine huvlng to build a motor truck 
of two ton cupaclt> that could run across 
a plowed Held ut 70 miles an hour without 
breaking up. This alone would be some engineering 
problem >et some modem planes of the bomb-carrying 
Dis* are designed to do, and do do this 

Strut lures an now being built of duralumin which 
fnr exceed former strength figures In wood and yet 
whhli are lighter than any previous wood-and-cloth 
alrphme ennstnu I Ions We lime at present in process 
machines callable of currying twentj passengers nt two 
miles u minute for lUe hours and fitted with flOO-horae- 
power engines, yet the whole machine weighs hut the 
same us a moderate^ heavy touring car The entire 
secret of the weight result Is, of course, not all In metal, 
hut It Is safe to stutc that the light weight figure could 
not Imre Iwen rent lied with our present knowledge with 
any other known material 

Many hare preferred steel In their experimental nlr- 
craft work on the hatUs that steel In tensile strength 
was stronger than duralumin oven weight for weight 


lure, and at the end of one hour come back to its orig¬ 
inal tempered characteristics. The fact that the ex¬ 
treme properties of the metal are not reached imme¬ 
diately, as in most metals. Is of great advantage com¬ 
mercially, os It will be * retained later 
Tbs hsat-treutnimt of the metal, or tempering, as It 
might be called, consists of heating the metal to 020-940 
degrees Fahrenheit for from 7 to 80 minutes, the time 
being governed hj the amount of metal In process. The 
material Is then quenched in boiling water It Is then 
removed from tlie quenching both and worked upon as 
soon us possible In from one to two hours* time enough 
hardening will have taken place so that It will he diffi¬ 
cult to work tiie metal Where the time Involved In 
making up the piece does not exceed one hour and 
where the bendings or hammerings are not too severe, 
this process Ik In every respect a thoroughly feasible 
production method 


tiers a dental mirror Is used with a high 
light, and the surface very carefully ex 
umtned. Frequently a hole as small os the 
point of a fine needle can be opened up 
Into a flaw five inches long—a sort of 
stratification of the metal resulting from 
original Ingot Impurities. 

At the beginning of oar work, spar re¬ 
jections, for this reason, ran as high as 
400 per cent of the accepted pieces. This 
was gradually reduced, and it seems pos¬ 
sible in the near future that our rejec¬ 
tions will be normal In all these sections 
there has been no attempt at drawing the 
metal, but merely bending It, as any at¬ 
tempt to draw the metal results In an «fe 
treme number of rejections through crariE 
ing It is peculiar that these cracks may 
not appear until a number of hours after 
the piece Is rnnde, so that after rolling 
four days Is allowed to elattee before parts 
can be lnopectod for cracks or flaws and before use. 

The great drawback of the material as we are using 
it at present Is the presence of Ingot flews, rolled out 
In the sheet, which lead to a very high rejection cost. 
When this Is cured, we can say, I believe, that the ex¬ 
perimental stage of duralumin Is over As soon as quan¬ 
tities of the material are demanded also rolls can be 
put In for greater widths of sheet than at present avail¬ 
able—-sixteen Inches being now the best obtainable— 
and tubing and other structural forms can be made 
a\ ailBble. 

I believe that this material, and developments from 
it In better alloys, will eventually be more universally 
used than steel for structural requirements. Its use In 
aeronautics la already definitely established, new as It 
U, and the all-metal plane already given preferen ce to 
the older types. I believe we will next see It in motor 
cars, at a saving ut over half the weight and In boats 


This 1m ho, hut the problem of strength In a Htrurtun* 
Is not ordinarily of tensile possibilities but of column 
or compressive strength 

Fur the Mime weight, duralumin lias about three 
times the thickness of even Its cold-rolled boiler plate 
counterpart, and five or six times the section of alloy 
steels of high tensile strength The rigidity of a sheet 
is dependent on Its thickness very largely, and while 
duraluminum 1 m a nmch more flexible material than 
steel In equal sections, yot with the greatly Increaeed 
sections used for equal strength o much greater rigidity 
la obtained than with steel 

For example, we have produced a rolled section, de¬ 
signed fbr a maximum column strength, and yet of such 
shape as to fit production requirements. Hits section 


This allows tw In our airplane work, for example, to 
heet-troat u coll of sheet metal In a bath of sodium 
and potassium nitrates, quenching In on adjacent tank 
of boiling wAter and uncoiling the sheet or stripy start 
It Immediately through the roUjS which form It Into the 
shape desired, baring our complete process over and 
the spar reedy for aging within 20 minutes from the 
beginning of the operation. 

It Is not my Intention to go into any of the technical 
details or metallurgical study of the scientific side of 
tide new alloy, but rather h> point out the numerous 
possibilities opened up by Its use and to describe and 
explain some of the reeulta and proc ca s ca now being 
obtained with duralumin, primarily In aircraft work, 
I "Will c«ly sute that the metal Itself Is nothing other 


and buses, street and railway cars, brtdgre and girders. 
For the time being, however, It is a material to wateh 
and sutdy, and to moke un of conservatively. I ap¬ 
pend a table of Its physical properties, 

Specific gravity.180 

Weight 108 lbs, pea ctu to. , 

Matting range, Otatigrads... 040to090 
Oomprettdve strength tem¬ 
pered ........ . .44QQfi 

Shear value tempere d *.*. fiOyOOO 
Tensile strength tampered^. 000 

Par cent c ta Mo ti o n tampered . 

Modulus elasticity , ...... 10,000000 

Goat expansion .00OOQ3G»p**C, 

Yield Pt. SHOT 
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Bucvle Bridge acroM t kt St Mary’s River, In the raised or epen position to allow passage of shipping 


Failure of St Mary’s Bascule Bridge 

How a Girder in the Counterweight Trues Gave Way and Stopped the Bridge Traffic 

By Augiul Kuhlmann 


R ECENTLY a member In the counterweight truss of 
the targe railroad bascule bridge across the St 
Mary’s River gave way and all traffic across the bridge 
was stopped. Th« break took place In the member BP 
tally a short distance from point 0 at D, os shown in 
the diagram below 

The ftdlur* came about In the following manner * At 
a change of shifts the bridge was open, and on starting 
to dose It the operator heard pieces of cement falling 
Stopping the closing operation, be went out to investi¬ 
gate and found a cme-halMnch crack In the concrete. 
The operator, after notifying his superior of the break, 
received orders to lower the bridge to let a train pass. 
Finding the crack opened up more the bridge was again 
opened. While again Inspecting the crack with tl» 
bridge completely open the steel members were heard 
to map and one after the other of the plates and angles 
making up the broken member gave way 
The girder Is made up of four 4-inch by 4-Inch by 
^ Inch angles riveted to two 2H-lnch by y% inch plates 
separated by %-tacto webb and lattice members, as 
shown in the Illustrations. The member OF, which is 
2ft feet long, has an area of 70 square lmhes and a 
calculated unit stress of 10,000 jwunds per square Imh 
under tension. 

In breaking; the member CF not only 
tallied apart but also moved out of lino, 
as shown In the Ulustruttons, point D 
being higher than O. In addition the 
counterweight G swung over so that It 
was binding on the column on the oppo¬ 
site side, corresponding to BN This 
caused the members on the opposite side 
corresponding to KK and UF to be bent 
out of line by at least four Inches st t)u» 
lower extremity, straining them cun Hid 
erahly It was feared that they also might 
break. In order to make repairs to the 
broken member It was necessary to get 
the member I1F In line again The plan 
derided upon was to lift the low edge of 
the counterweight, so that It would not 
bind against the column, and then lower 
the bridge, supporting the greater part of 
the Wright of the counterweight on jacks, 
an that the weight of the counterweight 
Itself would force the broken member Into 
line and 
Heavy 

placed * §» 1 hf* the 

wright; but It was found that Instead of 
lifting the counterweight to say extent 
it tot pushed It In toward the left. Jacks 
w«re t h ere to * also platoed a ga ins t the G 
face and at the corner, to prevent this 
heetaantal motion backward. The Jocks 
wnteftot powerful tough for the work 
to op erstt to vote halted until ten 100 - 


lon and fourteen AO-tan juckH wore secured With these 
the counterweight was righted 

Tim electric drive for operating the bridge, which 
applies power to the rack H through the pinion P, 
could not he used, ns tin* counterweight truss would be 
strained too mucb and at best the speed of lowering 
would have been too fust and jerky, and it was neces¬ 
sary to avoid strain as much as possible The bridge 
was lowered by exerting pressure with the jacks on 
the MN face of the counterweight, until the jacks began 
to tip slightly, and operating the pinion P by means of 
hand gearing, blocking the counterweight In position, 
getting a new hold with the jatks, and repeating the 
operation Kb the laridge was lowered the jacks fol¬ 
lowed up the counterweight and had to bo continuously 
moved up and out As a precautionary measure In case 
the pressure on the counterweight should overbalance 
the bridge and lot It tall two cables were fastened to 
the u|iper end of the leaf and led to winches. No ton 
slon was kept on the cable*, but it could be applied at 
any moment, Tills precaution was found to be unneces¬ 
sary 

The plate of member CF which wn* embedded in the 
concrete was found to have elongated considerably uml 
its length was cut down to an equal amount The out 


side plate was not elongated The outer plate broke in 
more or less straight line while the plate In the concrete 
had u rugged break 

A* wuh expected, when the bridge wits finally lowered 
the broken member came Into line and the gap was also 
(lowed, due to the compression on the member 

When the bridge Is closed the member CF I* under 
compression, when open It Is umh r tension The mux 
itnum tensile Htress wuh calculated to he 883,000 pounds 
and that on compression 1107,000 jjuunrts using a 18 
per cent impact stress when the bridge is dosed Tim 
member was designed for this maximum compressive 
stress. He vend years ago tlm memlier Kfl failed Just 
ubove O and this member whs reinforced but tlm 
n InforeeiiiHnt did not extend to the present break. 
Several other bascule bridges have fulled in tlm same 
place 

Trains were allowed to crass tlit bridge us soon us 
the broken leaf was lowered, but us nothing except the 
compression on the memlier Hk held it In place the 
It'iif could not 1m* raised except a slight mttoiinr to tdlour 
the other leaf to be raised 1H ojierullng onl* the other 
Unf unit using tugs to keep the Usds i leur of the broken 
memlier neither rail nor water trullk Is Interrupted. 

Thi brak<n member has been Joined temporarily b> 
rl vet lug angles >n rows the top of i be 
broken tingles also two publics wire pur 
on ettrii plate Two jtntriies were used In 
pluee of on« In order nol to tuke out nn\ 
■non. rivets ut one time than netessarv In 
order not In weaken the pluh nm more 
(ban was neecHwirj 

In ord?r to take as imirii strain us imw 
slble off the broken iiN'iaUr until jieriim 
nent repair* tire made during l be season 
when navigation Is rinsed <uhhs wer* 
placed umund the counterweight us shown 
in (lie illustrations < able* bu\e ulso Ih«» 
placed around I lie coimic rw eight <« the 
other leaf to prevent tin sunie u<x blent 
there 

IV nnanenf repairs will Ite imide to Imlli 
leaves I hi oxmt nuture of these repair* 
has not 1 mh4i derided on but prolntbly the 
whole broken member will U* replaced h\ 
a stranger one 

SfiecfmcttK of flic steel were taken for 
cxuinlnulion to determine If the material 
wan at fault Announcement has not l*xi> 
made of the results of ihls Investigation 
'Hie counterwright, width weighs 4J9D 
PUD pounds, is provided with doors. so 
that weights mu> be plured in its liollow 
eenter for adjustment In tlm summer¬ 
time the bridge rtwr dries out and to 
maintain (he balance extra rails are laid 
on the floor In the full as the floor grows 
heavier with moisture they are removed 












In order to take care of expansion and contraction of 
the leaf the whole leaf as well af the counterweight 
tmm la on roltcra end the leaf can be moved forward 
or backward by means of hydraulic pressure. 

The Oppta Dtauiter: Facta and Conjectural 
as to Its Came 
By Paul J. MaUmaxra, DJSc. 

O N Wednesday, Htiitwtihcr 21 at. *t 7 82 A. ML, two 
nmv&wlve detonttilcm* shook the entire district of 
l<udwtKHlm\iis and M*ranhdm, In lower Baden. The 
mhnsuI wim of terrific \tolence, virtually nixing to the 
wound not nl«mt tlte major portion of the Badlecbe 
Vnllln und .Hodn fubrlk rhentiml works at Oppeu, la 
whlth II occurml, hut dev- 
liattttliig the entire vtltiige ah 
well hortunntely the explo¬ 
sions ini urns! when the men 
uh it whole were not yet In 
Hie phint even so, the ftnul 
return* showed 426 killed 
loo mlKHine, nod no leas than 
HftJ wounded. 

To understand the olmim- 
stnncett leading up to the die* 
aider It Ih necessary to re¬ 
view shortly the work of the 
Oppau plant This is one of 
the big German centers of 
fixation of Htracwphcrh nl 
troffen Purl Off the war the 
ammnnln thus otdntned was 
employed for the production 
of nitiT to he einplojed In 
the manufacture of muni 

tUttn fin the conclusion of 
hoatllttlcH the plant wan re* 
stored to the purpose for 
which It bad been built In 
lOll-IH the manufacture of 
fertilisers. Prior to the war 
the question had arisen as 
to the form In which nitro¬ 
gen suits might beat be put 
on the market for this use 
The German farmer has he- 
come rather accustomed to 
the use of ammonium *ul 
bite, and It appeared n si in 
pie problem to the Hadlsche 
company to expkrt t tbel r 
Haber - Uoech process. I>> 
which the atmospheric nltnv 
(ten is converted Into sm 
mania gas, by passing this 
kus through sulfnrh acid 
and producing nimwenium 
sulfate In eompetirion with 
the ffns works and the h\ 
product coke-oven 
Unfortunately, hr the hu 
thor has shown l u The Re¬ 
covery of Hulfur from Blunt 
Furnace Stag,” Ncirsnyn 
AunirvH Monthly, Octo¬ 
ber, iffiJl), Germany lm 
ported annually prior to 
1914 some 1,250000 tons of 
Iron pyrites, sulfur blends 
and other raw materials 
used In the production of the 
universal ndtl Tills suppb 
w aa cut off h> tinglutul dur 
lug tiie war, and nfterwnnl 
such vlrtniiustnnres ns tin 
low value of the mark the 
high cost of IrnnsiKirtatlon 
and the vxorhllnnt prim of 
the commodity ns him h, made 
It out of the ipiestlnn to rv- 


SGfflNTme AMjmiCAK 

Hke that at Oppan to give a ttq rt fon to 1tefoe?tototto** 
Bat ammanlim mtrato peestetoe properties which 4a 
not permit its use without farther pwesutton* It can 
not be stored because n it ahportn 

water from the air until it dissolve* Into a Btoti form; 
and under certain conditions tikety to arise to its xm, 
It develops pronounced explosive qualities. 

During the war, wlien everything connected with sul¬ 
fur was no valuable, effort* vm made to s ub s ti tute 
the nitrate for the snlfnte to the fertiliser Industry tor 
eliminating these objectionable qualities. These efforts 
took the direction of chenricofly wadtfylng the nitrate 
with the object of retaining It* fertittring value while 
dlMideudng Its objectionable qualities. Tims a potae* 






- -L JL —-f- C A ^ --.I.S.Jj,.- 

a*uwu w^xne^wfo ig f*n*i wSwtonvnnnMFji 
wkqss tliis MliioiMpWtiiam swwta4incttatil wjbpfcffoa 

became Ataiu Mgrtge lufoidfSaW^ wo* 

mrrin fated ggntsgt fbn qiuatigMMf ton f 
Tfcae* sttq* Weak estgfnady 
dredge** W the togdtog wd 
tent* tto duripg tbs DNStb 
s to ring and lemovok the salt, moped up to heights to 
to end evsa to fori, developed great gie mm 
tower portage to fob mass were compacted W rid* 
pMssuve into * bard, stony pm wMeh turn* tMdftor 
•r without affect At forstiTw*« seppoeed that ride could 
be bandied by sending workmen in tq breek U up with 
pick and shovel; but it was quickly learned that the 
mass wo* not solid, and that 
the nrilwi caused tor the 
empty to*ee* were a s o ur ce 
of injury to the laborers. 

To meet this -situation the 
management decided to Mast 
the material loose. Power¬ 
ful explosives wars not re¬ 
quired, since the cohesion of 
the salt wo* not pronounced. 
It was decided that the 
safety explosive of tit* coal 
mines, which blasts the out! 
without Igniting any to the 
fire damp in tbe surrounding 
atmosphere, could be used 
with complete pr op riety To 
make the explosion moat ef¬ 
fective It appear* that gueu 
matlcaity-driven steel tool* 
were used for tbe drilling to 
the hole* la which It was to 
be placed. Both drilling and 
detonating were under the 


stcs; 

s nsr* 1 ** —“* 


turn to the Uu|H>rtiDff of the pyrites 1V» avoid the ocm 
sequent Uvm> 1fl< mi*? in the prW of snlfurli arid tin* 
IlmllttrlH phint hnH dcvcioiiod nn alternative process for 
the pn>i lm tlon of ammonium sulfate which doe* not 
require tin* mid at all but makes use Instead of the 
caUlmu Hnirim or gvimiim whlth U present In Ger¬ 
many In InexhnuKtlble nurmtltlea. fly a simple clieinical 
proceHN th cmIi luin In dlopluocd by the munionlH, and 
the deHln>d prorlmt obtained 

Another ntimte fiH-tilleer of etiubUsbed reputation 
In Himnonlitm nitrate Just ns the sulfate Is obtained 
h\ jMiMdng nrumnnln gan through sulfuric add, so this 
In mu do by fMiNKlng the ffiiN through nitric add. It la, 
Nlieuklng strl<tK from the chemical viewpoint, a more 
ndMintngeoua foodMhiff for plum llfo than the sulfate 
or rh lor I tie of HiumonlH und It Is necessary for a plant 


rfUiu ammonium nitrate waa obtained which served very 
well, excqpt for the fa« t that tJfce potaMtnu itself Is oa 
active fort If tier, und one which tbe farmer might well 
object to paying for when lie did not need It A c*ldum- 
ummonlum nitrate did notf give satisfaction In use 
Finally, with the coming of more nearly normal times, 
It Iwitnie poaidhte to use tytfete* once more u for- 
tlUaer, und the problem of tb* qtilUathm of atnmouiom 
nitrate was met b.\ the comtowititMi of the nitrate and 
the sulfate Into u nltro-amtetidum Sulfate. 

All fertilisers must he mg&ufoetured throughout the 
jeer for obvious reason* of foddtiriAi scooomtcst but 
the former has a firmly rooted habit of buying them 
m&fcr daring the few week* when he is about to nee 
tbau. This means that the foctety most store vast 
quantities of tbe material The Oppaa pleat met this 


obtainable, aa Is evidenced 
by the fact that Some 1*000 
of these blasts were made 
without the slightest iwisftgp 
The management of the com¬ 
pany. In fact, still take* Ute 
attitude that the canoe to 
the explosion that ultimately 
occurred to a mystery The 
author ventures the follow¬ 
ing suggest Ion, based on bis 
own experience with explo¬ 
sives extending over many 
years. 

It is admitted that am¬ 
monium nitrate possmms 
under certain conditions ex- 
Ptarive properties. It does 
not necessarily follow thatf 
an admixture of tbe sulfote 
with the nitrate In tbe pres¬ 
ence of water will ettstinet* 
this tendency All that U 
necessary la to create the 
conditions required, and we 
shall bars explosion These 
conditions are* best, pres¬ 
sure, gas—and then a spark 

The presence of pressure 
In a mass to more or tom 
continuous material to fort 
high is obvious. That the 
substances with which we 
have to do will, under such 
pressure, produce a certain 
amount to gas is equally cer¬ 
tain The continued gw nc 
etUm to this gas, and its 
continued crniftncmwit, will 
produce heat All that to 
now necessary is the spark. 


If we do not have a spark, we may very w«H snbjset 
th* mass of nttro-mnmanluni sulfote to 1&00D riotont 
upheavals without any unfortunate consequence*. But 
this doe* not In the least assure ua that, wtth a shgfctty 
different set to conditions, the foam win not explode. 

To create the spark nec essa r y to cbefcge foe dtotttte 
from one to eafoty to one to disaster U Is at least ton- 
cetvable th*f tbeeetety expMwf went Wrong touted., 
something vrtokb HE to not supposed to da Jjpantetepe* j 
( vszibttwtou to to* banted end combrepsed ghees ifoeti 
the tntrodqctUii to oxygen through * drt Ui&* I* eh- 
toher posstbtitiy, tMr tchltkm ty « caytlijnr nw^t- 
»»«*• watoH,og Mr fluty r e ap ed to* MtrqTj 

hate }g stiff mwfoeer The kpest probata taw*** W 
my rated, ho w ew, |« foto g‘ fofoSapt #** w*g prSl 1 
duced by tbe ffrita efrikfog the fonetety taf . ^ 
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Learning While Earning 

The Or ptrint ha, Operttion, end Results of an Automobile Factory Trade School 


T ina to tb« *tory ot * 
trad* «cbop) which waa 


1 tr*A* Sch o ol which wm 
organlstd at th# Ford 
Worte Detroit; for Cm par- 
pose <ff string the boy# in 
that butt tattoo an oppor¬ 
tunity to obotfnto tbalr edu¬ 
cation, aad at the mud* time 
to toon a trade that would 
give them more than an or¬ 
dinary knowledge whoa they 
came to meet the problem* 
of life In the great outride 
world The school, which 
wee opened in 1916, to regu¬ 
larly incorporated under the 
Michigan laws. Commencing 
with six boy* and one to 
Htroutor, it had developed by 

the year 1919 into an Institution having 18 instructor*, 
over 960 boys and a long waiting Ilri 

When a boy 1* enrolled he Is awarded a scholarship 
»mounting to ever $400 annually For convenience, 
this to reduced to an hourly rate and to paid twice 
each month. A boy thus becomes at once self-supports 
tog whUe attending the school, and thin ecboUrshtp 
In Increased from time to time, depending upon the 
pr o g r es s and effort of the boy, until the maximum of 

$000 per year to reached A* _ 

the scholarships are awarded 
on the yearly basis, the boys 
tire paid for all holidays and 
vacations, including the sum¬ 
mer vacation. 

la order to develop a habit 
of thrift, one dollar to added 
to each envelope every pay¬ 
day Title dollar must be 
deposited In i savings bank 
trad kept there. Bach month 
the bank hooka are collected 
for inspection, and so lone 
ms the balance shows that 
the fall amount has been 
saved, the thrift fund to con 
Minted Many of the boys, 
encouraged hr this Incentive 
to save, have added materi¬ 
ally to the fund from their 
scholarship payments. 

A hoard of dve director* 
directs the policy of the 
school, there to a depart¬ 
ment which undertakes the perammel work, enrolls the 
hoys, to vestige to* all applications for admtorion, keeps 
In touch with their home life, and gives them such 
advice as they may seek or a* may be useful to them 
to many affairs of their dally life Occasionally It 
liapcnns that suitable hemes are found for those lads 
who may be thrown entirely on their own resource*. 

As soon as a boy to admitted ho Is given a thorough 
physical and <fantal examination. When It to necessary 
hto teeth are repaired and he 
receives the proper medical 
attention. Be to then as¬ 
signed to a daas according 
to the work which be baa 
completed to the public 
school The boys are di¬ 
vided Into three groups, one 
of which to to the darn room 
and two to the shop, Kvery 
week tb$ groups ere shifted, 
the hoy who baa spent a 
week to the din room en¬ 
ters the shop for two weeks, 
and one of the shop hoys 
enters the dags for academic 
work It should be under¬ 
stood that; from the moment 
the tar «*ter* the school he 
la engaged to useful work 
AMmm It to tw* that 
to*s are graduated accord- 
tog. to bofof fcktttty. 

fflrtSRSfflS 

sE'tsavsrt 


*1 v 'WW? " 


Boys In school-shop, working on special machines 

each operation until he has mastered the process. 
y Expert mechanics, sell*led for their teaching ability, 
train and guide the boys and the remits havo been mi 
successful that when they have completed the course 
the young men are capable of taking their places us 
Journeymen in tmy tool room Those of the students 
who develop qualities of leadership are given proper 
tiunate responsibilities In both the shop and the clam 
•roocn. The work to so successful and the results are so 



Class la BMchaakal draughting 

practical that the graduate* of the school are In de¬ 
mand In the various tool rooms of the Ford Motor 
Company 

V xim class of work covered to equal to that of the public 
school, eighth grade, except that the work to hawed on 
shop and tool-making problems. In the curriculum em 
phajtto to placed on umthemiticA and mechanUal draw 
lag. The factory of the company to used as a labora¬ 
tory, and groups of boys arc frequently taken to various 
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fhawte ef the Fid ferte c y trade scheol 


part* of the plant for ob¬ 
servation and Instruction 
Machines and details of op¬ 
eration arc studied In detail 
It to u noteworthy fact tbut 
work completed In the trade 
school compares very favor 
ably with the work done In 
(he regular tool rooms, belli 
with rcsi»ert to quality and 
i he t lino con mimed, motv- 
mi r comparatively little 
mult r lit I to spoiled by the 
mutton la # 

Atomic Structure 

I N the August number of 
the new JtoJbm Inferno 
tioHiil ffrricir o/ Krb not Dr 
K. P Ix»w1h of the University of Callfornta gives the 
following statement of the picture of atomic structure 
due to the work of Lorentx, Zeeman, Rutherford anti 
Kohr “There to a central nuchniw which umy be a 
hydrogen or a heltmn atom or a combination of these 
with binding electrons, and with an excess number of 
posllhe charges equal to the atomic number hh deflnetl 
In Rutherford and Moseley Around tills nucleus cir 
cnlate one or more electrons In circular or elliptic 
orbits, which have radii we\ 
era! thousand times greater 
Ilian the diameter of the nu 
clous. These electrons con 
trol chemlcul valency and 
emit or absorb ordinary light 
waves ah they pass from an 
outer to an Inner orbit or 
conversely Very near th© 
nut leus and prat Really form 
Ing n tmrt of It are the orbits 
of the electrons whose dis¬ 
turbance gives rise to X rays. 
It requires great energy 
such as llmt due to cathode 
ruys with great velocities or 
other X rays, to displace 
these electrons. As shown by 
the work of Rutherford, the 
nuclei of the heavy radio 
active elements disintegrate 
S)H>ntuneously enduing at 
phtt particles (helium at¬ 
oms) beta rays (similar to 
cutlasto rays) and gamma 
rays, which are very short X ruya. Rutherford has 
raeently also shown that the energy of un alplm pur 
tide from one of tho disintegration products of radium 
to Hiitftotont to disintegrate I he atoms of oxygen or nit¬ 
rogen with which It collides, showing that they, too 
are built up of smaller pariu, one of these parts being 
certnlnh hydrogen, and another probably helium It to 
highly probable tlml all the heavier nuclei an* composed 
of hydrogen and helium units. 

“With Increasing knowl 
odgt of atomic and spectnv- 
scoplc phenomenu tlie liohr 
hypothesis seems to present 
a more and more snttofat 
tory picture of atomic struc¬ 
ture \el then* are unrtcrh 
Ing this hypothesis uasump- 
tlons for which we have no 
explanation It to as yet Itn 
poHrildo to explain Hie exist 
ence of a finite number of 
possible orbit m In silt h n Him 
pie atom as hydrogen unless 
we assume as do some phys- 
h tots, tliut Coulomb's luw 
cease* to apply at atomic 
distances, and to replaced by 
a law of force fierhsllrnlh 
wirylng tn sign with the dis¬ 
tance On the oilier bund 
Rutherford's study of th« 
scattering of alpha parth les 
In passing through matter 
seems to prove that Cou 
tomb's law does hold good iti 
distance* toss than the radii 
of the atomic orbits.** 
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The Human Atmosphere 

The Visibility of the Human "Aura’* Demonstrated to dm Layman 

By Albert A. Hopkins 


O UH onrth, ii h It nmkea Itn diurnal revolution, carries 
with It a thin skin of nlr which starts becoming 
rarlttod \On*n gi» up a few tlimnuind feet, nt about 
ho’iou miltH hIm>\( tho ground the air stops growing 
colder, nt 20 miles uImjvc the earth la tho Ulfl*r limit of 
twilight, and at fit) mllea Iwglni* u region where the 
alnioHphi iv poumIkU Uilofly of hydrogen Few of us 
reulliut that we are uirrjlng anmml with 11 * a some¬ 
what Hlmlltir atmosphere In width ew»ry i>er»ai la 
enveloped by n haae Intlalble unrttr ordlnarj elrcum- 
alanceft, hut which can be sew by s(>ccIhI nrlcntlflc 
mean* Tills mist, the prototype of the nimbus or halo 
shown In old pictures, has for n long lime Mm mnnlfent 
to certain persons pmww*lng a api*clulh gifted sight, 
who. In eonHpquenct luno nsnlted the title “clalrvny 
ants.” It Is not with these pi r*o ns nr their Illegitimate 
prnctlos that we have to rtuil It Is a wtontlflc phe- 
nomcAiA with ^rhh Ii we are comvmed and which bu 
I teen carefully tested by real scimtlstH of unblemished 
reputation 

The writer has recently been enabled, through the 
courtesy of Mr .1 n Allison of KnglewoocU N J, to 
make an independent Investigation of this curious dob* 
Ject. The unquestionable evidence of Walter J Kllner, 
electrical expert of Ht. Thomas’ Hospital, London, as 
given In his bonk entitled “The Human Atmosphere,*' 


sons require only s hHlf minute, hut the writer found 
that In his case « minute cad a half eras ne c ess a ry 
The eye having been charged, ms It were, or ut leak 
educated, nil Is now ready for the test. An ordinary 
closet lined with black textlle-Uk* velvet Is satisfactory, 
the black of the closet Itself being what Is known as 
“UlieMvul's black, H according to the classic experiment 
Jn which an imp was cut out of a small blaik box, and 
the hole appeared much darker then the surrounding 
l»ox light must shine on the subject sufficiently to 
illuminate It fairly well, and subdued daylight or aril 
tictnl light may be used 

The hands answer very well for experimental pur¬ 
poses, although the entire body is, of course, more 
spectacular The human object, or put lent (for this 
new contribution to wirnre Is valuable from a medical 
point of view), stands at least a foot In front of the 
background to present shadows or marks on it from 
producing on optical Murium We are now ready for 
tho demonstration. 

The observer will, us a rule, be almost Immediately 
able to detect streaks proceeding from the fingers of 
the one hand to the fingers of the other, and s hast 
In the Interval between the two hands. Directly be 
has perceived the Imse and streaks, he will probably 
be able to see u similar, but not quite as plain, mist 


opaque, but when examined carefully wtH be found to 
be finely striated, looking as If Jbruriwd out with a 
earners hair brush At places which vary from roinutf r 
to minute, the Uneatloa can be more easily distinguished 
than at others. The striated portion has bean named 
the i**cr flora, and the wide amorphous port, hot seen 
when using the carmine screen, the ester euro. At 
times, but by no means always, a close scrutiny will 
detect an apparently void apace between the body and 
the Inner aura. This area Is cm fled tbs ettario dosWe. 

It Is Imperative that rite hands nnd the anus should 
be viewed exactly as if looking at a picture, there must 
be no straining of the eyes. The more accurately the 
observer can focus his eyes upon the pinna In which 
the hands are held, the more easily and plainly will be 
be able to discern the aura. Straining the eyes Is not 
merely a hindrance, but frequently will entirely prevent 
the perception of the line 

Directly the observer feels that be will be able to see 
the aura fairly ettrily he may proceed to examine It 
round a large portion of, or better still, the whole body* 
For the first trial it Is preferable that the subject 
Should be In good health and If possible robust because 
the aura always loses In distinctness during Illness. It 
is also useful to remember that the aura varies in dear* 
ness from day to day even In rude health. 



Schooling the «r* with Um light AHsr Th* phwKxnawi I* oh—m d briar* s dark mta* The ftua eat co ntaining tbs Ays “dtarsala” 

Investigating the human aura with the aid of a rare dye 


should at once set aside any Ml* f that this Is s by 
product of occultism or chnrlntnnlKni Professor Kllner 
Hays, "Although nt present It la Impossible to soy ex¬ 
actly of what tho fiura consists, yet 1 fool positive that 
we sre dealing with an ulfra \ Intel phenomenon Home 
women huw the power of 1 twinging the color* of their 
auras by voluntary effort (no niau or hoy has as yet 
bean found to p osse ss this facnlti) and these lines un¬ 
questionably do not belong to tin* ordinary visible solar 
spectrum, no we most lw encountering u Hocond and 
higher Hperinim buying rimrier wa\e lengths. The 
phyriml nuru exhibits another Interesting property 
lttaHtmuh ns It cun be Influenced l>> external forces 
such us eleotrlrit\ and chemical action Nnturally a 
considerable mwitinr of time and thought has been de¬ 
voted In trying to discover how dlcyanin affects the 
visual orguua, but the explanation remains Incomplete" 
Photography may in time assist the experimenter, but 
tlie results arc dot satlsfactorv as yet Tho aura must 
bo viewed through a color setwn made of an alcoholic 
solution of dlc> nnln, a rare coni tar dye, and In 
praetlce two ci Us Arc used containing tho light filter 
Tlte modus opernndl Is very simple The ohaerver 
Iwdds the cell containing the liquid solution of the dye 
before his eyes while a focusing cloth or other medium 
cuts out ihe extraneous light This treatment meats 
to acclimate the eye for viewing the aura. Borne per- 


ft round the arm Jf hared Now and then there fs so mo 
slight difficulty at the first trial, which can be generally 
overcome if the other hand is held at right angles, and 
a sltort distance from the arm, (See diagram 2) By 
this means the aunt will be intensified, and when the 
hand Is removed the observer will be able to aeo It 
round the hure unit Needless to my, as the eyes be¬ 
come accustomed to the subdued light the illumination 
u ill ^periodically require alteration. 

A large percentage of person* after garing through 
the dark dlc>anln screen at the light are able to per¬ 
ceive the aura os described above, but a small minority 
find It impossible to delect It without Ihe aid of the 
pale (iU)onln screen It stands to reason that vim 
(his screen Is used the light will have to be increased 
a trifle 

After the aura around the and and hand has bam 
satisfactorily Inspected the observer may with advan¬ 
tage Inspect It through the deep carmine screen For 
ihfs purpose it win be necessary to raise the blinds a 
abort distance, until the aim and hand can be seen 
through the screen to the same degree as before He 
wlH now And that the larger portion of the aura has 
umlshed, while the part that remains metreteg the limb 
ettwdy, being usually from one apd a half to throe end 
a half inches In breadth At a cursory glance the tex¬ 
ture of this portion of the aura win appear more 


While the subject Is undressing end getting Into posi¬ 
tion for examination the observer, unless he has pre¬ 
viously done so, should look through the dark dlcyanin 
screen at the light for a few seconds. The Ught must 
now be regulated by drawing down the Winds, when It 
will be noticed that the amount needed Is much less If 
the whole body Is being inspected than when the hands 
alone are looked at. Rtandlng with his back to the win¬ 
dow, and opposite to the subject (using a pale dlcyanin 
screen If necessary), the observer might to distinguish 
immediately, or certainly after a few seconds, a faint 
mist enveloping the body This varies even In health, 
according to age, sex, and Individual peculiarities. 

The first thing to observe Is the texture, whether fine 
or ctarse, as no two persuhs have Identical auras. Note 
the color, which Is generally some shade of btue mixed 
with a greater or less amount of gray A great help In 
determining the color is to get the person to place the 
hands upon the hips, ahd fit the v satoe time to extend 
the elbows, when In the apace betweat the tnmk and 
the arms the sure emnnaring from the body will he 
reinforced by that proceeding from the arms. 

"Beck are the nude* faefs connec ted with the human 
-rant” *M«h P a— ■» Kltowr to toriUag* —ertto* 
n* fal» Imk «pm (too th, «Aj*t to ipwt totoU, 
taliatiritS tto a«n <4 —IB* tfc* it —. tht> 

((MMn m ton* tto) 
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Auto and Plane in One 

F ROM Kronor oomtw tlie accompany ing 
jrtmtograpli of tin* Intent novelty In 
aerial equipment The Pm n pier Mplan* 
pictured has < loverly iidJitHfotl wings Chat 
cun lie folded buck against (lie tall Hcctluti 
and out of the wnj This done, a second 
|ttllr of rubber Mred wheels Is dropped 
into pi tire, the motor starts, und we have 
un Httnutlve wtitmuobHi* Land traction 
of thin sort h) means of an air propeller 
Is not new- Indeed we get It In every 
plane until the Hived is reached which 
curries Urn machine dear of the ground, 
while strictly land machines of the sort 
have been put forward before This is 
the nearest approach that wa have yet 
seen, however, to an actual combination 
of plane and automobile 


The Vacuum-Bottle Milk-Car 

W HEN we go on a ptentr, wo take 
cooling liquids along In the vacuum 
bottle, we would not think of packing 
them with us In Ice Yet when we come 
to the more serious business of transport 
Ing millions of gatkm* of milk to the city, 
we have retained the older and more eum 
hnma method just as though the vacuum 
bottle had never been Invented 
A Rochester, N Y, manufacturer of 
glRAK-llned steel wnre Is now oiTerlng a 
piece of equipment which we raav well Join 
him tn t Immeterlxtng a* a '*vm umn hottle 
car H Our plcturo shown the outside, with 
a phantom view of what It endow* Ex 
temally It Is plainly Just a milk cur In 
tcrnully It Is in very truth a vacuum 
bottle—Just that und nothing more. 

One s first impmsdon would lie that the 
Brat cost of sach an outfit would be at 
least formidable and perhaps even pro¬ 
hibitive Tint just for the sake of urgu 
ment, let us compare 100 ItO-guIlon cans, 
of height four time* their diameter, with 
a single cnntulner of the same onpmlty 
and (he same proportions. We may be 
surprised on completing the calculation, 
to learn that the group of smaller con 
tulners will have n mirfnee area inclrnt 
Ing tups, 4 0 times that of the single large 
container We do not have nn\ statement 
of the uipndry of this tank <ur, but some 
snob nunjiarlson us the one died would 
hold. Moreover, a track width Is u min¬ 
iature of (he ear la used ut the loading 
end. and If necessary ut the unloading 
end, so that the milk goes from the cow 
to the distributing station with run or at 
moat three breakage* of hulk 
Bo we see that with the consistent use 
of these tank cars the cost of milk cans 
would l»e wholly avoided. T1 m» reduction 
in handling costa I* alone such that one 
creamery mis able to dispense with seven 
<mt of Ihe eight men fomwrly thus em- 
ployed The cost of rimming Is cul by a 
lurger dhlmir thnn the one representing 
the ratio between the areas to he cleaned, 
since the rise and the character of the 
Inner surface of the tank car makes clean 
lug far simpler than in tlw rase of the 
familiar can—Indeed, it would he Httle 
exaggeration to give this comparison by 
saying that these factor* make real clean 
ing possible where it haa not been ihmhIIiIp 
A nottur interesting Item Is In the waste 
through clinging of milk to the Inner sur 
face of the can With the old style cans* 
150 gallons of the fluid are thus lust oat 
of every flooo gallons transported with 
the single large tank of the car this lorn 
Is cut to five gallon* In GOOO 
It is pointed out that every dairy which 
lias or ran get direct access to tlte rail¬ 
road trmks and which get* Its milk from 
coostaut sources of supply can use these 
tank rani to advantage, tt will be under¬ 
stood ihat, aa Is the rase with so many 
otlsr ivpes of six* Ini cars for perishable 
foodstuffs, the *hlp|»er rather than the 
railroad Is expected lo own the cars, to 
took after their maintenance, and to oper* 
nte them when fltey are not actually on 
the rails tn a train 



According to the manner In which the whig* tad the extra wheels an 
this machine la an airplane or an an tamebU e at the driver’s pUemm 



Phantom view of the milk car wheae interior consist* of a single g ta—d ined 
steel vaesnm teak 




0 TOIW % tee W»lw ***** 

ante mjfcHMnioe tar the Mr 
Trriwport Oorpn to prepare spectflceqon* 
for the eottd three peed on arm? motor 
truck* Um rsssU* of tkia work ware m 
satisfactory that similar fledMbm 
were prepared far ppeurostte Wtm feftd 
ttmer tubes. Althoogb pt ww d origtaelly 
for the military service* these specifica¬ 
tion* became standard with a numb e r pt 
other government d e ba r t uwft t*, and the 
demand for copies of than haa befR rirtft- 
dent to warrant the teas leg ct Ofeoular 
U5 of"the Bureau of Standards m the 
subject This utay he purriweed from the 
Superintendent of PocnmeatStGovenundai 
Printing Office, Washington, D. CU at 
per copy. 

As the preliminary work is co nnectio n 
with three speciflcattose waa carried cut 
with the greatest Jxttrihte ears, and as the 
Bureau received the eooperatjon of pmc- 
rioaily all tboae interested la the subject, 
they may be tabs* aa the beet aU-aramd 
specification* existing at p resent on which 
to base the purehaee of rabbet liras. Tlw 
kind* of test* for tires of various aorta 
are described In detail as well as the quan¬ 
tity sad quality of the materials which 
they should contain. The etwrlflcatfaD* 
tor inner tubes are treated tn the same 
thorough manner and the best methods of 
testing them are described. 

The Palrerhdng Plow 

T HEttH l« no fwtittty tn ft aon-balMd 
clod, says the investor of the com¬ 
bined pk>w and pulveriser Illustrated on 
this page, and he has accordingly designed 
hi* Implement with the view that It nhall 
leave no clods to bake. The old method of 
harrowing and reharrowing the ground 1* 
Intended to he done away With by this 
tool With its use the earth aa thrown 
up by the plow-share la caught by the pul¬ 
verising device and made a* line aa meal 
all tn the single operation. The earth thus 
made and left moist and mellow U better 
adapted to quick germtauduo of the need 
than If prepared after the older and 
slower meflmd, according to A. P Merrill 
of Natch***, Mlxs^ the Inventor 


The Coraerlem Rdck-Cttm har 

T HE use of Jaw crasher* of Increas¬ 
ingly large rise ha* led to the design 
of these machines with sectional frames; 
fur the single-piece frame is unwieldy in 
large model*, end tu lack of rigidity, par¬ 
ticularly at the corners, under the great 
crushing strain* developed in rock-crush¬ 
ing has boeo a source of trouble. T^at the 
construction of the frames In four piece* 
has not met the latter difficulty Is obvious 
when we find the technical press abound¬ 
ing with accounts of c le ver methods of 
effecting emergency repairs tn broken Jaw- 
crusher frame*. The difficulty la one of 
faulty design, and should bs corrected hr 
the designer rather than by tee user 
The comer weakness of the ftw-pfeee 
frame bos a Kara mainly from the fact 
that, with the ride frames grooved and 
the cud frames mortised Into thrill bolt* 
have been used to bold tease Jn erih riu 
together The comer is the weak tedtr 
and in a newfy designed cra te *r It has 
been in targe m e as ur e eftmlnatofti The - 
extremities pt tbe rids and end frames 
sre made circular (a section, ten 
frames fitting Into the rids frames end ten 
whole betas Jteted by a hmrt steel rik 
This remits to the (Turidng steeta^brilff 
balanced throughout tfri ride frames, in¬ 
stead of bring laodtod ta Jjtie fonUrs. 
Ttwrrara no soraess «r M |nd an?, 
ritgkt fimtf of tee ted firamter wttte 
fo rmerly rotated * erfek Jta tee rid* 
frame* m an imwdritateftteq^ trig 
new ns rite** ri w tek on un ride 
fraaujL rincu tee pte riwi tee fraterin 
rit tootemsnt nsce ss stT te trifrra tee rife 
nation literal teu p m riritag 
tkn to tee rids ffiSu - 
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This socket gives fos user s Blunt* 
to leave, «ftw wUch it turns off the 
light 


Hit Ddaytd-Actfon Lamp-Switch 

A LIGHT that stays Ut after you turn 
It out is one of electricity’s most 
recent developments. The advantages of 
such * light will tie readily apparent to 
anyone who, In the sudden darkness, has 
stumbled over a chair en route to bed, 
or kleked over the waste basket on the 
way out of a dark office 
The lamp stays on for one minute 
after the chain Is pulled. That brief 
illumination, however, gives ample op- 
twrtunlty to leave the cellar, to get Into 
bed, to lock the garage or to close the 
office, to fact to do any number of 
things that the darkness makes hasard* 

DUB. 

All this Is made possible by an In¬ 
genious though simple and rugged ther¬ 
mostatic switch mechanism The ther¬ 
mostat employed does not Itself act as a 
slowly moving contact to break the cir¬ 
cuit, but performs foe function of a 
spring latch, which, whan cool, permits 
the leaf contacts to map apart 
Heating of the thetmostatlc latch is 
HCGompUsbed by a small resistance unit 
which U thrown Into circuit hy pqlltog 
the soc k et chain, as If to turn out the 
light The poattftmeas of the switch 



action Is such that It can plainly be 
heard across on ordinary room at the 
time the light actually Is extinguished, 
60 seconds later —Bit Fred 0 Jopp, 

Aluminum Economies 

A N Investigation of wrap losses In 
aluiulnum-aUoy foundry practice 
showed that the annual louse* In the 
United States amount to $14200,0000 und 
that universal adoption of methods rec¬ 
ommended by the llurean of Mine* 
would probably result In a tuning of 
about $600,000 per annum, Melting kwses 
In this Industry, which are largely pre¬ 
ventable, aggregate about $6,000,000 
yearly 

Something New About Inna- 
Tabes 

T HE Inner tube has hIwmjs been car 
rial heretofore In a flat case made 
eapeUnlly for It Now, they any on 
long tours these tubes rub again*! one 
unotber and this exercise is not good for 
them This new metal box carries the 
Inner tube slightly Inflated, preventing 
friction when touring, A glance at It 
will determine whether It In In condition 
to use, for If there to no Inflation some¬ 
thing has gone wrong 

A Lode to Carry with Yon 

T il 18 lock can be need on any window 
by simply adjusting the strew n* 
shown It requires no tad, any «*»ln 
carried in the pocket will do the ad 
Justing. 

When it Is In plnce on a window the 
harder’%he window Is forced from thi 
bottom the tighter the lock Is forced 
against Uie upi** w*h, To release, the 
locking lever is pulled hack It Is espe¬ 



cially desirable for bedroom windows 
on the ground floor, as It allows them 
to be open from top and bottom, yet 
locked 


It SUeeff the Soup 

H OUSKKKKPEB8 will be Interested 
to this invention, which has for its 
special feature the saving of soap for 
laundry purpose* 

In most washing machtosa and the 
common hotter, soap must be cut into 
small particles. Hil^ machine will shave 
a bar and In doing so will fet more euap 
• s than fey tha old hand method. It is not 
’necessary to hall soap for washing, as 
many people fa It to claimed the boil 
big foo tfOjto foe value of Its cleansing 
power. 

Tha^ake of soap to inserted, end the 
benfatamtod. A golds foods foe soap 
to ttfc'tttttor as each sharing 1$ cut 
Jf. IT. jrtHfong* 4 


The Lock Hut Fite Every Door 

T HE fitting of a lock to a door has 
always been somewhat of e fussy Job. 
Wo Illustrate herewith s lock fitted with 
wliat the makers e*U an expansion cyl¬ 
inder, which automatically meet* the 
difficulty by adjusting Itself Instantane¬ 
ously to a door of any thickness. In¬ 
stead of actually fixing the lock to the 
iloor the set screws of the new lock 
merely screw down upon two steel claws 
located on the Inside of the plate and 
facing It They tire screwed down tight, 
with the effect of Jamming these class 
Into the lnn£r surface of the hole to Urn 
door Provided the hole 1 h of approxi¬ 
mately the right diameter, tt makes not 
the slightest difference how thick or 
how thin the door Itself mu) happen to 
I ml The thickness of the door plays no 
liart at all, the claws gripping the Inner 
tyllndrical surface of the hole In n lat 
oral direction If the hole Is lopsided, 



This case keeps inner tabes in better 
condition, and indicates whether they 
are usable 


oven, tills can Ue adjusto<l by loosening 
«»ne of the set screws and tightening the 
other Another Inconvenient* tlmt I* 
oltmlnnled by this Imk 1* tlmt of fitting 
the sot fa rows Into the corivsiwinding 
threaded openings in the (yllnd* r --not 
tin easy task when working in wml 
darkness. 

Making Palimpsests Give Up 
Their Secrets 

B y a curious trick of fate it sectim 
that In alUMMit ever* caw where h 
imlimpsest Is dealt with, the old effaced 
manuscript is of for greuter Interest 
than tho new one Wli> It should al¬ 
ways bate been the cane iluii a Virgil 
or a Cicero ortginul should have been 
cleaned off In order to get pai»er for a 
personal document of absolutely no slg 
nlflcance, Instead of the reverse, Is u 
tnyateo to prnlwbllitleH, but none the 
less accords with the facts. Palimpsests 
nre photographed In the ordinary way, 
with the use of color filters with ultra 
violet light, and now a third way nf 
going about the business with the aid of 
fluorescence Is being developed to Ger¬ 
many Illuminated by ultra violet radl 
utiuns of 634 nil!limit rons from the 
quarts-ntercury lump, the parchment 
fluoresces, but toe erased writing re¬ 
mains dark. This fluorescent photograph 
often brings out details not disclosed l» 
other methods, and bus much Improved 
the technique of examining old manu 
scripts. 

The PlpeleM Heater 

A HBATEQ embodying a pipeless sys¬ 
tem with a series of inner ituuu 
Item for redrculathm of beat whereby 
coal is saved and thorough and uniform 
heat to gtvwx, has Just been placed on 
the^piarkfo, The only pipe connected 
with this new beater is the smoke pipe 



Within the heuler there Is the usual Art* 
pot Through the medium of only «me 
n*gl*ter to which the heiiti r extend* 
e\er> room in the house cun lie heated 
thoroughly und uniformly The register 
1 h connected directly with ti double rhuin 
Ur of the hooter 'Hie Inner diuiiihcr 
curries up the heated air whhh I* auto 
uintlcull) distributed throughout the <hi 
tin* house Tlic outer chamber carries 
the cold air down to the heiiltr from 
ev<r\ room In the horn* Tlic heuter 
utilizes the prlndpk of rot lit illation 
Ah the hot ulr rim* from the heater 
through the Inner ilrmlnr purl of the 
register iih shown In the nmunpunj lng 
HlUHtnilUm the nsiler ulr Ih forced down 
through the out* r part of th« register 
ti» the heuti r Tin colder air from 
iver> imrt of the house 1* attracted 
down through tin register to the heal 
lng HurfnevK of the hinder where tt 1* 
heated and then rises and 1* diffused 
throughout nil the rooms of the wtodi 
Iioiihh Ah tin mirier nlr 1* drawn ont 
of the room* the wami Hlr Ik Kiilmtltuted 
and this plows* continues until the tern 
{h rattirt Is pm< llrully equalised through 
the entire house fliere Is a slight dlf 
f* rencc lielween the temperature at the 
(idling and ul the floor of eiuh room 
which Is sufficient to keep the »lr In con 
wtont hut gemtle circulation to nil parts 


fc 4 r -f > 



Ths hsatsr that works without pipes 
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The handy tlrt-baildtag farm* shown at 
and at the right 


of the bonne Hie recirculation feature 
of thin lieater permit* the Having of fuel 
and the proper degree of heat at all 
time* in all room*. The heater la also 
adapted for moron, hull*, garages, 
churches and school *.—Hp i If Kotbe. 

A Job for Fauctt-Power 

F OR tlMMe wuNhlnK machine* that do 
not empty or nil themselves, this 
little motor has been designed It will 
nil or drain n washing machine or the 
ordinary hiundr> tub where water must 
bo carried The device come* complete 
with attachment* and It* Inventor claim* 
for U that a at ream of water the width 
of u uiulch will do the necessary work 
It take* three minute**' operation of the 
pump to either All or drain a tub of 
water of the ordinary slms. The water* 
faucet motor recently put out b> a 
Krvmh Inventor wins of course pit I full} 
Inndefiuute to do all the work that wux 
dalmed for it, but the prcttenl device 
Nhould •iiKlly lie able to Hot up the pre 
Utnlmtry flow necessary to start tbo 
siphon mtlon thut will speedily empty 
I he tuK 

A Sanitary Catch-All for the 
Kitchen 

T HIH new annlfurv kitchen catch-all 
la an accessory to good housekeeping 
that will keep tlie kit* hen and the table 
refuse out of sight until It eventually 
dud* Itself in the Incinerator or other 
mean* of disposal A newsimper folded 
three way* makes a lining for this ref 
use holder When ready for emptying, 
the content* are already wrapped for 
burning or for the refuse can. The cover 
tits tightly, keeping all odor within and 
all tiles without On every ground of 
cleanliness, convenience and appearance, 
111* superior to the familiar open bucket 
or wire sink bosket 



the left with *U se ct ions folded over, 
with all closed 

The One-man Tire-Building Form 

T HR job that usually takes three or 
four men to remove giunt-slwU truck 
tires frum a building form cun be readily 
handled by one man with this sectional 
form. This building form, developed by 
a New Jersey manufacturer is made In 
sections built mi three radiating arms. 
One of these anna Is a rmk which may 
be moved by a plnhm In the center of 
the device When extended the section* 
lit together to make a form over which 
the rubber and fabric are placed. AH 
the sections are folded over for remoring 


dtepoQKtlon, The advantage Is 
more pronounced, we should think, than 
in the case of the rasor, for one can 
sharpen a rasor binds acceptably, If dtee 
la put to It, but we have never yet seen 
a scissors properly sharpened by an 
amateur 

A Duk Bom That Ffto In the 
Coot Pocket 

A DECIDED improvement baa been 
scored In daylight developing by 
the Introduction of a new process for 
which Mr El Bweetland of Haslstim, 
Pa, is mpcjcudhte' Not ogly does this 
process eliminate the necessity of the 
usual dark room with all Its parapher¬ 
nalia and mess, but It ha* a number of 
distinct advantages over the usual day¬ 
light methods of developing roll film, 
among them being compactness, extreme 
portability, neatness, efficiency, and eaae 
of handling 

The bast* of this new method la a long 
rubber bag, which is shown folded In 
the accompanying photograph of the on 
tire daylight developing kit This Idt 
and the new method of daylight develop¬ 
ing have been invented by Mr Sweet 
land. The rubber bag, when unfolded, 
measure*! about four feet in length, or 
sufficiently long to take a fall roll of 
film of poMt-card site. The first step is 
to pull out (he cohering paper of the roll 
Him until the end of the film proper 



Kaacet-motor for emptying wash-tubs without lifting them 


Tbs temporary resting place for 
kitofegp wait* lost alike to sight 
and to smell 


the tire when the section attmlied to 
the rack Is withdrawn after man 1 1 mist¬ 
ing the rack and pinion gear with a 
socket wrench— #tf ** Child. 

Doing Away with the Sdaeoro 
Grinder 

S nARPKMNG tout*, or getting them 
sliarpened, U a great nuisance to the 
average mortal, and we are led to hua- 
peet thut one reason for the success of 
the sufety rusor fs the possibility which 
It Introduces of discarding the old blade 
In preference to getting it in order again 
And Just as thih is the first real Improve¬ 
ment In rasor* since old King Louts the 
IXth—or waa it the XlthT—felt moved 
to trust his barber and hi* doctor Alone, 
of all men, so the corresponding innova 
tioo which has Just appeared In the 
scissors may be bailed as the Unit Im¬ 
provement In this familiar tool since the 
days when Delilah used it with such 
effect Tike new adseors Is built in 
such a way that the old blade can be 
removed and a new one substituted by 
turning a few screws, the body of the 
two bfodes la not removable, and doea 
not play any part in the cutting opera¬ 
tion. The thin raaoMlke blade which 
screws on to the backing provided by 
the heavier part Is the sole business 
member of foe scissors tinder the new 



appears Obviously, the roll film Is held 
tightly in order to exclude all possible 
light from tlw film itself When the 
end of the film shows, the paper is cut 
off Op the end of the paper still re¬ 
maining on the spool is fastened the 
chain with tlie ring at one end, while 
on the end of the film is placed a film 
dip, of which there are tw6 In the kit 
This much accomplished, the spool of 
film Is placed all the way in the rubber 


The sdsssrs with removable tea 
that never have te be T 

bag until the dosed mid le reached; 
then, with one hand grasping the film 
eUp through the rubber bag, and the 
other hand pulling on the ring of the 
chain and clip, the film la tm rolled la 
the rubber bag and the paper end spool 
are removed. It te evident that no light 
can reach the film while It le thus being 
removed from Its paper covering 

With the film flat in the rubber bag. 
the next step Is to place the remaining 
film clip at the free end of the beg, 
which I* folded over so as to exclude 
light, but has remaining still a small 
free space to penult of Introducing and 
removing liquids. Water Is then intro¬ 
duced In the bag In order thoroughly to 
wot the film By pausing the hand over 
the rubber bag which Is casting <«& a 
tuble or other flat surface, little ripples 
or wa\e* cause a con*loot agitation of 
the liquid within the hog. The water Is 
then removed, and the developer 1s intro¬ 
duced Iloucvcr, slnee It Is Impossible 
to note the progress or development, the 
wHculted factorial system 1 m employed, 
that Is to say, with a known strength of 
devehqier, the temperature of mune U 
taken, and according to the temperature 
a certain length of time will be required 
for correct development This method 
1* an absolute one, It makes no differ¬ 
ence whether <«e is watching the process 
or not The film might be over or under 
excised, true, but that would not help 
matter* any, hence It U best to go for 
the whuJi In obtaining proper results. 

The developer is caused to flow bock 
And forth by passing the band over the 
bag Win* the proper length of time 
lm* been attained the developer 1* 
poured out und water Is Introduced for 
rinsing purposes. Then the film, already 
developed, Is removed and planed hi a 
hath of hypo for fixing purposes. This 
latter operation can be done In broad 
daylight The final operation la the 
thorough rinsing of the film. 



HO* Uuw kit to a cMhBtoU tonMaf mUR teM fb|* Mi 
the iifiMii «| flhu aaywWntM W iwm 
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R*pUdftir the ttm-lmond procodiw 
of attaching wax aaals by haad 


The Electric Seller 

T HE royal seat of the moat puissant 
monarch that aver lived used to bo 
attached to the document* of atate by 
means of a lighted taper, which, smok¬ 
ing with acrid pungency, released the 
heavy drop* of wax from the lump held 
In tb* hand* of the royal secretary Into 
the anft mass then the engraved tnslg 
nla win press ed , and If the worker was 
quick enough he did a fairly good job 
deqplte the very clumsy process. Until 
recently there was no really great ad 
vance over this crude method 
Now, however, the complete Jnb Is 
done electrically The device U attached 
to the electric Ught socket, thus quickly 
reducing to a molten condition the wax 
put Into the pot Below this pot there 
Is a cupdlke catcher, Into which the 
molten wax flows when released. The 
Insignia to be stamped on the envelope 
or document Is engraved on the base of 
this cup. When the operator la ready he 
pushes down on a plunger at the top of 
the apparatus. This releases the molten 
wax so that it drops, the stamping face 
below, which up to this time is turned 
to one side, then U pointed straight 
downward, and as the pushing process 
on the plunger continues the wax is 
toned through the small openings, and 
when the plunger Is released It will be 
found that a perfect Imprint of the In 
slgnla has been made. This process can 
be repeated about once In five seconds, 
so that k down seals can be attached In 
a minute. 

The photo allows the position of the 
various parts of the apparatus Just be¬ 
fore the plunger Is pushed dowiu—Uy 
8 Purdy 



A Pitchfork with R—wvablc 
Times 

A N Interesting and useful Invention Is 
that of Eric Luukkoncn of New 
York, who has put forward' a pitchfork 
with removable tinea. Most of us have 
seen forks discarded, or used with such 
111 effect that they might better be dis- 
carded, because of missing tines. A 
fork constructed according to this patent 
may have all the tines removed and new 
ones substituted, or where there In but 
«*e tine broken thin may be replaced 
In spite of tlielr removability the tines 
are held In place so securely that there 
Is no danger of their coming out during 
use Tills Invention gives the pilch fork 
un Indefinite life, for the haft, tlie ha<k 
bone that holds the tines, and the sev- 
eriil tines themselves tuny all he replaced 
Individually as they give out 

Feather-Weight Opera Glasses 

O PERA glasses that require no mon 
Ht tent ton ufter once having boon 
adjusted to the e>c and the object and 
thut are so Ught ft* to permit their su|s 
port by the nose in the manner fund Mur 
to the wearer of spectacles, are the latest 
Invention of John A. Weis of New York 
The glasses are, In fuct, made much Mke 
the ordinary spectacles, equipped with 
regular opera glass lenses embedded In a 
collapsible tube They may bo folded 
and carried In the pocket Their weight 
Is but two ounces, so It U plain that 
they will not become a burden to the 
nose 

The Self-Lighting Blow-Torch 

A N automatic blow torch has -just 
been put out by a Columbus, Ohio 
manufacturer No pumping is required 
lienee there are no dry pump-washer 
trouble*. No blowing Is called for The 
torch, which will use gasoline, alcohol, 



All the sound goes into the trans¬ 
mitter; none Is beard in the room 


bmslne, naphtha, or other volatile fuels 
Is simply lighted with a match, and In 
about one minute it commences to o|*?r 
ate, and continues until the fuel Is ex 
haunted The lighted match Is thrust 
through the burner coil shown at the 
mouth of the torch. Inside this coil 
there Is a wick which carries some of 
the fuel. In liquid form, to the flame 
This Is Ignited, and kept burning partly 
by its own flame and partly by the 
match. By the time the match la burned 
out the burner will be hot enough to gen¬ 
erate Its own gas. Part of tide will then 
he forced out through the aperture In 
the vertical section of the coll and the 
balance will be shunted Into the body of 
the burner The latter Is gas tight, and 
servee to keep up a constant pressure, 
forcing the gas out through the aperture 
in the torn# of a long, potated,'lnt«eely 
hot Aetna. 


The Vaeram Brash 

W Bf have had vacuum cleaners tor 
several years past, to chase the 
dirt out of our houses without creating 
dangerous dust Now comes the same 
principle applied to a bruslu The new 
cleaning apparatus operates exactly like 
an electric vacuum cleaner, Imt U 
weighs less than three pounds, and has 
a distinctive feature in that It Is possible 
to dean the dust-collecting holder by 
means of the device Itaelt A comblna 
tlon dust bagels In the handle of <>ne 
design, ^nd to clean this hag the end 
of the holder Is removed, the switch 
turned, and tlte dust is blown out by 
means of the motor Kor cleaning motor 
upholstery an auxiliary dust tag Is fur 
nlstied, likewise (Leunttblc by blowing 
out with the motor 



Opera glasses wont like spectacles, 
leaving the hands free 

Hie Silent 'Phone 

A 'PHONE appliance that can be 
easily remo\ed from or nttnehed to 
the Instrument, and that Is also pmctl 
rally collapsible, comiiletelj shuts off 
the conversation from the hearing of 
fin>one else In the room The Inventor 
claims for it that It absorbs all sound 
waves hot essential to transmission, nnd 
that It provides In sufficient quantity 
nnd of clear quullt> sufficient sound for 
perfect transmission In addition to 
this, outside noises are kept from being 
transmitted. 

The Instrument is made of thin metul, 
six aided, with grooves so that the se\ 
eral parts can be disassembled '1 he 
person uslhg the 'plume has his mouth 
entirely In the good-sised receptacle pro¬ 
vided for the purpose Tills mouthpiece 
Is of such a eurvuture tlmi the lips an 
as clow to the transmitter as prescribed 
by telephone companies. There Is n 
soundwave absorption unit, renewable 
nnd antiseptic, at each end of the device 
It enables exeuiilves to carr> on a 
private con versa tbs! even In n large 
office full of other employees, without 
the nature of his conversation even be¬ 
ing su»i*cted At the same time the 
voice of the user does not disturb those 
working around him The whole device 
may be sterilized In hot water 


New Automatic Electric Stove 

E LECTRICAL stoves, a few years ago 
alike wasteful of current and un¬ 
satisfactory In their results on the food 
ore gradually coming to a state of devel 
opment that Justifies the expectations of 
tboea who believe them the ultimate In 
kitchen equipment One of the best de¬ 
signs we have seen Is now offered ut nn 
unusually low price It has thermo¬ 
static control of a new sort, In which 
the condition of the food Itself plays u 
part In regulating the switching off and 
an again of the current Briefly, when 
the condition of the oven or pot contents 
Is such that steam Is given off to a sum 
dent amount to be forced out under Its 
own p res su re through porcelain tubes In 



The vacuum brush that cleans sut its 
own dust bag 


the side of the stove the steam thus 
escaping heats ti Hurmostal The latter 
la of the familiar variety which curves 
under heating nnd thenhv breaks the 
circuit over width the heating current 
flows. Various sjieciul vessels such an 
triple-nesting pots are supplied with the 
stove, It set ms to he one of the tiest 
electric stoves vet put on the market 

Scientifically Designed Work- 
Chair 

H KllE In a clmlr that hns been scien 
tlflcallj constructed to meet the 
needs of the sitter engaged In a definite 
task The purpose of the chair is to 
enable the woman working In the kitchen 
to iierforui h< r tasks at sink or at table 
while preparing vegetables, etc, with 
the minimum amount of fatigue 
Evers angle of the human body while 
so engaged hns tieon figured out for the 
eonstnn tlon of this chair If a woman 
leans Imck in u clmlr while engaged In 
the kind of work mentioned above she 
will Inevltahlv liecotm. exhausted iiiihIi 
more quhkly than she will If she Inclines 
slight 1> forward But this forward In 
(Unation also will prove exhausting un 
less the neat of the clmlr also tills 
slightly forward *or tills reason the 
front legs are made shorter than the 
rear ones The sent of the <lmlr U also 
sewiped out just where the weight of 
the body comes nnd this also actH to 
prevent anj slipping forward that might 
result If the chair were flat bottomed or 
If the 1*011 re surface were scooped out 
Because It Is not essential that the 
hnck should Is* high, und because muli 
n Ihk k would In In the wnj, a low one 
lias been designed 



The choir that meet. th« worker’, 
need, at erery point 
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ClftninK ball bearing*, gears and 
other email parte In a swift stream 
of gasoline or oil 


How to Clean Shop Work 

I NSTEAD of * (cunning shop work rti 
tlrcly b> hand a (k*\lcc like the one 
Illustrated can l*e utilised for forcing n 
yttreuui of gusollnu or oil up*m email ob¬ 
jects muh ns tool*. drills, hull or roller 
hearings gears or part* of starting mu- 
tors, Chi pH, dirt and other foreign inut 
ter arc wunIunI out nnd deposited on u 
wire wroon Indow, 11m liquid returning 
to Its ho urce to ho used again 
A plunger pump iunrated by hand 
serves to force tlie gasoline through the 
nplHiriituH. Tim handle of the pump la 
count* ted to the ltd In such u wav that 
the gaMollne Is no\er left extiosed to the 
air when the clean wing nimhlne Is not In 
use In other words, the tUvlce Is sufll 
clently fool proof to diminish tlie Are 
risks, far one of the fruitful ntuirces of 
tires und explosions Is the evu|s»rutlon 
of volatile oils. 

Tlie muehlne Is made ready for use 
liy merely turn ring into It u gallon of 
gasoline or oil and then working the 
pump while the |*irt to he cleunHed Is 
placed In the mriflly moving liquid 
Fire undentriters heartily endorse np- 
tsirutus or this kind because It elim¬ 
inates dangerous und wasteful methods 
of cleansing —Jig U O Uidgely 

A Bumper That Lodes the Car 

T UK cautious driicr con mI dors that he 
must have u bumper, and the cau¬ 
tious owner feels equally lmlined to pro» 
ride Home means of securing his cur 
ngalnHt the ucthitles of the person who 
mlglit help hlniHelf to It That both 
these ends can he sened at the same 
time Is Indicated by the picture here¬ 
with wtilth sliows a comhlnutlon bump- 
und cur lock. The photograph show's 
the derice In use us a lock, the two horns 
at (he ends of (tie bumper bring en 
gaged with the wheel In a manner whhh 
would make driving the cur In other 
than u geometrical straight line out of 
tlie question They are secured in this 
position hv a standard lock, whose l«*ca- 



The bumper-lock In position to prevent 
the car’s being driven When unlocked 
the home swing down out of the way 


thm U revealed by the key in the pic¬ 
ture. When tt Ig desired to retire them 
from action ns theft-preventives, they 
are unlocked and swung down out of 
the way, adding a rather artistic touch 
to the fender 

A Cotter-Pin Extractor That Doea 
the Trick 

T HERE wus a time, tieforv the advent 
of the automobile when nobody but 
the machinist was called upon to worry 
ntxmt cotter pin extmdlon, or to ana 
tlictmttize the fart thut no means of 
holding a nut In position ngu^ist vlhra 
lion hid l**on derised which was more 
easily mnoMihh when It was desired to 
reniou it Hut with ten million cars In 
uw In the Vnlted States uhme It Is now 
quilt otherwise, and Hie balky cotter pin 
must gn down In history as one more 
sample of “(lie eternal enssednem of In- 
tinlniule objects" and as a close com¬ 
petitor of Hm fugitive collar button and 
the tarklng dug in tlie provocation of 
I/ro faulty 

Various fools have been offered from 
time to time for the extraction or the 
rotter pin Some of them have given 
reasonable satisfaction, others lime not 
Few if any have been at the same time 
ho simple, so easy of alteration, und so 
sure of producing results us tlie one 
Illustrated herewith Our plriure shows 
a test which we hL agod ourselves, and 
which Is rather more severe than It ap- 


A Standardised IM for Labora¬ 
tory Weighing 

A CHICAGO manufacturer has re¬ 
cently developed a standard! red 
weighing dish for laboratory work. By 
averaging the weight of ■ number of 
dishes the standard weight Is deter¬ 
mined. Each dish U then weighed with 
the equaliser attached. This equaliser 
Is In tlie form of sn ear and fastens to 
the dish near tlie turner edge If the 
dish Is found above the standard weight 
selected the cap of the equaliser stud is 
ground In order to remove enough metal 
to bring the dlHh to the standard weight 
If the weight of the dish Is below stand¬ 
ard the imp Is removed from the stud 
and powdered lead is placed In the tiny 
container until the weight la brought up 
to standard 

These dishes are found most useful In 
making fat and moisture determinations 
In any milk product. The ear makes It 
I loss lb I e to counterpoise each dish so 
that any number of dishes may have 
exactly the same weight The advantage 
of not haring to correct a complicated 
series of weighings for the weights of 
the vessels is a muterlul one. 

Characteristic Soft X-rays from 
Arcs in Gas Vapors 

E XFKRIMKNTS have been conducted 
In which soft X rays having wave 
lengths longer than those previously 
known were produced and their wave 



pears. When n cotter pin 1 h Inserted In 
ti hole that Is part of a large bulky ob¬ 
ject like un automobile Hh mnovul eon 
Hints for the nmin part In getting hold 
ot it Onco we do Huit, the Inertia of 
tho object through which It pauses Is 
such tlmt a good pull Is almost certain 
to bring It out or to break It off. Tho 
case Is otherwise In our plriure Wo 
have puHaed tlie cotter through the Iwle 
In an old rusty lock nnd we have not 
fustmed the lock to anything nt all Yet 
the long, tniwrlng, Uorn-IIke moodier of 
the extractor gives such A Arm leverage 
against this object, utterly Incktng In 
Inertln, that a good squeeze on tho bun¬ 
dles of the tool made the cotter walk 
right out as though the hole were 
authored to the Woolworth Building, 
without the slightest tendency on the 
iwrt of the hole to follow It and defeat 
extraction -> 

As further test of this bandy little 
extractor, we took It home and used It 
on our Tin Unde Any cotter that Is 
not so liadly crushed down as to afford 
no opening for the short prong of the 
extractor la completely at the mercy of 
the wlelder of the tool. And for a 
rough und ready pliers or pincers Job 
that requires no great accuracy of grasp¬ 
ing— like twisting u Jammed dust cap off 
the \alve mem—It makes a very satis¬ 
factory pliers a* well. On every ground 
It is a mighty handy tool to have around 
the garage 


lengths determined. These X-rays differ 
In mnny wu>s from X rays as probably 
understood. Thus, the X rays which were 
ilrst discovered were retunrkable for 
their ability to pass through solid bodies 
which were opaque to nrdlnAr\ light All 
known substances. Including even ordi¬ 
nary air, are, however, opaque to three 
suft-X-rays, which con only lie detected 
by their effect upon objects located In 
side of the remain tubes In wliUh tlie 
rays ore produced. All of the chemical 
elements can be made under proper con 
dltlons to give off rudlntlons which are 
characteristic of the element Some of 
these rudlntlons are visible Itght, nnd 
some are In the range of X rn>8. The 
radiations here desert bed are the Hottest, 
longest- wh vc-length X-rays character* 
lstlc of several of the elements. 

Measurements have been made in 12 
different gases and vapors. These exper¬ 
iments are of ini crest because they par¬ 
tially close Hie gap between risible light 
of the shortest and X rays of the longest 
wave lengths previously made. It lias 
been known for a long time that radio 
waves and light waves are both electro¬ 
magnetic whvos differing only to wave 
length, and altrnti 10 years ago X rays 
were found to be very short waves of 
the same kind, 

Tlie rudto waves ordinarily used are 
measured In meters, and there Is only a 
very small gap between the shortest ra¬ 
dio wave and the longest heat Waves« 



TW disk (bat Is bond to weigh what 
It Mgfct to 


the latter hare a ware length of about 
<X8 mm. From the longest beat wares 
down to ordinary light waves, which 
have a wave length of a few ten-tbou 
windths of a mUttmeter, there Is no gap, 
and, indeed, measurements In the ultra- 
riolet bare been extended down to wave 
lengths only a little longer than 0.00001 
uun. There was, however, a gap between 
this and the longest known X-rays which 
were a little more than 0.000001 nun. In 
ware length The present measurement* 
nearly dose this gap as some of the 
X-rays measured are of greater ware 
lengths than are the shortest ultra-violet 
radiations. 


T HE Chemical Division of the Bureau 
of Rtiwdards in cooperation with the 
Heat and Optical Divisions, has devel¬ 
oped method* of obtaining platinum and 
houh* of its alloys In a state of extraor¬ 
dinarily high purity A very sensitive 
test for the purity of platinum la af¬ 
forded by tlie measurement of Its "fun¬ 
damental coefficient"—that Is, the mean 
change of resistance per degree Centi¬ 
grade in the interval 0* to 100* O Romo 
measurements of the fundamental co¬ 
efficient of this recently produced plat¬ 
inum wire hare shown values as high 
a* 0.003022. Tlie highest hitherto re¬ 
corded value of this coefficient was 
0008017 This slight Improvement In tbs 
perfortiumc* of the resistance member of 
a precision electrical Instrument Is of 
great Importance to the engineer who 
uaeae It and the designer who makes It* 

Auto jack That Works Like a 
Hydrostatic Press 

T HIS automobile Jack is really nothing 
more than a miniature hydraulic 
press. Tower and pressure are obtained 
In precisely the same way as In tbs 
press. The force exerted Is communi¬ 
cated to the plunger by means of water 
forced Into the cylinder By application 
of ««ily the little Unger, even, a consld- 
able weight may he lifted 
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Tbs hydrostatic Jack 
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The Heavens in March, 1922 

The American Association of Variable Star Observers; Its Work and Its Needs 

to 

By Professor Henry Norris Russell, PfuD, 


T HH advanceromt of moot of tbs sciences I* made 
sxetorivuly by men who have chosen this field for 
tbelr professloo. They may be, and usually are, teach¬ 
ers tie weU, qr perhaps they will be able to utlllie their 
abilities to financial advantage in the practice of their 
profteakn* at In engineering and medicine But, In 
almost an instances, no man can hope to add anything 
of eouseqoenos to the sum total of scientific knowledge 
which already liee within our grasp unless be baa had 
an extern!v* and axactlng technical training. 

This rale, Uke many other good ones, has Its excep¬ 
tion*. In some field*, even of science, the amateur still 
holds hi* own, and can make contribution* which are 
useful, and at times important. The great examples 
of this at the present day are found in the realm of 
astronomy Although some branches of the science 
demand sevare training, and mathematical ability be¬ 
yond the average, even In order to understand the work 
of others, there art lines in which the man without 
such training may do valuable service, provided only 
be has love of the work, patience to continue ip It, the 
use of a small telescope, and the simple knowledge 
which enables him to find the stars and Interpret what 
be sees. Not many months ago we spoke of one such 
field of usefulness for amateurs the dis¬ 
covery of comets, which now is seriously 
neglected. 

The comet seeker, however, may spend 
montha, or even years, at the work before 
be Is rewarded by a discovery To one 
type of mtnd the knowledge that such a 
discovery, when It comes, will give his 
name a permanent place In the annals of 
science la motive enough for the long 
search, but to another type work I* more 
attractive which assures of securing re¬ 
sults of scientific value for each night's 
work, even though they may not be spec¬ 
tacular. or afford an “undying name.” 

Huch opportunities are found in the 
observation of variable stars. Many hun¬ 
dreds of stars are now known tff vary in 
brightness, and every one of them de¬ 
serves observation When we know what 
physical process es are going on—os In the 
case of tbs eclipsing variable like Algol— 
we can use the observations to find out 
various things of Importance, such as the 
else, shape and brightness of the stars 
Involved. In the more numerous cas es 
Including most other types of variables— 

In which we are still uncertain or quite In 
the dark regarding what Is really hai>pen- 
log to cause the changes In brightness, 
observations are even more Important, 
for It Is only by collecting facts that we 
can obtain any rational basis for future 
theories, and only by studying all the 
available stars that we can come upon 
those which, by soma peculiarity In their 
behavior, are especially suited to test our 
theories and lead us to a deeper under¬ 
standing. 

The Isolated amateur, even If be has 
a good telescope of fair else. Is at a serious disadvan¬ 
tage In undertaking such work. To identify the stars 
which he Is to observe he needs star maps, and maps 
showing ti>e telescopic stars are not cheap or easy to 
obtain. He will estimate the brightness of the stars 
which he Is watching by comparison with other neigh¬ 
boring stare of constant brightness, hut the measure¬ 
ment of the light of those stars is a bard task for the 
amateur. Moreover, after his work Is done be may find 
that someone else has all the time been observing the 
same star, duplicating his work, while some other stars, 
perhaps of greater Interest, have gone unwatebed. 

Organising the Work 

t& order, therefore, that the work of amateur astron¬ 
omer# may attain Ita ftUl value, some scheme of co¬ 
operation Is necessary The first attempt at such 
cooperation was made in England by the British As¬ 
tronomical Association. It wee followed soon, and very 
su c c essf ully, to this country by the American Associa¬ 
tion of yariable fitar Observers. The Association was 
launched to 1911, with enty seven members, but has 
proved so useful had successful that Its members now 
number nearly 309—mostly In the United States, but 


some In other countries all oner the globe 

Anyone who bus a email telescope—three Inches or 
more in aperture—and desires to observe variable wtarn, 
is cordially welcomed as h member The Association 
will supply him with detailed descriptions of the meth¬ 
ods of observing which have boon found mdst valuable, 
with blanks for recording hts observations, and most 
important of all with photographic charts of the region 
near each variable star—charts on which are marked 
the variable, and a set of comparison stars. The mag¬ 
nitudes of these stars have been determined by observa¬ 
tion at Harvard, and are marked on the chart. 

In return, the amateur is requested to send n monthly 
report of his observations to the central office of the 
Association at Harvard, where they are collated and 
sent month by month to Popular Artronomy for publi¬ 
cation. In this way each observer can check up his 
results with those of others, and see, too, what stars 
need more observations ttum they are getting During 
the pant ten years the members of 1 he Association have 
contributed more than 120,000 observation*. 

What Amateurs May Do 

There i* hardly any type of variable star upon which 


amateurs may not make valuable observation* Kr*n 
among the eclipsing variables, for which precise obser¬ 
vation* with large telescoiKM are moat lmitortaot, there 
are many whose periods ore not yet known The watch 
on such stars, night after night, until they have been 
“caught faint" often enough to determine the true pe¬ 
riod, f* most profitably made with a small telescope. 
Similar remark* might be made about the regular vari¬ 
ables of short period, but the great field of the Asso¬ 
ciation lies among the long period variable# which form 
the majority of all known variable''stars. For these 
objects, the estimates of brightness by an observer of 
a reasonable degree of practice are satisfactory for all 
present purposes, and they are so numerous that the 
professorial staff of the olmervatorfe* of America would 
hardly have time to follow them all if they had little 
else to do, The splendid muss of observation* which 
are now being secured by the association of amateurs 
affords by far the best base that ha* ever appeared for 
a study of the very In teres I lug and difficult problem of 
the cause of the variation 

SHU more Interesting are certain irregular variables 
for example, is tiygai. * star which la usually of the 
twelfth magnitude, but brightens up almost overnight 


to the 9th at Irregular Intervals of abont sixty dais 
A dose watch ban been kept on this star for years, and 
tin tlie two or three other stars which behave In the 
same way 

Such a rapid outburst of light makes one think of the 
“new stars 1 ot nov**. Is ss Oygni a sort of recurrent 
nova, undergoing the same sort of changes, to a lew 
violent degree, and oftener? Our best hope of on an¬ 
swer would come through the spectroscope, but the star 
i* so faint tliut (he great Mount WIlNin telescope alone 
could tackle It By mutuul arrangement, last summer, 
the variable star olttervers agreed to telegraph to Mount 
Wilson when the sudden brightening of tlie star was 
observed, and thanks to this Information, Adams se¬ 
cured spectra which, though verj iietullur, showed a 
certain resemblance, in tlie presence of enormously 
widened lines, to those of none In certain stages. 

But tlie work of the “A. A V 8. O" does not stop 
here Arrangements are sometimes made for the loan 
of teleecoficB, not employed at the time, to observers 
who will mnkn good use of them Many observatories 
have a number of small telescopes which are lying Idle, 
and have gladly lent these to amateur* whom they had 
mown to believe to be ready to use them In real astro¬ 
nomical work, and not for mere star¬ 
gazing A library of astronomical books 
Ih also maintained, from which members 
may borrow works which they may need 
To extend these varied and very useful 
activities the Association Is now seeking 
to raise an endowment. Booms for the use 
of the Association and a dome In which 
to house the largest telescope that belongs 
to it will be provided at the Harvard 
Observatory — leaving the income of the 
endowment almost wholly “free," without 
“overhi nd,“ for the mipport of the present 
and projected research work of the Asso~ 
elation. This plan promises so excellently 
that it appears quite proper to diverge for 
a moment from the usual policy of these- 
columns, and suggest that any friends of 
uHtnmomy who are able to aid In it, either 
by observations of their own or by finan¬ 
cial uld, should communicate with the 
Secretary of the Society. Mr W T Olcott, 
of Norwich, Ounn. 

The Planets 

Mercury is a morning star all this 
month, and Is farthest from the sun on 
the 12tb, when be Is 2746" away Bring 
to the south of the sun he does not rise 
so early as he would otherwise do, but 
even so he gets up an hour before the sun, 
and should be fairly easy to see. 

Venus Is an evening star. Just past con¬ 
junction, and sets about 0 40 P M. to the 
middle of the month She Is so bright that 
she should bo easy to see In ibe twilight 
Mars Is to Scorpio, moving slowly east 
ward to the heavens approaching us, and 
growing brighter By the end of the month 
he Is only eighty million miles away and 
looks as bright as A returns. 

Jupiter Is In Virgo, a little west of Splea, and comes 
to tins meridian at 1 30 A M to the middle of the 
month Saturn, which Is in the same constellation but 
about 10 degrees farther west, in to opposition on 
March 2fith 

Uranus Is Just post conjunction with the sun, and Is 
invisible Neptune, on the contrary Is well placed In 
Cancer, In R A ih Bin B3*., Dec plus 16" 47' on the 
2nd, and 9h 8m 24s., plus 10" fW on the 80th 

Tbe moon Is to her find quarter at 2 P M on the flth, 
full at 0 A M. on the 18th, to her last quarter at 4 A M 
on the 20th and new at 8 A M on the 28th, during the 
eclipse She Ih nearest us on the 28th and farthest 
away on the 25Hi During the month she comes Into 
conjunction with Neptune on the 10th, Saturn and 
Jupiter on the 14th, Mars on the 18th, Uranus and 
Men urv on the 2<tth, and Venus on the 28th. The con¬ 
junction with Tupltor 1* fnlrlj dose. 

There is an annular cellime of the sun on the 28th 
wlilch just gets Into the class of those risible to the 
United States. The northern limit of pnrtlul etl!|i*e 
Includes Florida and the West Indies and on the other 
side of the ocean, tabes to nenrl> all of Europe 
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Recently Patented Inventions ' 

Brief Descriptions of Recently Patented MechamcdjmdPlectrical Devices, Tools, Farm Implements, Etc. 



AIltPL.ANfl.-B B. Wood, 1708 La 
Fond Ht, 8t, Paul, Miun Tbs Invention 
relate* generally to an airplane designed 
to cum a lurje number of passengers and 
which m provided with planes constructed 
mid arranged to form efficient siustiuning 
meami and which are adapted to form a 
iwracbuto for retarding the fall of the air 
plain* to the ground In the ex out of uu hcH 
dent, each as the failure of the motor to 
continue Its operation#. A further object ia 
the provision of pontoons to permit of its 
functioning a# a hydroplane. 

FLYING MAOniNK.—C. R and W G 
UlCKH. address Chan. K Hicks, Mechanic- 
Wife. N Y Tim Invention relates to a fly 
ing maohlue of the helicopter ry|»e, which 
ahall present lifting surfaces capable of ex 
ertiug a maximum pull with but n minimum 
effort An object is to provide u device of 
thi# character in which the pull exerted by 
the lifting elements will be constant, irre¬ 
spective of tho speed with mhich the same Is 
operated The machine comprises a plu 
rality of lifting elements arranged in spaced 
relation to and above one another (See 
Fig. 1 ) 

_ Pertaining to Ap parel_ 

OONVRHTIULfl GARMENT —I 
Whkclu, J2 West 15th 8t, New York, N 
Y An object of the Invention la to provide 
a convertible garment more especially de¬ 
signed for wear by children and arranged to 
combine bloomers, a waist and a dress to per 
mlt wearing the dress with or without the 
bloomers or the bloomers wit!tout the drees. 
Another object is to permit of conveniently 
opening the garment for sanitary purposes. 

_ Chemical Process es_ j 

COMPOSITION OF MATTER.—M ! 
WglMBEKO 48 Hawthorne St, Brooklyn, 
N Y This invention has particular refer¬ 
ence to u composition of matter for use as a 
rust preventive. An object in to provide nn 
economical, simple and efficient composition 
In the form of a paste which can be used 
whim mixed with water, preferably as an 
antirust solution for metallic surfaces, espe¬ 
cially cutlery The composition comprises 
ordinary soap, sodium carbonate, glycerin 
and formaldehyde. 

EMBALMING PROCESS FOR DEOD¬ 
ORIZING —T B Barnes, 24 W Sixteenth 
8t, New York, N Y Among the objecta of 
the invention is to provide a method the 
practice of which will result primarily In 
the dcstructiou or neutralisation of Insani¬ 
tary or offensive odors, aud the process In 
dudes such treatment of the body as will 
tend to render it stable or In such state of 
preservation as to not give off odom sub¬ 
sequently 

PROCESS OF TREATING AND RE¬ 
COVERING FOR REI SB OILS RESINS 
GEMS trrO, VHICH HAVE BEEN 
HARDENED C Lmxrtav c/o Special 
Process Co, Hopewell, Vs Tin* Invention 
relate* to the recovery and use of oils, ami 
the like which have been used a# paints or 
vaniUhes or which have been other*Iso 


dried or hardened. The process consists of Is the provision of a cell which b Maple, 
dissolving or suspending the hardened mate- compact and efficient, and b Capabb of ready 
rial In an alkaline solution and there treat- aasembly and dbaaeembly. Another object 
ing it with active chlorin, and then exposing resides in the provision of means whereby 
tho treated material to a current of air This the anode struct ore can be adjusted relative 
material may be ground up for reuse. to the ether parts so that the functioning 

QIIIN1N SUiVKH-PHOSPHATB COM- <* **• «u» be oonsManUrpntaaswl 

POSITION AND PROCESS OF MAKING «•“ whereby the chlorin. Ae nlknUne 
SAMB.-R. L mown, «/o Unlv.rdtjr of Uq«or end the hydrofro fu evolred daring 
Tmiowwee, Mrmphta. Tran. The Invention thei operation of tho cell ana ha voijr roodiljr 
has rcfervuce to germicidal silver, and more owbetid. 

particularly to a composition which contains FLASHLIGHT GENERATOR.—W W 
phosphoric acid combined with silver and Anmbhon, Box 105, Mlcfalgamme, Mich 
alkafokial quin In. An object b to produce a Thb invention alms more particularly to 
geraiddal silver salt which may he nsed In- provide a device In which the source of elec- 
stead of stiver nitrate. The process com trios! energy b derived by q hand-driven gen 
prises dissolving freshly precipitated silver orator, the construction being such that it U 
phosphate in syrupy phosphoric add and net necessary to continuously operate tho 
adding alkaloidnl qulnin to the solution to mechanism to produce a steady stream of 
complete saturation light The device b provided with a plu- 

=g=pBg waa . i i;-uu ‘ -u— i iimnrinm* rality of flywheels associated with the srtna- 

Electrical Devices tore to provide an oven speed when oper- 


TELEPHONE ATTACHMENT — J P 
Las, 104 Waslilngtou At c, PlcusantvlUe, 
N Y The Invention relates to a tale phone 
attachment by means of which it will be 
possible to prevent uny sound from entering 
the transmitter mouthpiece when it b so 
desired, without the necessity of placing one's 
hand over the transmitter, and the device 
when applied virtnnlly prevents the entrance 
of aqy dust thug retaining the Instr u ment In 
a thoroughly antlseptlo condition 

CABLE SECURING DEVICE PARTIC¬ 
ULARLY APPLICABLE TO THE FIXA¬ 
TION OF ELECTRIC CABLES ON CAR¬ 
BON-BRUSHES.—fl. Gimme, 12 Roe de 
Lorraine, Lew allot* Ferret Seine, France. 
This Invention has for its object a dexice tor 
fixing an electric cable on a carbon brush, 
the device being combined in such manner 
as to insure a perfect contact and fixation 
whatever may be the besting to which the 
connection may be subjected. The fees by 
contact with this connection b reduced to a 
minimum, and it b not exposed to injury 
either by any oxidation or by heating of the 
carbon brush. 

ELECTRICAL FUSE.—H. Rnodosass, 
Box 135, 21 School Hill, Bbben, Arison a. 
In general this invention comprises a cylin¬ 
drical casing of ineuleting material which U 
split longitudinally and which has on eeeh 
end the usual metallic cap which b likewise 
Hitt. Clamping means on each end which 
are easily operated hold the two split por¬ 
tions togsther The fuse link La held within 
the caalug and when burned out b easily 
removable by releasing the damping means 
and separating the casing. (See Fig. 2.) 

GAS GENERATOR.—M. Bownif, 1511 
Camp St, Sandusky, Ohio. An object of 
thb invention b to proride a construction 
and arrangement of apparatus for electri¬ 
cally decomposing water to generate oxygen 
and hydrogen and direct these gases through 
separate nutlets to any desired containers 
or point of use The generator comprises a 
tank, relb in the tank, hollow metal elec¬ 
trodes In the cells, the crib having gas out¬ 
lets in their upper ends. 

ELECTROLYTIC CELL,—J OmawaTon 
and W D uc Baa, address John Cranston, 
Trenton, Mich. An object of the Invention 


eted. The invention b simple in construe- 
tiom and may be manufactured at a relatively 
small oost. (Bee Fig. 3.) _ 

_ Of htoriti to Farmers__ 

CATTLE STANCHION—D B. CoATCa, 
Payette, Idaho. The purpone of thb inven 
tion b to provide a stanchion of extremely 
simple, durable and inexpensive construction 
having a locking lever permanently carried by 
the stanchion and operabb to automatically 
lock the stanchion in contracted position. 
The stanchion b supported for universal 
movement so as to conform to the movements 
of the a Mpx**, 

QUEEN BEE REARING DEVICE—W 
B. Yatxh, Ventura, California. The In¬ 
vention has for Ita object to provide mechan¬ 
ism especially adapted to fooflltats manipu¬ 
lation in queen bee rearing to permit the 
various manipulations d ore—ary in such 
rearing, without leaving the hive open and 
expo sed to weather or robber beta. In the 
invention each cell b Independently supported. 
When It b desired to examine a celt It b only 
ne c essary to lift the top from the hive and 
remove the cell required 

PINK ROLL WEEVIL DESTROYER.— 
J ML Webb, Plat, Texas, The invention ro¬ 
utes to a pink boll wetril aad worm catcher 
aud destroyer, and b particularly adapted tor 
use in connection with toe ratting of cotton 
plants, so as to rid the plants of these In¬ 
jurious pests in a convenient and effective 
manner, die device bring so constructed os to 
permit It to he readily applied to cultivators 
through the medium of the beams thereof. 

SELF-FEEDER FOR HAY PRESSES 
AND THRESHERS— B. O Stanoletf, 
R.FJX No. 6, Bakoraftetd* Oil. The tore- 
moat object of the invention b to provide 
a self-acting feed mechanism either for hag 
presses or threshers, so arranged oft to auto¬ 
matically take care of the material without 
supervision of an operator A further object 
U to provide a feeder embodying means tor 
automatically regulating the feed, and .peri 
odfeaRy dividing the hay or other material 
bring tod, so as to deliver uniform quantities. 

CORN PLANTER.—H A. Oou* Grand 
Beach, Mich. An object of thb invention b 
to provide a corn planter In which the m ea n s 


tor eoatroffing the droning of the seed «u 
be operotivdy connected at wtil with a Mo¬ 
tion-operated laamhw of too doviOA thereby 
peering seeds to be droned when too devtoe 
b drawn forwardly A farther object fe to 
provide meow for eoatroltiaf the dropping 
of the peed, means tor mahlog too seed rows, 
and means tor covering to* wed which him 
been dropped. 

STUMP PULLER.—W. W BttsgTJ, 
2028 Grand Ave* Milwaukee, Wls. An ob¬ 
ject of the invention b to provide a devtoe 
tor pulling stumps which to so arranged as 
to p ermi t of pulling a plurality of ntotnpe at 
one time, A further object to to provide 
means by which the etnmpe ere pulled from 
opposite directions, so that the rtonp* on 
one aide afford an anchorage tor puffing toe 
stamps on toe other ride, ▲ still further 
object b to provide a tractor with a ptaratfty 
of drama tor drawing in tho cables which 
pull tho stamp* each dram being indepe nd ¬ 
ently ceutroflecL 

Of C ont ro l Iritnri 

TRUNK CONSTRUCTION —D, B. Hamp, 
m St Nicholas Avs^ New York, N Y The 
object of thb invention b to provide a trunk 
of the sectional type espe c ia ll y adapted tor 
um by traveling salesmen, the independent 
sections being capabb of being nested and 
locked to each other, thus preventing their 
bring separated and feet. A further object b 
to provide a trunk including adjustable mesne 
for connecting and locking any number or all 
of the sections together (See Fig. 4.) 

SANITARY WARDROBE SHELF.—J 
FOnssm, 1987 Madison Are., New York, 
N. Y Among the pbjeots of the invention b 
to provide a shrif of suck nature that there 
b no place tor dust, dirt or vermin to aooumu 
late and be held, to provide a shelf having 
attachment or hanging means of suck nature 
as to be easily applied to the supporting 
walls to effectively support the sbrif, and 
moans for the attachment of an exteorioa to 
the main part of the shelf so that the main 
and extenston parts will be perfectly flask. 

STAGE - COSTUME APPLIANCE. —H 
Sksocka, 253 W, 80th St, New York, N Y 
The aim of the invention is to provide a stage 
costume appliance by means of which novel 
and spectacular effect* may be achieved. An 
object b to provide a devtoe which ahall be 
relatively simple and by means of which the 
costume may be Caused to be manipulated to 
produce an Illarion which shall be plowing to 
the aye. A further object b to provide means 
tor supporting the device in such manner 
that no discomfort will result to the wearer 

COLLAPSIBLE SEAT FOR CHILD- 
REN—W V Homer, 106 Chambers Su 
New York. NY An object of the invention 
b to provide a simple, strong and easily sol 
lapsed commode seat. A further object 
resides in the provision of a structure 
wherein In assembling the asst a minimum 
amount of time and labor b required, whereby 
the seat can be eerily mode toady tor Imme¬ 
diate use. * 

METHOD OF CONSTRUCTING RE¬ 
INFORCED CONCRETE STRUCTURES, 
—EL Vah Bavsokm, O wt a r we l e, Belgium. 
The Invention relate* to reinforced eooerote 
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structure* In white hollow walls an mnhtod 
complete la a hortomital portion with window 
easement and door frame*, and cornice* 
where required The complete bo Udine form* 
thus a unitary structure made np of ready 
molded mombloek sections, and the labor of 
erection la made aa aim pie aa poeaible 

CAMERA.—T Gallo. 244 E. 13th St„ 
Now York, N. Y Thla invention relatea to 
a camera which wilt have aa one of it* 
object* the provision of a ground glass pinto 
by mean* of which the camera may bo 
focused accurately, whether a mil film or 
plate la intended to be used, without resort* 
mg to tbs necessity of removing the film. A 
further object is the cooatrortiou of a camera 
which wtti be capable of receiving either roll 
film, plates or cut film at the option of tbs 
user. 

POULTRY FEEDER.—C. J Prone*. 
Box 54, R. F D No. 1, Calicoon, N Y Tlio 
Invention la particularly designed as a device 
for feeding grit or ground oyster shell, 
alt!tough It may be employed for feeding grain 
or similar food The principal object Is to 
provide a feeder with means for rifting the 
contents of a gravity food hopper whereby the 
dirt, husks or other foreign particles are 
eliminated during the feeding operation. 

TOOTHBRUSH HOLDER. — a B 
Bakkb, c/o Miss. Dental Association, 
Armory* Nheu The object is to provide a 
receptacle which receives the tooth brash and 
protects the same from contamination by 
chut, dirt or the like while exposing it to the 
advantageous action of light, which provides 
a separate compartment for each brash, and 
which is In all respects sanitary and hygienic, 
and may be readily attached to any con 
veniont support 

FORM LIFTER.—L. M. Comn*r, c/o J 
H. Updergraff, 1680 Second 'Ave>, Peoria, HL 
This invention has for its object to provide 
a device especially adapted for lifting and 
supporting concrete forma, used in building 
construction, wherein the lifter is adapted to 
be connected with the form and has means 
for engaging a supporting rod or pipe so 
arranged that the lifter carrying the form 
may be moved up the pipe and will hold the 
form In adjusted position 

COIN HANDLING APPARATUS—8 J 
Bauioe, Disbursing Officer, U 8. Naval 
Training Station, Hampton Roads, Va. One 
of the foremost objects of the invention is to 
provide a method of handling large quantities 
of eoln*, a preferably recta n g u la r or sqoare 
bog bring used to hold the coin, and bring ao 
arranged that stacks of coin can be readily 
shoved out for distribution. A further object 1 
to to provide a box, the UU of which to sealed 
and having the amount contained therein in 
dfeutod In some convenient place* and the 
cotes so arranged that the individual rows 
eaa be inspected fo order that a balance may 
easily be calculated. 

PIPE JOIOT-r-H. G, PLumn* 82S 
Security Bldg., Galveston, Texan, The in¬ 
vention teUtee particularly to Joints of tits 
baB aad socket typo adapted for use Indrwlce 
floating pipe* tte ptarpocs to to a 

joint white to floxflde under any and aUeen 
dittoes* rifestfvdy fabricated* and one white 
OnemmMfp withstands at! streams to white 
It'mkr be mhdected* 

^tipTA^AlTO GARBlrfft FOR 

EGG&— SSt OMBX* Box 82, Iwavtu worth, 
Kansas. The pritetf? tovi ^ 

tote Itetiri r eoep taeto capable of nss with 

wl9 fee a fens rimdatton rite to 

osM^Sow Ami wWte wtff of gadfly 


nxamiuing the egg* while in transit or 
stnrugr A further object U the prowrimi of 
a filler in the nature of a tray haring u series 
of attached egg pockets, the truy bring 
adapted to fit the ordinary ck cuse 

PEN AND PFNC1L UL1P— R. Moore, 
354 Hunter St, Ossining N\w York The 
iuvolition has fur it* object to proridn a 
clip furm mounted main n pen or ptncil for 
line in quickly nnd munly securing the mime 
In the pocket of the uwr Tho ehp deimhcd 
from the peu or pencil cun be applied to the 
odgo of the pocket, and left thi rv when it 1 h 
desired to use the pend! without the clip 

gprR— p m Krixt, I>athort Texas. 
An important object of thi* invention to to 
provide meant* whereby the attaching button* 
nn a spur may be gwingingly connected to 
the bund of tho spur In such manner that the 
same will lie flatly in contact with the uukle 
portion of the boot ho as not to nernpe or 
wear the boot. A further object to to pro\ ide 
mean* whereby tho swinging button attached 
to the arm of the «pur may be readily ru 
new fid 

TEA OR COFFEE POT—R F OtHFif, 
Box 1274, Spokane, Wash. Tho itmutiun 
comprehend* a coffee or tea pot which to 
provided with a pair of diametrically opposed 
handles and spouts, so that tho same may be 
pomed from one person to another without 
setting the device down, ami the person 
passing the same can maintain a bold until 
the person receiving the same has tightly 
grasped it 

EGG CARTON— R. M Odell, Box 82, 
Leavenworth, Kan The present invention 
relates more particularly to devioes for safely 
packaging eggs for transportation or parcel 
post service, the object being the provision of 
a device by means of white the eggs may be 
shipped without danger of breakage in 
separated cup-shaped cells, and which when 
disposed within a cover or the like forming a 
carton proper, will act as a brace to prevent 
collapsing. A further object Is to provide a 
device in white sir, beat, cold or moisture 
may be sxcladed from the package thus doing 
away with the necessity of oold storage 

BAG —C. J Fmeuub, 547 Broad St. Ely 
ria, Ohio. The invention has particular ref 
erenoe to a bag white to produced preferably 
from cheap material and white includes a 
dosing flap with a handle associated with 
the flap for carrying the bag. The primary 
object to to improve the construction of such 
begs, especially the means for fastening or 
anchoring the handle. 

BARBEL PROTECTOR—W. F Max, 
c/o Tex Oil and Gas Co., Apartado 152, 
Tampico, Mexico. The aim of this invention 
is to provide a device particularly adapted 
for nos in connection with barrels, and by 
means of which tbs barrel may be braced 
and generally strengthened to withstand the* 
shocks incident to handling in transporta¬ 
tion. An object to to provide a brace or pro¬ 
tector white shall be of simple construction 
and permit of Instantaneous application, and 
without adding to the space occupied by the 
bsmii 

CA8EMEJNT HOLDER—W TU Rem*. 
449 Now BoOmM At*. Bronrdlle, N Y | 
This invention relates to means for securing 
a hinged window frame at any desired post 
don of adjustment, an o bject bring to pro 
vide a casement bolder fa the form of a 
curved bar having serrated sffrfscos, and 
provided with means for engaging the bar 
to secure the window sgafast movement A 
further object Is to pr ovide a device of this 
character which u ritnpto and inexpensive. 


RANGE FINDER—L (.ivrnonu 152 
Chestnut $Jt, Jersey City, N J The inven 
tion relate* more particularly to a device 
especially adapted fur (fading the distance of 
ubjccts iu order thut a camera mnj be prop¬ 
erly focused Tim primary object to to pro¬ 
vide a device which to small and therefor* 
eairily portable, and by which the ritotntict 
between tho camera ami the objeet to be 
photographed muy be ascertained with unfit 
clent accuracy to enable sharp founring of 
the picture. 

PRUT TICKET HOLDER L und H 
Uorr, 230 West 17th «L, New Wk N Y 
One of the principal object* of the miration 
i* to provide a price ticket bolder iu white 
prior indicating means may be retained 
against aceidental displacement or nimement 
of the holder therchy proririing u holder fa 
white the smiral elements are ut all tlinea 
in proper position A further object to to 
provide a bolder especially adaptable for use 
with flexible anil interchangeable price 
tickets. 

POCKET CHECK FROThMTOK —O 
K. Lt If scott, Tokoa Wu*b Tho invention 
bo* reference more particularly to a small 
and compact device which may be carried 
upon the pereou so that it may be handy 
for use In presenting fraudulent alteration* 
in bonk chocks and the like The device 
comprises a pair of plates tho Inucr face 
of ons plate having a series of fixed printing 
character* and the other plate having a 
movable inking device adapted to cooperate 
I with the printing characters to reproduce 
I any one of the series on a cheek when pre 
sen tod between the platen. (See Ffg 0.1 

DOMESTIC COOKING VESSEL —G 
W Watts 702 Central Ave Merchant* 
Cafo, Hot Springs, Ark The object of the 
invention to to provide a domestic k ten in 
cooking vessel which to high!) * filch nr in 
use In that It comejm the st<uin from the 
generator chamber to the contain* r for the 
substance bring cooked without exposing the 
steam to the possibility or danger of being 
condensed, and which deliver* tlio steam to 
the bottom of tiio container when by the 
■team rises upwardly through the Kubutui ce 
to be cooked 

CURTAIN FOR LAMPSHADhR OR 
DOMES.—H A Kvmue, 741> 7th St 
Brooklyn, N 1 The ln\ration ha* for its 
object to provide a curtain dorigned for use 
in connection with lampshade* or domes and 
arranged to permit the user to reiuhlj ahadc 
the eyre against direct rays of light otnanat 
fag from the burning lamp. Another object 
to to provide a spring-con trolled curtain 
which may he quicldy attnehod and which 
to normally in inactive, out-of-alght posirtou, 
but can readily be drawn into active position 
to forth a shade. (See Fig 7 ) 


character white 
pet durable fa um 
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1 vy Hardware and Tools ^ _ 

j ADJUSTABLE BIT—T G Dotlk 745 
| Hanover St, Fall River, Mam. An object is 
j to provide a bit with an adjustable bar carry 
1 fug the spur at Ao operating end of the bit 
and secured in it* position of adjustment bv 
! means of Ao same screw which to utilised for 
securing the cutter plate at its prop* r adjunt 
meat A further object to to pruwdo a bit 
having removable spurs, one of said »purs 
constituting a portion of tho enttlug plate and 
the other removably damped against the bit 
by means of the securing means of Ac cutting 

hut*. 

SAFETY DOOR FASTENING —J M. 
R*ao>, 10 Kossuth 8fa Brooklyn, N Y An 
object of the invention to to provide a con¬ 
struction white will not be fa the way when 


not In uhl. but will n suit n|H ulug 

the ilnor beyond a otrUlu irtMit wtou iu 
use, tho idea la fag to produce u d* \ict white 
will take the place of the urdlnurv door 
chain, but which may be adjured to lock 
Ao door In a partially open isodtinn 
VI IXEY C Y8ING —F Km n Ktt, 
2184 Cuuulporl Ave, Chicago III Diih 
invention relate* to a housing and attaching 
flnngu for *ate pulh)* Tilt prinn ohjtct to 
to simplify and cheapen the const ruction of 
Hath pulley* to whhli end It In proposed 
to pnshiee the housing and uttnchlug flange 
of tho pulley from a Hingle Hlint of umU rial, 
the part* to mg ao arranged that tiny muy bo 
Htumi>od from thi she* t in a single operation, 
und l>eut iu such manner os to properly sup¬ 
port th< nxle of the pulley far free rotation. 
(See Fig 8 ) 

FISm\G TOOL -U H Brown Box 
772 Bn'ckenrldgt, Tfstta TIiIn invuition 
bun far its object to prm lilt ii toed far find 
mg and remmmg uiuhriruble object* from 
writo hh, far instiuiee broken bjl* piw^a of 
stone and tho liki, whir* in a body to pro 
\iile<| having it *« rh'n of barbed holding rods 
normally extending beluw tlio body and ro- 
siliently supported to (m rmlt tlam to yield 
when directly engaging tin art hie t<» mip- 
port the Hume during n mo\ al 

CIRTAIN ROD —T B Aktbs 20 Tamp 
^t, Newark N 1 This invention relntcs 
to rofto adapts I to mipiKirt curtains in jnx 
tapoNitinn to the window at the inside of Ao 
same being no mounted a* to Hwlng at right 
Hugh k, or clear of tlie window In order to 
afford maximum \entilntimi nnd light fn 
Kress. Tin device Is adjustable to windows 
of various width* and may be swung to |*r 
mit of eou\enn lit riuuung of the window 
pnnfw It may lie easily mounted in position 
for um 

_ Heati ng and Li ghtin g 

’ MEIU T RY \ VPOR LAMP—M J 
( oB\r, 2fi Rue de Bnbylone Pans Franco 
This {mention has fai \iew more purtliulnrly 
a damper of the oscillations of the m« rcury 
nn nre-stnklng de\ln* nnd various construe 
tion si forme »f current suppl> arrangements. 
This lamp poswsses the pn»|K.rtv of to tog 
able to strike its are just aa well b> hh re 
rocking aa by the ii4*tioii of tlie expansion 
of the gaa under the Influence of the heating 
lamp 

RELIEF VALVE.—IT W Juktcm Na 
imnoeh N Y An object of this indention 
Is to pro\ide n tnhe which will permit the 
florapu of uir from h steam svatera. and will 
nutomatlcally chwe nisi prment the escape 
of steam therefrom \ further ohjoct to to 
pv^ividi a diHphrHgrn controlled \nlve which 
may bfl noddy applied to a stenm system 
which will net qnirklv will be simple and 
readily «ct*e*slble in cum it should need 
repair 

INDIUATOIt-n A SoiMCRBiaw 74 
Uostwlck A\e Jersey Hty, N J Tlie fa 
vtntiou has fur It* object to provide an fadi 
rating inechanuun which will facilitate Aft 
application of u iie*cdle to it phonograph 
record In the dark, by providing a luminous 
indicator nsanrinted with the record and 
with the neealle arm of the producer, which 
will make it powdble to quickly apply a 
needle on the outride edge of the grooved 
playing ourface of the record 
OIL BURNER.—A A Lthdltv 1728 
Weet Riverside A vie, Spokane, Rash The 
purpose of the intention to to prmldc a 
self-denning fuel oil burner for use in con 
nration with hot wafer and steam furnaces 
or Ae like, and so constr u c t ed as to prevent 
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dogging, but pmkM with idmm for cfaan 
lug tho same out with steam or hot water hi 
rune of nivcmtly Tha ilevlco in provtdol 
with niruiiH wlu*roby the regulation la auto* 
math ftoiitnllnx to the tomiwrnturo of the* 
lirating plant It alno i»rmitH of the parts 
htrniK *n**ily rieunml ami maintained in good 
oriii r 

—— ■ 11 ■■ ■ J. 

Machine* and Mechanical Devices 

HOCK DRILL HIIXltPKNlXO l>t\Tc*E 
—J II IIini-h Stn V Box l34 (> Aiiburn, 
('alif MIm intention r*biUw to ro« k drill 
sharp* m'l# mge liluoa. Tin foromori object ia 
to pro* id* a inarhlno having convertible 
mm huniNiii thorn n uml ojh rated prtfcrubJj 
by mnnprowimi uir for culturing a rock drill 
or for shaping uml HharpenfnK th( cutting 
point \ further objocT i» to provide on 
arrnngt uii nt in the gripping jaws, ambling 
the ri v i nod of the jaws for the pnr]M»*o m of 
collaring a drill in one position and «lmr|*en 
vug tin drill when in another position jflee 

Fig » ) 

LINK M \KING \TT\t IIMPNT FOR 
TYFKW KITING MACHlNt -It (3 
ITERIRA Box 01*7 X HlparalHo, l Idle \mmig 
the objmta of the imnntion la to provide a 
Hno making uttarliment nrrunged to permit 
the um r to tjiih kly and nmnirately produce 
horizontal or v< rtlml line* or cnmhtnullona of 
the same, «uth km are used in making out 
dinarmni*, imoicin and other typewritten 
matter Another object in to | term it of eaidly 
applying thn attachment to vnrinu* types of 
typrfirttjiig mm IiIhph. 

VIA M13 XXASTIING MACHINE. — I 
Tknha 7H Jriftrson Si . Brooklyn, N \ An 
objett of the Invention 1m to provide a 
marliim having facilities for liming attached 
In definite pi ml lions upon a carrii r u large 
numb* r of |»icii h to be a uahrnl whereby the 
operation of the rarrii r and the unit* through 
« supply of water nr other clean sing medium 
the plumes will he thoroughly saturated and 
snhjei led in auxiliary inrunn In thn nature of 
scrubber* or agitators. 

COMBINED RECORDFU AND HFO¬ 
IST FR H II I ohm vnv and A F Hem- 
JUJU Itox 85 Rome flu This Invention 
related nmri particular^ to u combined re 
corder mid r* gistor for use with fluid-dlw- 
penriog imi him Dm The objett D to provide 
* devieo wliich will iniiki a permanent rec¬ 
ord of tin fluid diupcnwri with ro«i*ect to 
both volume mid frequmey of the flow ami 
will openly register the quantity of fluid 
dispensed mid will wnntly registi r the vol 
iime of flow 

PORT \RL1 DMtRH'K - XV S Oa* 
HETT MlM XX Marshall St Rhhmond Va 
One of the foremost ohjis ts of the Invention 
la to provide a portable derrick whlili Is 
cupuble of being ciisllv operated A further 
object is to provide n |*>rtnble derriek In 
which the steering propelling turning, re 
vnlvlng and loadliftlng functions can be ac¬ 
complished by one man uml wherehy tho 
load t an be r* mlily dumped from the lifting 
erarth by npi ration from the platform of the 
derrick l See Fig in 1 
T>RU UNO MAI IIINK.—O K Atkin 
miAf c/o Aurora Tool XX orka, Aurora lnd 
The primiirv object of the invention Is to 
provhh u drilling machine In which nil of 
tins nhiviug |uirts are inclosed thus protect 
lng tin in from dust dirt and the like, and 
at the same time uffurdtng protection against 
Injury to the o)tcrntor \ further object in 
to construct the mneMm in such manner 
that all the parts are retullly accessible 

mirk bottle r\p tubing m\ 

CHINK P 1> StMMorfH Huntington lnd 
The limntlon n lutes to a muchine which lit 


adapted to ho xtatd ha om&Mtkm with « 
milk bottle cap-making maefciaa for the Pur¬ 
pose of receiving the caps and packing them 
Into a tube or other container A specific 
object Is the provision of a machine embody 
lng a pair of oppositely rotating pnrallel 
screws spaced spurt so that the bottle caps 
can be dropped into the spare between thn 
screws, whereby the threads convey the cape 
through u guide, which directs them into the 
container In an even in turner 
MIXER- — O t 1 T Hi hijuw l>rnper, N C 
An object of the invention Is to itrovide tt 
time and luhor saving iin'clinnisni for mixing 
; different < Insseo of fiD rs such ns cottim and 
1 wool or fibers of vnrioiiN colors. A further 
object la to provide a mixer which will be 
simpU and practical in construction, strong, 
durable and efficient in use ami comparn 
tively Inex]>ensive to lnstHll and opt rate The 
dev let lnclndv*» menus whereby un nlr cur 
runt pusses through a continually swinging 
distributing nrm lu enrry the inlxtsl nutUriul 
intfi a feed pipe (Hue Mg 11) 

H\X\> MOWER XlTAI'llMENT -W 
T HojIh I’lnttcvlllc X\ is An object of the 
[invention is to provide n dm nn« for adjusting 
the roller of a lawn inower The invention 
i« particularly designwl for thut ryi>e of 
mower wherein the roller supports the blade 
[currying frnme, and by adjusting tho roller 
l the blade may 1 m brought into rinse prox 
inilty to the ground to cut the grass short. 
A further object is to provide nil adjusting 
merhnnIsm wldrh mny be readily employwl 
on lawn mowers of the usual tris^ now on 
the market. 


__ Mnakal Dr rlcca__ 

HnONOORAPlT lU/OORH (’AIIINCT — 

J 11 KIT M Alt liHOTi'/j First Ave Heat tie, 
XV iwli The aim of this inviiitiou in to pro¬ 
vide a record mbitior having simple means 
wliortby a desiri^l r«*e»ini may lie projected 
to a js»dtion from w Ik rn it may N tutlrtdy 
removal from tin uiliinit. V further object 
is to rend* r tin ejecting mechnuism moperu 
tlvc whllt one of tin rt'cortis Is removed from 
!the cabinet so as to prtvint the niuoval of 
fulditioitnl n*ronls until tin m*oni whhh bus 
ulrendy Imi ii n moved is repliu-nf 

Dili M EAR —O AIfyke. till \ Htntc 
Ht, ('hi* ago ill An object of the invention 
Is to provide n drum ear which lias means 
for preventing tin slipping of the name along 
the drum eonis. A further objei-t Is to pro 
vhio a device of this type whhli nm he 
quickly ndjnsted und whhli will not 4< ntick M 
nor cut the drum cord The ilevle** is simple 
in construction and nitration priuthnl rom 
iiicrcinlly niul not likily to get out of order 
ensily 


Prime Movers and Their Accessories 

MXXIFOLH- U XX Aixfn fl« Safford 
St Fr*sim iVilif Tlic invention hiiH for its 
object to ]irmide a doilro of the chnracti r 
specified especially ndaptinl for use with 
carbureters for hinting the vujiorijdng tube 
by moans of exhaust gHsen, and for lituting 
the ndxtiin before it is dellwred to the en 
glnc Tlic manifold not only heats the fuel 
lM*fore It outers the carbureter hut also heats 
the mixture as It |msses from the mrburetur 
ATTXJMOmUC FI FL CI*T OFF —T3 
8 Kivu i /o II 1* King Electrical ft Ma 
chine XX orks. Osgood lnd The invention 
relates to Internal combustion engines The 
object is to provide a cutoff whhh is con 
trolled by tlic pressure in tho lubricating sys¬ 
tem of the engint which is effective to cut 
off the aupplv of fuel to the engine when 
the pressure in tho lubricating system falls 


[ Mow tk« point at wfckh a ooupleto dmlft* 
Ltfcyr Is insured or dantorotuly ax coeds the 
pdtat of tele upmtSoa* 

COMBINKI> INTAKE AND EXHAUST 
MANIFOLD—« CUM, e/n Sherman 

1 Theater, Lkw Moines, Iowa The present 
i Invention relates generally to gaseous fuel 
vaporisers and more particularly to s com¬ 
bined Intgkc and exhaust manifold structure 
the arrangement of which la mch that gas¬ 
eous fuel for engine consumption will be 
intimately fixed and vaporised In its passage 
to the engine by the influence of the hot ex 
haunt gann*. 


Railway! a n d The ir Accessories 

LOCOMOTIVE JOURNAL LUBHICAT 
OR,—J 0, B. Pboupfoot, R, >o, 6, Oraf- 
ton, XV V*. A purpose of tho invention 
la tho provision of u lubricator which is 
adjustable to permit of ita adaptation to 
Journals niul axles of various sixes, and 
which Is so constructed os to ronder it easy 
»»f access. A fnrther objoet is to prorhle a 
lubricator which fluty be readily removed and 
replaced front a journal box, and which in 
suros roll a Wo lubrication of the journal to 
prevent its becoming heated. 


Pertaining to Recreation 

TOI ~XlUI*LAN M.- -ET J I > EEKiNH, lloom 
0 Reach Block, Lcwinton, Idaho An im¬ 
portant object of the invention is to provide 
a toy uirplaue which may bo thrown Into 
the air fur r substuntiol distance und which 
Im caused to move In a circle nr aplral path 
when descending. A further object Is to pro¬ 
vide a toy airplane having a pair of ballast 
weights which arc automatically actuated 
when the airplane reaches the limit of Its 
upward movement so oh to operate the ver¬ 
tical and borlsontsl rwklcrt (Hoc Fig. 12.) 

OAMK APPARATI H — R 11 Rtogw 
(lActrn, XVeiurebe Hldg Minot N H An 
object is to (irovide n game similar to chock 
ers in which the continnity of mo\1ug suc¬ 
cessively from square to square is Inter¬ 
rupted hy the provlsiou of a central passage 
same in the form of n cross, whereby greater 
raeutnl effort U required In playivig the gnnie, 
consequently more enjoyment Is derived 
therefrom 

CAME —J Johnson, Box 583, Monlo 
Fork, Cal Tin* particular object of the In 
vcutlon it* to combine the Imloor game of 
bilHarda with the outdoor game of croquet 
or roque in an outdoor game which will 
neccMftitntr but minimum space and which 
nmy be utilised beneath awn in gw, tent** or 
otlvcr c*u< ring The prime object i« the pro¬ 
vision of h game board which will render 
possible the playing of a gamu embodying 
the above characteristics. 

PLFA8URE R \ IIAA AY —H F Riehx^ 
144H Hast Nineteenth 8t.. Bns»klyit, \ Y 
The object of tht invention is t*> provide a 
railway for use in pleasure rosortu, parks, 
exhibition groumla ami the like niul ar¬ 
ranged to take up comparatively little space 
Another object is to prov ld« for safv ty of the 
pnnengora even should the car tmek become 
disconnected from the C4ir hotly containing 
the pnascngcrw 


_Pertaining to Vehi cles 

DEMOUNTABLE XV HEEL —II E. n©L 
t rr, Otisvllle, N Y The object of the in 
veution Is to provide a demountable wheel 
structure comprising a non-drculur hnb sec¬ 
tion carried by thn axle, an abutment flange 
at its inner side, a reduced axial extension 
projecting from the opposite side thereof a 
rotary non-circular number carried by the 


ext eua faw and capable of d wo a f w oo thl M* 
Juotment Uwnoo to bring respectively the 
same into end out of register with the boh 
section 

VEHICLE WORK STAND.—O W Agu 
onsog, 248 Magnolia Ave, KUoabetfa, N J 
This device is particularly designed for sup¬ 
porting motor vehicles in elevated relation 
with respect to the floor of a garage for 
effecting repairs. Among the objects is to 
provide a work stand which Is equipped with 
means fur retaining the vehicle in plan 
thereon, said means bring rendered active 
automatically by the running of the vehicle 
thereupon the stand is also adjustable to 
accommodate vehicles of various aloes end 
types. 

IIAND WHKKL.—IT W Doric*, Holy- 
wood, St JnmcH, Northampton, England. 
The Invention relates to band wheels such 
oh are employed for ntnerlng motor vehicles, 
for operating stop cocks, controlling air* 
craft, motor bon tv, gun mechanism, and 
other purposes. A special object is to pro¬ 
vide nn arm for a hand wheel bent from a 
sheet mrtal blunk, the marginal portion of 
anld blank bring Inturned mid forming s 
diaphragm within the arm 
| AUXILIARY TRACTION DEVICE 
FOR MOTOR VEHICLES -A. H Oeddco, 
28M Clermont Ave, Brooklyn, N Y The 
prime object of the Invention Is to provide 
an nuxillurj traction device by providing 
raeiuiH for transmitting power from ditchsd 
or mired driving wheels to the remaining 
wheels. A further object is to provide means 
for retulnlng the ateeriug knuckle spindles In 
nlinemrnt to Insure un even traction on the 
driven wheels. The device may be applied 
to practically any standard make of motor 
vehicle und net up for use In a minimum ^>f 
time. 

TRACTOR 8 A FRTY DEVICE — A. 
(3 inn yard and F Rmuou, Flood River, 
Oregon Among tho objects of the Invention 
la to provide an attachment for tractors In 
the form of a hand Itver which la controlled 
by thn operator so that in the event of the 
i»pc rotor bring thrown from the seat of the 
troctor the mipply of gun will bo either «n- 
tirtly or partially shut off to stop the tractor 


_Designs_ 

DhfiUlN FOR A CAME BOARD—R. 
11 t’MTtt, W9 8t John s Place, Brooklyn, 
New York. 

DESIGN FOR A BRACKET FOR THE 
HEAD RING OF AN FLWCTIIIO LIGHT 
FIXTURE.—H SuLAuowm, 1400 Forty 
lint Bt, Brooklyn, N X 

DESIGN FOR 8TATUETTE.—IlKLWf 
Ttua, address c/o Ho Thol Hales Co, 100 
West 40th St, New York, N Y 


XV e wish to nil attention to the fart that 
we are In a position to render competent serv¬ 
ices In every branch of patent or trademark 
work. Our ataff la composed of tnechanlraL, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications irrespective of the complex nature 
of the subject* mat ter Involved, or of tho 
specialised technical or selontlflc knowledge 
required therefor 

We aleo have assodatee throughout the 
world, who sestet in thr prosecution of patent 
sod trade-mark applications filed In all coun¬ 
tries foreign to Us Bolted Mutes. 

HTTNN ft CO. t Solicitors of Patents 
Woobrorth Building NSW YOBS 

Tower Building CHICAGO ILL. 

Sdcnttfie American Bldg, WASHINGTON U a 
Hobart Building SAN FRANCISCO CAL 
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Miscellaneous Notes 

Taxing AltHidt^-Ttie higher above 
the p*\emcnt Farbriaiui Hto the nlgber tnxo* 
they pay lu place of tho (inpopular levy 
on piano* Lb* atair earpeta and delator* of 
apartment honor* will bo taxed The more 
«talr carpet or etawitur yon nan the more 
you pay 

An Inland Lighthouse.— The lighthouse 

oiut off Atlnntio Oity well out to kvh 1h 
uuw OOU yards intund from tho bount anlk 
nod mrronndril by p*\ed Htroctw tunj ujiurt 
mant house*. In 50 year* the iitilftliig miihIh 
hnve added million* of dollum worth of land 
to the northern end of the inland 

A City of Storks.—In Angora, the cap¬ 
ital of NutlonalUt H'lirkcy, stork* nmy bo 
aeon everywhere One pair neat on live top 
of the column renred by tlio Itommis in 
honor of AuKUKtnN, other* on the r*»of of 
the Parliament bullxliiijr. nerersl pair* make 
their homo on the Hotel Hurbt, Boys are 
brought up to let them alone Indeed 
Auutolia is a bird*' paradise, for the Turks 
never shoot them or deatroy tlieir newt*. 

War Horse* Are Honored*—Of 243 135 

home* and mules with the American force* 
during tlio *ur, 08.HS2 perished A bronze 
tablet In memory of the service* of these 
our four-footed defenders, was recently uu 
tolled in the Btule War and Navy Building 
It was presented by I>r Stillman, president 
of the American Humane Aaaoclsttan, and 1 
wan received on behalf of the Government by 1 
Major General Holbrook, Chief of Cavalry 

Heavy Demands on Hickory* —Hickory. I 
with its unrivaled strength elasticity anil 
resiliency, Is uw>d far tool hamlleu, fur tlu 
sjiokps of automobile wheels, for golf dubs, 
And for inuny other port macs. There is in 
cmuringly keen competition among the In , 
di nitric* for this wood nlthough there are 
still lft,7N4 t tt()M,<K)0 board fret standing 
throughout the country Manufacturer* 
liu\o to go further for their supply, and I 
really select Mock iu already very hard to 
obtain in the required quantities. 

Shipping Cases for Rubber—A now 
case u >r shipping sheet rubber hns been ifl i 
trodoeed into Singapore shipping circle* bv 
an Amerlenn firm These reach locnl ex 
porters in the form of sheets mode of 100, 
per cent fiber tlio riveting packing and wtr , 
lng being done by tlm shippers The thin 
nos* of the slie«ts enables the casus built 
from them to hold from 12 to 25 per cent 
more weight of mUn'r thnn the old wood* u t 
boxes, aud the iilw nmatnietion 1* print! 
tally unbrenkablu, \ery cleanly, and water 
proof | 

A New Stage Effect —A Russian 
widow, Mme Hun BouLkomky, has demised 
an lngeiiluu* ikIiluo for multiple M'eiury 
whereby two scent* are pninlcd npon oho 
«limns, Colored lights arc thrown upon thia i 
drop-scene which bring out ct rtain colon* 
while eonoonling otln rs ao tliut with the 
same stage sitting clllur ii lundsrnpe or an 
interior may immediately be hnmght into 
view Playing aeverul nets with one sot of 
scenery b* an ldna that should appeal 
strongly to producer*, both us a novelty and 
from an economical point of view 

Revolutionising the Orchestra.—Leo 

Sir, an SM*d violin ninkir of Mariuandc 
France bns perfected jnstrumints that may 
revolutionise the orchestra. At prewitt wo 
use four \ lolin type instrument* ranging 
from tlio soprano > lolin to the bona viol M 
Hfr provides two aui* r sopranos a megxo 
soprano slightly nbme the present alto a 
burr!tone Just btlow the tenor, and a sub 
hns*. Tho nowdy-organized orehcatrn has 
boon trier! out at the Montmartre Theater 
mid critics declare that the poNdbiUtien of 
Interpretation are wonderfully increased 

A Shrewd Scheme.—Missoula, Mon¬ 
tana, ha* a wideawake chamber of eom 
mcroe It decided that tho mail-order cut a 
log while highly diverting to ths population 
also diverted much business from local firms 
Why not destroy all tho catalogs in town? 
Vow Missoula ha*, too, a movie theater and 
a genius, name unknown Ht* plan was for 
the theater to advertise that mail-order cutn 
log* would be accepted in lieu of the usual 
admission price, and priaca given for the 
oldest, the most used, and the newest cata 
log*. The Mbeme worked to a charm, and 
it* tncce** was celebrated by a bonfire fed 
by the Chicago publications. We ahould like 
to reoord that tho mail-order houses came 
bock wKh a retort a* Ingenious os the chal 
but the Mat thing they couM think of 
woe to complain to the Federal Trade Com 
mitokm, alleging unfair practice "unreason 
ably hardening c o mme r ce," 



Tools That Men Respect 


For more than forty years “tool quality” and 
“Starrett” have been synonymous. 

And, there has been no lowering of that quality. 
No weakening in the effort for improvement. 
No slackening in standards of accuracy 

Stnrrctt Tools have always been, arc now, and always 
shall be “Tools That Men Respect." 

2100 of th ese fine precision tools are described and illustrated 
in the Starrett Catalog No 22 H Write for copy 

THE L. S. STARRETT COMPANY 

7 At Werlf i Creditu T—lmakfrt 
A1d»*fdtt*rtrs of Ha%k Sms UmtJuefftJ 

ATHOL, MASS 



SOME TOOLS USEFUL IN CON¬ 
NECTION WITH FITTING 
Starrett Micrometer Caliper 

Th. um of a thin graduated sleeve on 
th* barrel carrying the base or som 
line. Instead of putting It on the barrel 
itself and using the old style movable 
anvil. Is the characteristic feature of 
Starrett Micrometers 

Starrett Large Micrometer Sets 

For Micrometer Set*, Special Purpose 
Micrometers, etc, see the Starrett 
Catalog 

Starrett Innide Micrometer 
Calipers 

The micrometer scrOw In the head 
ho* a movement varying from H to l 


inch The extension r»xl« are provided 
with a collar against which the rods 
are set m the micrometer head All 
contact surfaces are hardened 

Starrett Vernier Calipers 

Graduated in either or both Fnghsh 
. and Metric divisions for outside and 
| inside measuring Points are placed on 
, the beams and Hlulea for setting divid¬ 
er* to transfer distances Full direc- 
, tions for u»e are sent with each caliper 

l Starrett Heavy One Inch 
Micrometers 

These calipers are made with frame 
and other parts much heavier than the 
regular one inch micrometer Measur¬ 
ing surface* and hearing part* are 
hardened. Have ratchet stop and lock 
I nut. Decimal equivalent* stamped on 


the finme measure bv thousandth* to 
one inch AKo made in Metric Measure 

Starrett IT. S Government 
Micrometer Caliper Gages 

1 F rames are cut from steel plates 
Sides are covered with hurt! rubber held 
by brass screws The Micrometer screw 
. adjust* one inch, reading in thousandths, 

I und has lock nut The different length 
tail apindle*, forming anvil*, are inter¬ 
change tide Micrometers are furnished 
with ratchet stop or speeded screw 
thumb piece as desired and are made 
m Metric a* well as English Measure 

Starrett Toolmakera* Calipers 
Made from round stock, with legs 
drawn down The fulcrum stud i* 
• hardened, bows extra strong Made 
with Mid nut only 
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USUALLY BEARS FIRST YEAR PLAN! 

Always the 


the Third Year 

Do you eek stronger evidence, read thU 

403 Par fact Poaches on 
4-year-old tram w 

Mr C E fcrswbrMSs of Um. Ob to, wrU*f 
u* uiihr data o< Aa Amt 3A lOw aa follows 
On April 10, 1910, 1 tat oat qm of jinx new 
ft Rocha a ta r Pnah tress Um y—r wa pkktd 

peopl* hsre aaaa fMs tree, aad eta htrdhr 
baUara tka4r awn nat Ooa ol In adnlrart 
waa Poatmaatar J E. flalftyaw. who vaata ma to 

Rivv WHO 

Trees planted tn Spring, IMS, bore IS# to M peaeboo paat Simmer 

THE EARLIEST YELLOW FREESTONE 
PEACH KNOWN 

' Roc bet ter U greatest money making peach in tba world"*—Statement by large 
orchard!* 

Originated in Rocheatar, New York, tree U strong, upright grower, baa stood states* 
di r — a bal ow soro and produced a full crop, while the Elberta and Crawford, under 
the same condltioaa in the tame orchard, produced no bloaeoma and consequently 
no fruit 

Mr Yarkcr, Greece, N Y , who haa an orchard of 500 treea, report! 17 peaches 
picked In August from a tree planted the previous Spring 

Mr C. M. Thomas, SIS West 40th Street, Savannah, Ga^ pur chased a Rochea t ar 
Peach from m last February, and picked the first fruit In July 

CATALtK/VK—For description* and wuni of a complete list af (Henwood product* 
tend fn n rtpy of our l Hid catalogue Hi-*} Dependable Tret* and Plant* -it * fret 

St" We are headquarters for ge n u in e R oc h ester Peach 

GLEN BROSn Inc., Glenwood Nursery, Eitabliihd 1866 
ROCHESTER, N. Y. 


* EUROPE 

It was only 33 years after Robert Fulton’* ‘ 4 Clermont” 
had paddled her way up the Hudson River, that Sir 
Samuel Cunard and hi* amociatet founded the great 
Steamship Line which today represents, the highest 
development of trans-atlantic travel. 

From the early days of the oldf wooden paddle 
wheelers through the period of iron biogle-screw 
steamers to its present fleet of magnificent liners, 
the Cunard Company has $lwayl insisted on the 
beet ships that could be built* V - 

Including a number of new litixpncms ns^uners now 
completing, the Line possesMivpiett % ovwc epe 
million tons with all itf ndf^Mr^pk tttrblne>pio* 
pelled end equipped with ofl-burping I ‘ <. 

AQUXTANlA, BgRBNQARtA, MtAt^gTANKA ‘jJ’’ 

V,' °t82r 8£f" **5 

‘ Schedule*for 1922 nowread? J 
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Science Notes 

A Digest of Everything of General Interest Appearing in 
Current Literature 


In b reeding af Bpscto a. I n aa nperi* 
meet with 000 white rate belonging to the 
■Utoeuth to the twenty fifth geasration* of 
htothere and eletsn from the name Utter, it 
waa found, eaya Bounce, that ctore lnbreed- 
tog produced no deterioration* 

^ Sawdust aa Stock-Food.—From aa ex¬ 
periment station in Wtooonsto ootnee the re¬ 
port that after a long-continued diet, consist 
tog of one-fourth part of white*ptoe eawduet 
la their ration, cow* showed no risible 
change to their weight or milk production 

Spiritualistic Minia*~~From Southern 
Bavaria comet the report of an entire family 
of 11 members going insane through spirit 
Holistic experiments. The neighbors found 
them, after destroying their furniture, about 
to offer up an infant as a sacrifice to the 
“spirit of pure light” 

Tar pent Into g the Ptne^-'-Sttcresrive 
seasons of turpentining cause no lowoHng in 
s treng th or resin content of pine trees, state* 
the Forest Products Laboratory of Wiscon¬ 
sin The crude turpentine is the result of 
wound stimulus, and comes only from living 
cells In tho sap wood region of the tap bore 
The heart wood, wUqk consists of dead cells, 
contains no sap. ^ 

Prehistoric Freight.—Whan the cargo 
of a ship was unloaded remit)/ at Portland, 
Oregon, it was dtoco\«wl that a certain por 
tion, which was supposed to consist of wa) 
run tusks, pro\ cd to be the h ory tusks of the 
mastodon Crafty Siberian natives had sub¬ 
stituted these for the walrus ivory which 
was ordered The cheaters, however, 
cheated themselves, for in splto of its groat 
age the substitute was well preserved, and 
the large sis* of the tusks consequently made 
them more valuable. 

Crabs vs. Concrete.—In an effort to 

foil the ship worm, a wooden bridge creasing 
Boce Colga Bay, Fla., was replaced by one 
of concrete Certain marine crabs, however, 
peculiar to that region, selected this bridge 
sa their own, tunneling and boring into the 
adamantine material with ease- These crus 
tacoans are known locally as atone crabs, ami 
they nro equipped with enormous, heavily 
armed claws. With the aid of those power 
ful tools they ha\e succeeded to reducing 
portions of the concrete pilings to pulverised 
chalk. 

Tbs Fertile Aphis*—The report of the 
Bmithannlan Institution just issued, gives an 
account of the hop aphis, to which the muss¬ 
ing fecundity of these minute insects is 
shown. According to the author, the mother 
aphis produces thirteen generations In s 
year As each generation contains on an 
average of one hundred individuals, it was 
revealed that her progeny—barring destruc¬ 
tion from the attacks of enemies and other 
natural censu s wo u ld number well into ten 
eextllUon aphides annually 

Tree Growth. —With the aid of a newly 
designed dcnrograpli, son a remarkable fee 
tores relating to the growth of trees was 
cUtertnlmnl These included such phenomena 
as actual daily shrinkage and expansion of 
trunk circumference, a res tri c ted period of 
growth (not over three month* 1 duration), 
and a non rhythmic g r o w th dependent eolely 
on food supply, temperature and moisture. 
It was also found that the inchoate foliage 
and the elongation of branches may oooor 
weeks before the tranks begin to enlarge. 

Moths and Mimicry*—In soma large 

S carries to Argentina ft has been obs er ved 
bat a certain species of night flying moths 
frequents these place* during the day to 
rest The moths lie flat against the rocks, 
which they match perfectly in color, and are 
t practically Invisible This Instance Is pe¬ 
culiar by muon of the fact that these 
quarries contain a colored stone which Is un¬ 
known elsewhere, and the farther fact that 
it to less than a hundred years since the 
quarries were opened. 

Andent Bedfa Be w m A lthough the an¬ 
cestry of the bedbug appears to be unknown, 
it has been ascertained that its probable eom- 
panionshtp with man began at a eery early 
period. This probability ts based largely on 
the habits of a dosriy related species which 
infects the nests *1 certain birto It a s sess 
that along with man's evetotion from a ere*- 


tore of arboreal habits to one of more refined 
tastes, the bedbug, on its part, lost no time 
tn adapting itself to the changing conditions. 

Hew Old Is Ann?—A belated r ep ort 
froib the Booth African Museum states that 
n gigantic turtle captured to the year IBM 
died at that place a few months ago. At the 
time this animal was captured it was full 
grown, and Its death gave rise to much spec¬ 
ulation as to the longevity of these ent 
turn, for, as yet, nothing to definitely known 
about their natural term of life W ben tbs 
turtle was acquired by the museum it was 
named Peter One day Peter laid an egg. 
A hurried consultation of the museum prin¬ 
cipals took place The result was a blush¬ 
ing derision to give Peter the effeminate but 
not Inappropriate name of Ann 

Squirrels and Toadstool a.—An English 
naturalist reporta that squirrels are fond of 
fungoid plants, Uto observation of the ani¬ 
mal* to their natural haunts showed that 
they ate with evident relish the Fly Agaric, 
a mushroom deadly poisonous to man. It 
was noted, though, that they ate only the 
stalks of the plants, leaving the umbrella, or 
cap, untouched This raises the question as 
to whether tbs factor of safety Ilea In the 
Immunity of the animal or to the foot that 
the poisonous substance to concentrated to 
the rejected porta. If the latter be true, It 
revoato an interesting feature of the Instinc¬ 
tive discrimination of these animals. 

Cera with a Story.—A variety of com 
grains was found in the mortuary urns of 
prehistoric graves, recently unearthed la 
Tennessee The only other cereal of Its kind 
—a type between true flint and popcorn— 
occurs to the Meet Indies. This to taken by 
the Bureau of Ethnology aa proof of Inter¬ 
communication between the ancient peoples 
of North America and those islands, if not 
evidence that within the time of man the 
^ c*t Indies were a continuous port of the 
North American mainland. As the locality 
In which these graves have boon found be* 
comes more fully searched, It to possible that 
other sustaining evidence In this connection 
will be found. 

Sex Determination^—By starring male 
newts (Triton alpestris) at the time aperma 
togenesto to most active, it has been found 
that the animals remain in a neuter condi 
tion. Then, again, by feeding them plenti 
fully throughout the winter, during which 
period thou* animal* are neater* by nature, 
they were found to assume female coloration 
and other feminine characteristics to the fol 
lowing spring. The most curious transfor¬ 
mation, however, waa discovered when they 
wore dissected. The fatty tissues of the re¬ 
productive organs contained an ovary and 
young ovocytes, such as would be found to a 
recently metamorphosed female, together 
with well-developed oviducts. 

A New New Zealand*—The gradual 
disappearance of the native races of New 
Zealand, and the ever-increasing European 
population to not the only great change tak¬ 
ing plaee to that antipodal country Ae a 
result of the competition with Imported spe¬ 
cies which have returned to a feral life, the 
lower animals are also fast giving ground. 
Nor to this change confined to the animal 
kingdom. More than eleven mUUotie of tress 
of various kinds have been Imported from the 
United fftatee and elsewhere by re ae on of 
their enperiority over the slow-growing na¬ 
tive s p e c toe i and there hardy forests of tea 
perate origin bid fair, to time, to crowd out 
their eub-tropfoal rivals. 

Lmfffto wf Nutgraas NaU—There 
are tales of the sprouting of grass nuts that 
have ben burled for 80 yean, Government 
weed spsdaltota believe they have an authen¬ 
tic care of each ntfts bring In the ground for 
right yean without losing thrir viability, 
settle the question four galvantoad-iton 
cane about two feet square and four feet 
deeft without bottoms/have been stub tore 
the aril at the Arttorto* farm near Weak- 
3%o* re* heStag 2» pounds sf reG 

weaflOid wtth the reare nets, and reek Iff 
revered agafett Bgkt cans yffto 

*** **** *** ** 
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Chrtt Engineering Notes i 

A Motor-Boat Non-Stop Ran of 6527 
mlkw, which in *a)d to bo the lonjcrat on 
recortl, in reported by Engineering am hnWiiKt 
juat boon oecompllKbed by the new Pudfr 
Steam Navigation Company rootor-boat lx> 
boa M of 9000 toon, Hating left Livcr]HK)l on 
October 20th, tin* T^hon** arrUi.fl at Huh In 
HIhiila on Noiotnbcr 20th, without onre Imv ' 
Inf stopped her engine*. , 

Another Bascule Collapse is reported I 
from Wray* Ilarbor, \\ uab TIhj bridgi i 
which huil a span of 110 feet and a 16-foot 1 
madway, wn« wrecked recently by rolling] 
over bsrkwnni A new set of operating gear 
wm being tented and won not haudlml \»r> I 
carefully Tho pmcinent on the bridge whu' 
worn to such an extent that the counter 
weight w aa too heavy A\ Idle the bridge wuw ( 
being oftrned a gnat of wind caught it uml 1 
it wa* blown right o\er backward into tho 
water | 

A Valvelee*, Gcarleaa Engine, intended 
ultimately for automnbilu mm, i* hting| 
brought to the bench teat atago in Man 
cheater, England In a very gouerul wuy| 
tt may bo auld that llio cylinder* arc ko| 
urmnged, in multiple* of three, that porta 1 
betwoon them open and cloao in a fuahton 
which l**rmit* each piston, on tho return 
atroko of it* two-atrokc cycle, to comprea* 
it* own charge and to drhe n charge into! 
the cofnbuation chamber of tho adjoining 
cylinder 

Indian Hydro Projects,—Eleven sites 
In the Travuneore State have been exam | 
Inoil aith a liew to hydroelectric undirtuk I 
Inga, any* Engineering Am regards the Kallori 
acheme, the propuaal la to conatnict u ma I 
aunry dam to impound water in a lake of 
; four oquHrc mile*, with a fall of nearly 1000 
fct*t Tiie (lo\cmmcnt of Bengal baa ap 
pointed un expert eoinmittcu to curry out a 
hydroi loctHc tuney of the province The 
Mitney i* to be confined in the first iimtance 
to the Hill 'Tippcra area rouud Camilla and 
Chittagong. 

Electrification In Spain. — A develop¬ 
ment recently put under wuy Inclinin' about 
40 mile* of single truik lint oniaprixing a 
link between the mining region and the 
northern aenboard, through a mountainous 
region with many tunnel* enuaidorubh 
gnuloa, and nevoro climate condition* Tin | 
locomotive* will be arranged for regenerative, 
braking, and will opera to ut 8000 \olLs | 
Their apeod at cuiitlnumi* rating i* to be ifil 
kilometers per hour Tim contract ha* been 
await led, aud co\cr* one of the Urgent Kura- 
pean electrification operation* now under 
way 

A New Water-Works Hazard. —Craw¬ 
fish, according to the Engineering AW«| 
It coord, llirea tuied to dial ray a cumd bank 
on the Capo Fear Iti\or by tunneling into 
tho bank anil causing it to leak Sheet pil 
ing did not cure tint trouble, a* the fiah 
worked round tho eml* or lauoutb the piling 
so raw* of anger boloa wore made in tin 
hank Tho hole* wore filled with chloride of 
lime and araall stick* of dynamite exploded 
in them Other hole* were churned in tin , 
same way with common nult und the fl*h 
were presumably oxtt rminntcd, us the leak* 
stopped [ 

Carrier Current Control of trulna on 
electric railroad* 1* migginted um a pn ** ut 
poMdbllity by experiment* and teat* made 
recently at Schenectady The demonutmtion 
wm designed primarily to show the iippllca i 
Wllty of the system to tho expediting of 
electric train operation It was develojufl 
particularly to afford nn effective nieune of 
communication between the head and rear 
end* of long freight train*. Experience on 
the St. Paul's electrified sections shows that 
It la also adapted to communicating ahead 
of trains stalled by a faulty block, and 
straightening out the tangle with a minimum 
of delay 

Shanghai Harbor.—Tha report of the 
International Board, which boa mm oonetd 
wring the qufcrthm of the improvement of 
Shanghai harbor, recommends tht dredging 
of a channel, 600 feet long and 80 feet deep 
la the south channel of the Yangtxe estuary 
the cHminatiou of the private ownership of 
wharves, the entire harbor being placed un 
dor the International Harbor OotnmMon, 
the construction of public quays and moor¬ 
ings and abm of a commercial dock of the 
open type and moil steamer accom m odation 
In tala connection It la proposed toTmiW 
taunadtstaly a 600-foot wharf and 2800 feet 
Of berthing suitably equipped. The esti 
mated expenditure on immediate requlre- 
ments la 10,780^000 Bhasghai tasts. 
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Rubber-plants 


These are the halcyon days of recon¬ 
struction, they tell us, which inevitably 
follow in the wake of disastrous wars with 
a general retarding of world progress. Yet 
these same days are bringing forth more 
interesting inventions and discoveries than 
the mad rush of five years ago. Radio 
broadcasting concerts, air mail routes, the 
electric furnace, molybdenum steel in the 
auto, vitamines, dismantling Navies—un¬ 
dreamed of but a few months back, these 
have come to stay with us. 

Take radio; a boy today would hardly 
be called wide-awake who lias not set up 
his tuning coil and housetop aerial for the 
radio concerts which have been established. 
Not very far back in memory Marconi 
came to these shores seeking an audience 
for his wireless invention. A typical in¬ 
stance of the rapid strides in progress 
today. 

And the rest of the story is that every 
worth-while achievement of scientist and 
inventor has found instant announcement 
and support in the “Scientific American,’ 9 
the columns of which have been used as a 
powerful searchlight to turn the full glare 
of scientific information and assistance to 
their achievements. 

When the “Scientific American” re¬ 
cently changed to a monthly, the contents 
were greatly increased in scope and num¬ 
ber of reading pages; and with the present- 
day importance of Us news yon cannot 
afford to be without it. The stories of 
science are intensely readable as told by 
the “Scientific American”—and the prac¬ 
tical man finds a hundred applications of 
its information to his problems. The sub¬ 
scription has been reduced to $4, and if 
you prefer a trial subscription, it is 3 
months for 91 . The coupon below will 
minimize the delay in bringing tills great 
magazine to your desk or library table. 


\ 
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MAGNAVOX 

World'* Mandird loud qieaker repro¬ 
duce* radio music and messages for eon* 
cert* home entertainment and dancing. 
Anyone can operate it Everyone can 
enjoy it There b no anbatitute for the 
mam Msgnsvox. Sold by radio dealer* 

WmDetLC fee free fMsr 

THE MAGNAVOX CO. 

rettery, Oakland, California 
NEW YORK OFFICE 
SM Seventh Are Paan Terminal Bide. 
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the Pacific Coast 
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Scientific A meric** announce* ihe publication uf a 
book on radio trie phony and tolcyraphy entitled 

"RADIO rOR EVERYBODY" 

It will contain over SS> paces and m**ra than WO 
Ulttsumtums hound In wrvtttiblo cloth Price 11 JO, 

Itj^fvc* yuu complete dMcriiidonnftheMrlottaUndo 
erf appanttua, with erp la nation of which to uaa accord 
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to send a* wall a* rrrrhrr Aud it telb you 
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The Befl Ratary Qmmchti Spark Gap 

is an efficient, durable and carefully con¬ 
structed Rotary Spark Discharger The 
finest material Is need in ha mannfac- 
tura. The housing la of cast aluminum, 
the rotor and all insulation are made of 
Condons Da Celoron, the rotating shaft is 
made of tool steel, hardened and ground 

# to I-KWO of sa loch. A dear. 
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I Make your own “Wlrrieti," also 
Dynamos, Battsriw, Motors, Tele¬ 
graph, Tekaphone, Lights, Bells, 
Alarms, Colls, Current Reverter, Else 
trie Engines, etc. Book with 73 Mnt- 
trsttions, by e xp er ts so anyone can 
understand ft. With Catalog 

AO tots 3 fbr 25c pp. 

J C. DORR 

70S Be. Daubers fit. DopL 10 Chicago, DL 


The Chicago Broadcasting Station, 

operated by the Wettingbouse organisation 
and known as KYW, is heard regularly at 
•uch distant points as Luts, Fla., Austin, 
Texas, Woburn, Mass., as well ss at other 
distant point* The normal radius of trana 
Bait la about 700 miles. The equipment la 
aimilar to that used by the Newark and 
Pittsburgh station* operating on 800 meters 
wavs length and using GOO watt* 

Radio Equipment of Hugo Airplane.— 

There has been Installed on one of the 
huge “Goliath biplanes engaged in the Paris- 
London aerial service a combined radio tele¬ 
phone and telegraph equipment of SS watta 
antenna output with a sending range of 
about 180 miles at 000 meters' wave length 
The complete radio equipment, according to 
Kadioulcctricitfit weighs only 125 pound* 
An air propeller-driven generator for nix 
volts and 700 volts and a 0-volt storage 
bnttery supply the necessary current A 
3-bulb amplifier is used for receiving on all 
wave lengths between 300 meters and 1000 
meter* 

British Vacuum Tubes.—Our British 
friends hove eiidently mode up their mind 
not to fall behind in the matter of vacuum 
tubes. Tit us their vacuum tube offerings 
runge all the wuy from small receiving tubes 
to large tubes of 500-watt capacity The 
latest tnbe, or valve, ns they call them in 
Ragland, Is the Milliard ORA The plate 
voltage of this tube is given as 30, and the 
filament voltage as 30 to 4 volt* The base 
of this tube is of the four-prong type. This 
tube Is said to combine efficiently the qual 
Dies uf n rectifier mid an amplifier Thus 
It becomes possible to carry only one tnbe 
In stock for all purposes. 

The Brown Microphone Relay is a 

modification of the tyjie used by the Royal 
Air Force and the Admiralty It Is en¬ 
closed in n polished teak case On the radio 
side it hss a resistance of 4000 ohm* anti 
has a transformer mounted on a separate 
base with condenser, suitable for telejihones 
of 120 ohms resistance This is a highly 
efficient instrument, especially for the am 
pUficntlon of feeble signal* and enables the 
operator to dispense with the use of vacuum 
tube amplifiers. Whereas the current eon 
n timed with tube amplifiers is considerable, 
the current required for the microphone re¬ 
lay is minute, being approximately only 2fi 
milltampercs supplied from a G-volt dry 
bnttery 

The Amateur Transatlantic Testa.— 
Amateur operators sent radio manage* from 
tills country to Scotland daring the recent 
past which were reported as strong and 
steady by the representative of the American 
RutUo Relay League, which was lu Scot 
land to receive the signal* The transmitting 
sets were limited to a rating of 1 kw maxi¬ 
mum and to a wave length of 200 meter* 
Tills is in contrast with the commercial 
transmitters rated st 100 kw to 1000 kw, 
or over using king wave length* Accord 
ing to reports received by the Radio Corpo¬ 
ration of America, alt of the successful aend- 
< rs employed vacuum tube transmitter* 
Nearly all the messages received in Scotland 
were sent from New Sngland and New York 
State. 

Loud-Speaker* —It is interesting to 
note how many devices are being introduced 
for service as load-speakers In connection 
with the recoiling of broadcasted music. One 
of the now dm Ices is a simple born pro 
vlded with two arm* that terminate in soft 
rubber cap* Tiie ordinary pair of tele¬ 
phone receivers damps right over tiie two 
arm* so that the sound must then pass up 
through and bo amplified by the horn An 
other derice takes a single receiver, which 
is placed in the base Several receivers are 
provided with special coupling members so 
that they may be fastenbd to the usual 
phonograph tone arm, fbr amplifying the 
sound There can be no dfinbt that broad¬ 
casted music is at its best when It Is beard 
through some form of loud-speaker 

R adii Telephony far Moving Train*— 
France has recently been carrying out ex¬ 
periments on the Nord Railway with regard 
to the employment of radio telephony be¬ 


tween moving trains and bstwmo a moving 
train and a fixed print Radio an tan nr 
were fixed on to a railway coach, and a 
compartment of the earns ooach waa fitted 
aa a transmitting and receiving station. Be¬ 
tween two telegraph pole* by the aide of the 
line boriaootul antenna* were fixed at a given 
print Aa soon aa the train left Paris a 
radio c onv er sa tion was begun betweeu the 
train and the radio station at the Gan du 
Nord, and waa con tinned until tbs train 
left Oreil, 84 miles distant Without any 
modification of the wave length, tbs voice 
remained. It la stated, equally dear what 
ever the distance of the train from Pari* 
and whatever Its speed, which was at times 
GO miles an boor Kxperimenta are to be 
tried between Paris and Oalat* 

A Suggestion to Vacua Tabs Maker* 
—While there waa nothing better, the usual 
vacuum tube was considered just about Ideal 
for tbe general run of vacuum tube work. 
However, since special tubes have appeared 
on tbe market—or at least are supposed to 
be on tbe market, fbr it is almost impossible 
to obtain them at this writing—It now oc¬ 
curs to the uonnl radio enthusiast that the 
regular run of vacuum tubes consume too 
much filament current. Consider, for in¬ 
stance, s detector and two-stage amplifier 
That makes three tubes. Each tube draws 
somewhat o\cr one ampere, so that three 
tubes draw well over three ampere* Such 
a heavy currant consumption renders quite 
out of the question the use of a dry battery 
Then again, wlieu a storage battory is used 
it has to be frequently recharged. In either 
o\ ent it seems to most of us that the onrront 
consumption is entirely too great. Bo it I* 
indeed welcome nows to learn of tbe new 
tubes coming along, which are going to oper 
nte on n single dry cell with a current con 
sumption of one -quarter ampere This is 
certaiuly n move in the right direction. 

Redaction of Aerial Losses—The diffi¬ 
culties to ho overcome in raising the effici¬ 
ency of high frequency generating plants are 
apparent upon very little consideration, but 
even so, it will come as a surprise to many 
to learn that of tiie high frequency energy 
generated and supplied to the aerial, sa little 
os 10 per cent Is radiated. Thera is an 
obvious field fbr investigation her* suggests 
The Wcctricinn In n recent paper by Mr 
Hckersloy, read before the Wireless Section 
of the Institution of Eloctrical Engineer* 
nn account is alien of work carried out In 
1020 for the Marconi Company, in which 
the ground under the ucrlul waa covered 
wJth a wire network and thus screened from 
the electrical field. As a result tbs Iosoom 
were reduced four time* This is obviously 
s most important claim, and we can only 
regret that tho discussion which took place, 
and which was maintained with a warmth 
that augurs well for the future of tbe Wire¬ 
less Section, did not supply some of the 
omissions from which the paper suffer* It 
is of interest to know what is the precise 
effect upon the propagation of signals when 
no ground connection is used. 

Radio ▼* Aadlo Frequency Amplifica¬ 
tion. — More and more attention is being 
paid to radio frequency amplification, ai 
though audio frequency continues to pre¬ 
dominate. The difference between these two 
methods la that radio frequency amplification 
consists of building up tbs intercepted radio 
energy before Impressing it on the detector 
which In torn makes tbla energy capable 
of actuating a telephone or other device 
Audio frequency, on the other bund. Is used 
to build up tho audible frequency current 
lowing from the detector Now, In that 
many types of detectors only begin to func¬ 
tion whan the int er cepted wave strength ha* 
reached ft critical point, it stands to reason 
that very weak waves will not bs detected 
and so amount of audio frequency ampttfica 
tion can help matter* since there is nothing 
to amplify On tbs other hand, even With 
extremely weak signals it becomes possible 
to pass them through one or move radio 
frequency amplifiers to be built up More 
bring introdooed to the detector. Than, U 
desired* the output of the de te c tor fan be 
pasted through s ever al stages of ampfifioa 
Irion* «o as to obtain maximum kndMfcy. 
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Mechanical Engineering Notes i 

Tb« CUp Wringer*—Under this very 
wir oeeifnatkm there sppoart a oentrif 
ujral extractor designed to separate from 
motaJUc chips and shavings the oil which 
adheres so tenaciously to such material 
After loading the separator with chit*, « 
few turns of the basket, in one inutonce 
pour out no lees than six gallons of high 
tirade oil ready for use. it is to be doubted 
whether chips from all source* would assay 
so high in oil, but they always carry soma, 
and it should always be profitable to recover 
this material. 

Small Coll Springs, According to The 
Practical Engineer, may be tom pored in a 
wood burning furtmeo, by being first ox potted 
to the 'ame, and then Quenched In a mix¬ 
ture of ten quart* rosin, twelve quart* tal 
low, and a barrel of firii oil. More tallow 
should be added if the springe brook after 
tampering, but if tho brook is duo only to 
brittleness and not to hardnem, a nix inch 
ball of yellow beeswax sltould be added The 
epritign cun be drawn to a reddUh purple by 
being laid on a frame with horisontnl radial 
arms mounted on a vertical rod Hold on 
this Htar-uhuped contrivance, they should be 
lowered Into a crucible of molten load until 
drawn to the color desired 

Blow-Pipe Ha sards.— That there la a 
firc-hosard connected with the blow pipe is 
obvious, but tho best precaution* are not so 
plain It Is not the pipt Itself generally 
placed on a bench covered with u piece of 
sheet Iron, that constitute* the danger, but 
rather the proximity of ooliJeiing fluxes and 
Himilur materials. Blow pipes should be 
mounted oil au iron table with a dished top 
and this in turn should be mounted on u 
sheet Iron base or on flog stones The table 
should bo isolated from hiflummuble mate¬ 
rials. It can conveniently curry * small 
vice and anvil, which is often useful In blow 
pipe operations, especially in electrical shops 
where many soldered connection* have to be 
run do 

Machine Hammering with a “human 
stroke' i* tin interesting idea behind a re- 
iceotly developed rivettiug hmumor for small 
machine work Inutuul of currying tile 
, hammer in tltc more usual drop-head the 
i machine work* 'Just like a man 1 The hum 
mer head i* ut tlu end of a liitkory helve 
| just like the hammer wo used to use buck on 
the farm The handle end of thi* hclvi is 
I fixed to m cam control and ft is claimed that 
"the uduptathm of Urn elastic stroke chur 
aoteristic of the human urm and tbe old 
fushionod hummer has developed a resilient 
blow which cnuxoH mctul into the ilctflrcd 
shape with remurkuble precision nnd speed 
—yot which kneuil* into the rivet stronger 
physical properties than have heretofore been 
possible Also a speeding up of Nome 20 
per cent Is rlttitned fur tin average Job 

New Uses for Rubber.—Among the 
many priae winning hur actions brought out 
by the offer of the Rublvcr (SrowejH Asuociu 
tlon, the following are of iiitcro*t liquid 
rubber iii«ir|>ortttod with paint or other com 
position for preservation of wood and metals 
against the action of the sea, ami in the pre¬ 
vention of fouling of ships bottoms. In 
paint for general decorative and preservative 
purpose* For HUtomobilr curtain*, top* and 
mud guards. The Im-orporutJon of rubber 
with cement for building purpose*. The use 
of rubber u* a heat retaining covering for 
hot water cisterns. For the construction of 
*ea buoys and floats. In the construction 
of ship tmd wharf fenders. As filet for pat 
tern making A* cap* for the ends of lnd 
ders to prevent slipping For rough surfac¬ 
ing cement. For covering door handles. In 
composition with certain lubricants. 

Automatic Electrode Feed.—There haa 
recently been placed oil the market n semi 
automatic arc-welding lend, which may he 
attached to the standard automatic arc 
wckler retaining the continuous welding fea¬ 
ture of the bitter while permitting tho oper¬ 
ator to direct tbe arc a* required by tho con 
ditlotis of the work. The new device consist* 
of a welding tool to be held by the operator 
which act* an a guide for the electrode wire 
Xo the handle of this tool is provided a i 
■witch for operating the control on the panel 
of the automatic welder Attached to the 
welding tool in a length of flexible steel tab 
tng with an adapter at tbe other end for 
attaching it to the antotnutlc welding lend 
By means of this attachment the operator 
can work on products where the nekm to be 
welded la of very Irregular contour, or on 
large Jobs where the damping and travel 
mechanism for full automatic welding could 
be comptteated and aoetly 



Foresight 


More then forty years ago, 
when the telephone was still m its 
experimental stage, with but a few 
wires strung around Boston, the 
men back of tbe undertaking fore¬ 
saw a universal system of com- 
mumcatiott that would have its 
influence upon all phases of our 
social and commercial life. 

They had a plan of organisa¬ 
tion capable of expansion to meet 
tbe growth they foresaw, and their 
wisdom is borne out by the fact 
that that plan which they estab¬ 
lished when telephones were 
numbered by dozens is efficient 
now when telephones are num¬ 
bered by millions. 

Thu foresight has advanced the 
scientific development of the art of 
telephony to meet the multiplied 


public requirements It has pro¬ 
vided for funds essential to the 
construction of plant, for the pur¬ 
chase of the best materials on the 
most advantageous terms, for the 
training of employees to insure 
skilled operators, for the extension 
of service in anticipation of growth, 
with the purpose that no need 
which can be foreseen and met 
will find the Bell System unpre¬ 
pared 

The foresight of the early 
pioneers has been developed into 
a science during the years which 
have elapsed, so that the planning 
of future operations has become a 
function of the Bell System. This 
is why the people of the United 
States have the most efficient and 
most economical telephone service 
in the world 
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Patents and Trade-Marks 

General Principles. Current Comment, and Interesting 
Decisions 
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ASBESTOS 


We «re miners and shippers of Crude 
Aebestue in any quantity We produce 
all grade* at our world-famous BELL 
ASBESTOS MINES In Canada. We 
aleo card fibre*, epin yam*, weave 
doth* and manufacture a full Una of 
Aebeatot product* 

For anything you want in A*be*toe, 
turn to 

KEASBEY ft MATOSON COMPANY 

Dart 9-1 

AMBLER. PKNNAh USA 
Ovwn d te vwtfi teete AdUaw Mm 


Trade-Mark “Cedar” Descriptive —Tha 
Curamittxioner of THteiitn hna roeently de- 
dilwl that the won! *V«iar" a* a trade¬ 
mark for iHilitdi for hardwood floors, wood 
work, fnrnlturi, i*to, fa riiMcriptltu (tx parte 
(Tmnnri (Ticmto-iil ( ontiutuy, 293 O G »77) 
Iuridcutul to tI iIm tlmfaion It wu* lit Id that 
tlm urn of tin trade mark* 1 0 Cedar' and 
'( ndarino^ did not constitute a trade-mark 
use of the word * Odar M and thnt an appU 
cant nau not mutlluto hie mark to emivert 
tt into a dmcriptira mark and rogfalcr It 
It «wm* that the applicant attempting to 
register the won! '‘Cedar** dalma u*e thereof 
oh tarty a* 1888, baaing tbht claim of aae 
ti|*»n the nctnrtl nee of the trade mark "O- 
CiMiar* nine© 1907, and the u*e of the trade¬ 
mark 'Cetlarine, which the upplirunt pur- 
chawHl in 1917, for dating hack the olioged 
uee of tlrt word * Cedur” to 1880. 

Tha Lata pert BUL —Not only those cn- 
gogctl In Ukj prat tier of pnfrut in* *111 be 
glad to learn that the Lamport Hill, pro¬ 
viding for an attenuate inermum in the eal 
(trio* of the Patent Office pcntonml hue 
finally been pamed by the House of Rcpre- 
aentntivea, but a* well nil to whom patent* 
and patent right* and tlio proper protection 
of Imcntiomi arc dimtly or indirectly of 
Important 1 * The pumugi of this Mil murk* 
a distinct odMince In tho measures which 
have been iindnrtnki n to relievo tho con- 
giwtMl condition of the Patent Office, and it 
fa to N hoped thnt the St nute will act 
promptly and llkcwim pits* the bill The 
Sen VTirio AurnitAV than not hnritate to 
urge tiiain ita midint to do everything |hwwI 
ble to furl In r tbo complete cnattinint of 
tlifn law mid to m*c that it recoilca faiorahle 
coiimIiIi ration at the handa of tho member* 
of tho Semite 

Patent Assignment Must Be In Writ¬ 
ing.—A patent right i» an Intangible 
right of |iro|M*rty, which nevertheless can be 
trnnafirwl from out. to another a* oun any 
other personal property, but the law hag 
deiirlv defined what moann are neeeaanry to 
effect *nch a trunafer The United Stutee 
Dfalrli I f ourt of Delaware ha* again pointed 
out (Mineral Separation, Ltd, vt al v*. 
Minml Copper Co 27I> F 572) that under 
the Revised Statute*, Section 4808 un ae- 
Higninuit of a putint may be mnde by a 
writteu iiiHtnnmnt only and though no par¬ 
ticular form of word* 1* ewcntlal yet to 
conatitnte an awrigumrnt the in*tmment 
must he fmhetnntiallj a transfer actual or 
coufltruetlie, alth tho dear intent at the 
rime to part with the legal interest In whole 
or In part In the thing transferred nnd with 
full knowledge of the right* so transferred 
and an Inatrnnuiit width does not purport 
to trunsfer any prwicnt iiitertut in nn exfat 
ing imtcnt or in one for which nn application 
la |tending hi not an assignment within the 
Statute 

Application of Prior Art In Patent Salt. 
—Judge Anderson in writing the <W*falou 
of the ( Ircult ( ourt of Appeal* of the First 
nrcult in a recent suit on the Kibel patont 
No 845222 (Minnesota A Ontario Paper 
Uomjniny Ella 1 Pmeea* Company, 274 F 
548) gave u moat scholarly dtacumlon of 
certain proci am* of the paper-ranking art 
particularly those Imalitng the two of] 
Fonnlrluler machine* which for generation*' 
time be, n tlie beat known nnd moat commonly 
uaed put* r making machine*. In deriding 
that tlie V ihol patent wo* invalid and vm 
not Infringed the Court reiterated the prin¬ 
ciple of pat) nt law that a patent on a men 
dltfen uce hi degree in tha om of a principle 
Hhuw ii In the prior art, 1* Invalid. Further¬ 
more the court held that the principle of 
patent law by virtue of which a patentee Is 
untitled to all the usee known and unknown 
of which his invention fa capable, ami give* 
to him tho bom fit -of all the advantage* of 
hi* invention which he did not dfaeover, like¬ 
wise applies to prior art ueee and that lb 
interpreting the prior art with a view t* 
determining it* bearing on the patent in suit, 
such prior art nee*, although unknown at 
the time of tha creation of tha prior art 
patent*, were pertinent 

Manttf«ct«rinff Under Canadian Pat* 
enU.—It ia very important that Canadian 

pa too to** comply strictly with the provfaloni 


of the Canadian Patent Act with reference 
to the manufacture of patented invention*, 
for the general war extotuioa of manufactur¬ 
ing time provided by the recent amendment 
expired nn January 10th* 1922, In moet 
eoaoe it fa advisable for patentee*, on the 
issue of their Canadian patents, to consider 
the matter of haring thrir patents ordered 
subject to tho grant of license*. When a 
Canadian patent fa not ordered subject to 
the grant of licensee, the manufacture in 
Canada should bo commenced within two 
yean of the grant of the Canadian patent* 
nukes an extension of manufacturing time 
fa secured before tho expiration of the said 
two years. Extension* of manufacturing 
time can be secured in such oases only where, 
in an affidavit, the patentee fa able to aet 
forth facta which will show that it would 
be an ubusual hardship to compel him to 
manufacture within the two yean. In ease* 
where a Canmlian patent fa ordered subject 
to the grant of Heensos, the patentee fa not i 
required to manufacture In Canada within a I 
•Uted time iu order to preserve bfa rights. | 
Of course, should a license be granted the j 
patentee will receive a reasonable royalty 

Assign ability of Trade-Marks. — A 
trade mark can not be luedgned or Its use 
U pen pod except as an Incident to a transfer 1 
of the husiliras or property in connection 
with whlih It has been used This fa like¬ 
wise true of a registered trade-mark, and 
Hcctiim 10 of tlie TYadc-Mark Laws sperifl 
eally ho proiUlcs. The court* have repeat 
wily affirmed the roirectuese of the fore 
going doctrine In Dicta v*. Horton, 170 F 1 
80S it we* held thnt a trade mark can not 
be assignwl except n» incident to the sale 1 
of tlie hiiMimioi and good will in connection 
with width it has lx on used or a* an inri 
dent to the sab) of the premines where the 
article has been innda ami has acquired n : 
special imputation in ronniwtion with *uch 1 
place In Bull* v*. Iglclienrt Bros., 137 F 
402, tho court wild * A trade-mark fa anal 
ogoue to tlm good will of a business. Who¬ 
ever lienrd «f n gfari will being sold to one 
whilo the original owner continues the bus! 
nt** na bofnn ? Tlie good will fa lnneparable 
from the biudnom itmlf 8o likewise ie a 
trade-mark or a trade-name that gives assur¬ 
ance to a purchaser thnt tho article upon 
whiih fa stamped the trademark or trade- 
unme fa the genuine production of tlio uanu- 
faeiurer to whom the trnde-nanie or trade¬ 
mark point* by ANHorintion ns the maker of 
the article Therefore It fa that It I* a liccee 
nary qualification to the assignability of a 
trade-mo rk that there goes with it the trans 
fur of the btifllncHa and good will of the 
ow*n«r of the symbol M 

Names of Patented Articles— Upon 
the expiration of a patent ou an article of 
merchandise any trade-mark or trade-name 
that has fa^n awwinted with the article In 
the sale thereof during tho life of the patent 
become* public property Thl* doctrine fa 
dearly expressed In Ringer Mfg Co va, 
June Mfg (X 163 l* 8 160 where the 
Court* speaking by Mr Justice White, said 
“The result, then of the American, the Rng- 
lt*h and the Fri nch doctrine universally up¬ 
held 1* this, that where during the life of a 
monopoly created by a patent, a name, 
whether it he arbitrary or be that of the 
inventor has berime by hi* consent, either 
express**! or tacit, tits identifying and 
generic name of the thing patented, this 
name pawn to the jmbJle with the cenmtioa 
of the monopoly which the patent created. 

I Where another uyhUb himself of this public 
dedication to make the machine and oae the 
I generic design at ion, he can do so in aQ forma 
with the fullest liberty, by affixing inch name 
to the machine*, by referring to It In adver* 

I tisments, und by other means, subject, how- 
I ever, to the oomtitioo that the name mast 
be so used as not to deprive others of thejr . 

, rights or to deceive the public* and, there¬ 
fore, that the name mast be amompanfafl 
with such indications that til* thing menu* 
factored fa the work of the one making fa 
as will unmistakably Inform the psbHc of 
that fact” The doctrine of the *bovt*qnoted 
Singer case has been repeatedly upheld fa 
subsequent deefafo* bearing o* this q ses tl o a ^ 
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Electrical Notes 

Summaries and Excerpts from Current Periodicals 


Urftt • Mnk«i Wrench U Connect 
Electric Cehlee,—Instead of raider, the 
iiNMkro tendency with regard to electric 
< able oponeetfone k to dm a monkey wrench 
in other word*, special connectors ore,being 
need which grip the cable end* finuly yet 
require only the application of a monkey 
wrench* Thus In a certain bit of work the 
nlrl method would take two hours* while with 
the new connector* the cable* can be con 
uccted in 10 minutes. 

Awards of Potto and Crees an Medals. 

—The Franklin Institute* Philadelphia, act¬ 
ing through its Committee on Science and 
the Arts* recently awarded Its Billot Ore—on 
gold medal to Dr Byron EL Bktred of New 
York City for hk low expansion loadlng-ln 
wire for Inca nd es cen t lamps. At the same 
meeting the Institute awarded to Alfred O 
Tnte of Cranston, R I , Its Howard N Potts 
gold medal for hk electrolytic process and 
waterproofing textile fabrics. 

The Jforrta Uebmaa Prise, the cash 
Hwnrd made each year by the Institute of 
Radio Engineer* to that member of the In¬ 
stitute who k considered to hare made the 
most important contribution to radio art 
during the preceding twelve months* has 
been swarded to R H Helsing of the etigi 
nee ring laboratory of the 'Western Eloctrto 
Company “for hk anolyak of vacuum tube 
notion and hk research work on modulation 
systems." 

Kdlaaa Medal for 1931. —In recognition 
of hk work In demonstrating that it was 
possible to transmit an elaetrio current of 
1*000*000 volts, the American Institute of 
Electrical Engineers has awarded the Kdi- 
son Medal for 1021 to Cummings G Cheeney* 
manager of the Plttefleld works of the Gen 
oral Jakotrie Company Lmder Mr Chesney’s 
direction electrical engineers developed the 
first revolving field type alternators In¬ 
stalled In systems using 40,000 to 00*000 
volte. He also developed commercial appa¬ 
ratus for service up to 230,000 volte, cul¬ 
minating in the lost successful transmission 
of 1*000*000 Volta. 

Electric Ceaversioa of Fodder.—A 
large Swiss company has acquired the pat¬ 
ents of a sew method to eenaarvo vegetable 
fodder In silos. At the bottom of the slto k 
placed a large metallic electrode* upon which 
freshly cut grass, clover, com, beet leaves, 
etc* an piled to the desired height, a me¬ 
tallic cover serving aa upper electrode. Be¬ 
tween these two electrodes a low voltage 
alternating currant of from 200 volts to COO 
volts k applied for « few days or nights, 
which kOts all bacteria either directly by the 
current or by rim developed best The con¬ 
servation of 10 tons of fodder requires be¬ 
tween ISO kQowatt bourn and 200 kilowatt 
hours. Several years of actual trial hare 
proved thk method to be Car superior to any 
other means of keepfof fodder in silos with 
out previous drying 

The Small Power Plant far the Village. 
—.According to Electrical Review, there are 
120*020 towns and villages in the United 
States having a population under 1000 in 
habitants. A large proportion of these oom- 
hi unities are entirely without electric ser¬ 
vice and without prospects that central sta¬ 
tions will be extended to give them service. 
To the end of overcoming thk condition^ an 
American machinery manufacturer has de¬ 
signed two standard rise* of 110-volt goao- 
Une-ettgine driven generating plants complete, 
rated at 0 kilowatts and 10 ldlowatts, re- 
speetirety. The 15-kilowatt unit supple¬ 
mented by batteries, will successfully serve 
up to 00 average village buildings, Including 
■tons, church es, garages, etc. The sets are 
srifaontained and consist of four-cylinder 
four-eyrie engines directed oannseted to gen¬ 
era tof* mounted on ragged cast-iron base 
plates. 

A Vacmna Setior Paaaauu—There has 
bora toStsIM at AJkrirante. Panama* a 2-kw 
msmfttor. Tbs tot omukts te¬ 


hee* toStalM at AAntranto. Panama* a 2-kw 
radio take transmitter. As tot tender* to- 
seotkRy *f equipment dtotge e d to topply 
dtMMMrm at 13,000 volte Apr the piste 
Kfppty efi thq redktroa token and for con¬ 
verting 'toll power into ram freqteocr 
Pawte |g aupPOed to the tranamltter at 440 
v^m, rikmi phase, m cyrieo, ted stepped 
nn te Ugh vritane by totems of a traits- 

M 8 T 


consists of two kw kenetron tubes whuh 
supply 12J100 volts direct current to tin J 
plats circuit* of tho nutiotron gencratora. 
The radio frequency power k generated bj j 
a system cotuiktlng of two 1 kw radiotmim 
with the necessary grid and plate colls, to-! 
gather with an untcmui loading coil \\ bile t 
It can not be predicted exactly what tin 
rsuge of thk sit will be, it k expected tliul 
it will equal If not exceed the range of u , 
50-kw spark transmitter As un cxaiapb 
of its initial effect!veiieMi* the stt k now j 
carrying on reliable and most satisfactory 
communication from Alnilraute* Panama, to i 
New Orleunn Is, not only at night but' 
during tha daylight period ee «UI | 

How the Submarine Cable Acts.—A' 

number of interesting concilia! cm* are tlrnwn I 
from the utndy of Mibmnrlnn cable trims ! 
mission made by John It Carson and J J I 
Gilbert und re|K»rtc<l by them in tha JournaV 
of tho Franklin Institute The gencml con , 
elusions are ns follows (I) Contrary to 
usual assumption, the sou return' impe- 1 
dunce k by no means negligible (J) the 
armor wires which surround the cable and 
which are necessary for mechanical pro¬ 
tection have a very pronounced effect on 
tlie Impedance of the aca return and e\en 
at moderate frequencies may become the t 
coutrolling factor, (?) the rapid increase 
In the impedance of the qrmor wires with 
frequoncy and their pronounced and e\en| 
controlling effect on tmnsmivdon make a 
thoroughgoing study of their role in the 
eJectrio system a matter of first-dam lm 
portance, (4) at relatively high frequencies 
the return impedance* and hence the attenn 
ation and distortion, may be very greatly] 
decreased by a correctly designed thin metal j 
lie abeath concentric with and in electrical 
contact with the armor wires. 

Harnessing Wind Power.—A new at¬ 
tempt to make use of tho winds has now 
Appeared In tho form of a combined wind 
mill, generator and storage battery outfit 
designed to transform llio energy of all winds 
Into electrical energy, store it in the storage 
battery* and hare it transformed Into useful 
work about the farm aa required A 1 kilo¬ 
watt generator k mounted on the main coat 
ing at the top of tho tower and geared 
directly to tho shaft of a 14 foot steel wind 
wheel. The gear bearings are mounted on 
roller bearings. The entire reduction gear¬ 
ing runs In on oil bath Thk generator 
which k of tlu 32 volt type, Is a compound 
machine* differentially wound sad give* a 
constant voltage characteristic over a speed 
variation ranging from 750 to 2500 r p.m 
The arms turn is carried on ball bearings 
which are packed in grease and will operate 
for one year without attention The storage 
battery k of the 32 volt type with a capacity 
of 280 ampere-hours. It k estimated that 
thk k sufficient to oporate the lights on an 
average farm for eleven successive days with 
oat reritarging The battery can bo charged 
at wind velocities varying from 8 to 30 
miles per hour 

A High-Speed Monorail System.—Be¬ 
tween the twin cities of Barmen and Elber 
fekl In Germany there has been In successful 
operation for about 20 years a monorail 
overhead trolley system traveling at tin 
rather high average spepd of 20 miles on 
hour, according to Electrical World. The 
author of « somewhat visionary paper uu 
der notice gives a very elaborate and de¬ 
tailed des cr iption of a similar monorail road 
capable of traveling 200 miles aa hour, and 
intended to connote Park with Nice* a dk 
trace of 000 miles* to be traversed in three 
hours. Instead of using a solid girder con 
•traction to support the single running rail* 
Mr Mnbi has chosen a roil held by a caU 
nary cable suspension system. There k one 
driving wheel provided for each yard of 
length of the vehicle Each of these driving 
wheels has an inbuilt geariem 40-kw motor 
weighing about 1200 pounds. The complete 
oar would weigh about 2800 pounds per 
yard, including passengers. To increase the 
adhesion of the wheels a magnetising wind 
log k embedded la the outer part, of the 
wheels. Steel towers, weighing eaefi about 
15,000 pounds, are supposed to be erected 
every 00 yards on the level and every 80 
yards on gr a de s. Six steel cables two inches 
in diameter rapport the rail. 1 


Great Motor Bargain 


Think of itl A big- 
capacity % h.p, al¬ 
ternating current 
motor, tested at the 
factory for 50% over¬ 
load, and fully guar¬ 
anteed for one year 
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You’d pay nearly double from any other source 

Motor is for 110 volt—60 cycle service, 1740 rpm, split 
phase, fan-cooled, induction type, reversible style with bind¬ 
ing post terminal as shown, or, with cord and plug. 

Weight 24 lbs. bare or 33 lbs. boxed. 

Quantity Discounts. On three motors ordered in 1 ship¬ 
ment, price is $13.00 each, six motors, $12.50 each, 12 
motors, $12.25 each, 25 motors, $12 00 each 

Sand Cub with Order 

or we will ship by express C O D if you prefer 

NORTHWESTERN ELECTRIC COMPANY 

418 South Hoyn. Avenue, Chicago 
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the liquid chemical hardener has made 
200,000,000 square feet of old and new 
concrete floors dust-free and wear-proof 

Concrete dust means that your floors are 
wearing away. Lapidolith will make 
them hard as granite. 

Wheels and heels will grind up the topping, and 
pitting and cracking follow. 

Lapidolith will make the floors wearproof by its 
chemical action. 


]»t flush on Lapidolith and 
SONNEBORN PRODUCTS nun your floor, bif 

—- repair and replacement bills 

/gAefiyywf^* For twelve years Lapidolith 

\JvnWUUW hoe baen the accepted etand- 

th* dursbts Mtn Whits. Washable ftre- ord for architect** engineers 


reterttag, sod of exceptional covering 

Mpeetiw Otoe*! Plot and eggshell 


end owners of factories. 


issMAMto Write for testimonials from 

•'SflSflSM every Un* and every locality 

, ht . mjtAarn -t—- A loo letter of reference in your 

townprdt. 


Stormtight 

the protective roof coating ** eB kinds 

ut worn or new roe*, lav labor and 
material cost of new roots 


Sample and details on regu tt i 

L SONNEBORN SONS, lac. 

D^tllMPEAlLST, NEW YOU 


(SONNEBORN) 
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Machines on Your Sales Force 

Your machines compete with other machines in other 
shops—in the lace to reduce production-costs. They’re 
deciding who’ll win the dutomenr who’ll come 
through with the lowest prices. You jmread your 
labor-cost over the largest production at the machine 
equipped with a 

*\5 mxQH, 

COUNTER 



The Urge SshBech JUt- 
«tution Counter mi right 
is less them actual 
site The small ftrrolu- 
thm Counter bUcme ia 
shown nearly fnU site. 


n 

-- f ■ O- 

r i '_ 


77m Vcoder booklet s bow$ courtiers for all product-recording pur - 
pom, and for every counting requirement of special nature, /f's 
free to all who hart- or may have—a counting problem 

The Veeder Mfg. Co., Hartford* Conn. 




The Set-Back Revolution Comtek above rec- 

orcfc the output at tbe larger Mchsaea where the revotu¬ 
boa of a snail register* an operation Counts cm a for 
each revolution, mm sets back to zero from any figure by 
turning knob ooce round Supplied with from (our to tea 
figure wheels, according to purpose. Price, with four 
figure*, as i fl ust r stod, $10.00 (subject to riecount) 

The Small Revolution Counter at left records 
the output of smaller machines whet a shaft te vol u bou 
iwbcem aa operation Though sma ll , the cooalsr m very 
durable, Es meebaamm will stand a very high rale oc 
gwed, palms t aspaciaDy adapted to U*, fast nmamg 
mochosea Witt subtract d nm backward Price, $2.00. 


CLASSIFIED ADVERTISEMENTS 

The Market Place for the Small Advertiser 
AdverUatnr In thhi awtUm la 91 *0 a line. No I«m than five nor mare than twelve linen 
nrrriftcd Count eevvn wonts to the line All orders must be accompanied by a remit tenon. 
Advertisements for tnaertUm In May number should be received by Mrrrh 20 


A«SNT* WANTED 



AMERICAN MADS METAL TOYS AND 
_ NOVE LTIES ___ 

MANUKAI Tl RKM W VNTKU cm lante or smalt 
scale, for production of nits) toys end novelties. Toy | 
soldlsrm, asntioiin, uimiUuc anna, oowboys, ludrtna, wild I 
am mats. wtilsUos, Mrd whistles, rare I mows, tsweball 
ptaysrs, paper wslvhu, raalrti ho Mem, autootebUs oroa- 
nsaula, aouvonln, odvertlshu spedalUea. and hundreds 
»r other things. No sxperteooe or toots necessary 
Hundreds and t ho us and s made onmptets per hour 
prone* nasUng forme furnished to mmmtaaturers oou- 
ptete wuhontftl from D.00 up. Wa buy those mods all 
year paying Used prices. Contract orders placed with ' 
manufacturers. An ennnooua twalnosa la offered to in 
dudrtoua sun this year with OB aneaUent opportunity 
to enter thta open Bald. Write us only if you mean 
Strictly bust ness. rMatog and Information free Metal 
CMdjfroducta Omipan y. Itot B oston Ruad, New York. 

~_ A—INT AN CE W ANTED_ 

liT IN\ RNTOR of calculating and aerounUnif ms 
oUlne or novel and revolutionary Beslan The Miw ary 
etplud to coupleta work of d—leu hit and obtain do- 
mesik) and fttrelsn patents. E* tiaiwtlve search i»r 
recurds by roepoiwltd* attorneys indteatea full 

patentahtllty Witt aalin Inter**! to ralUUs Orth or 
ItidividiMl for flnanotal assistance Jos. F Kills, Box 
ifa. fiisrttsdale. Miss.____ 


POD INVENTOR* 


IVII.L arranga to manufacture and sail on liberal 
royalty harts, patented or jMtmnahle Invanttotu pertain 
my to esllroed cars or tommoiivef*. Auy tool or spiwr 
atua that will cut ro«ta will tmereet m Bend us your 
prints and description ttuu-kw Iss, Hprlng I-sm* 

4 iMMtnnt If It) l*a. _ _ __ _ 

T<)1> \ AN Imv« a business jmtfessl nof your own and 
earn Mi tnemne in service foes A new system of font 
comrUnu readily learned hr anyone at home lit a fow 
weeks. Rasy terms for train I oy opeitlnts every where 
with si) tiia trade you can attend to No capital re¬ 
quired or goods to buy no aoaney or soliritliig Address 
BteptHMu ion f Jdswat » rles *CT li acir Way lUsdnn, Mate. 

_E NWI Jf ffE* AND I NVENTOR* 

EXPERT oiuftotoflitoullal servlre In oiertiln* deslm 
pateutoffice wh s et s. advertlsinatmts, labels, irate-mark* 
Free similar Rank refs ram**. The Bnflueertua Her 
vlo* oo- ronton, Ohio. 


THtmB out of aenpteyment or wishing to Id wh w 
present inreme, communicate a ith Chautauqua Coos* 
wsrolsl_Agemiy Jsmentown W T ___ 

INETRUCTION* T* INVENTORS 

PRAOTICAT lwUi)rtl»iu to Inventors aiet p ste n l wn 
written toy Ute Hianufm-turer and lureutor Cldyias 
Huinikam. cot snug a\err problem ndaUiia to lttVan¬ 
uatu Kxpetienca boe»h«wtt the hast means of patent' 
lug manuforturhix aud marketing InvenjUnne, Writ* 
ten in Urn plain style of au hiawst man Hu p aten t 
lawyer mniiorthm* For sale hy rhoa. (tonturn, fcxem- 
Mv* A omit, mi North Capitol 8t, WuslilnjrtM, l> t 
|1 prepaid BaUa totion nr mon ey re fu nded. 


lUEnPONSIBhS corporation wants 
managers to opart branch ottca, 
ftaoto fo,flQ0 pipaaasry expensesto BatU more alto wad 
if nm qualify Ad dr sm Manager, tot IT Kiitawetreei, 
Baltinioca. Md,_ 


Baomne writm of Ad- 


MIII fsa .00 so giagoo weekly Barest* wrttm of Ad¬ 
vertising* booklets. otriwlnreTfoWerm. le U sr a Prerteus 
expertenea tmnecasaary H pUwdid Income white lean* 
lug Prepare tn short time. Write for foQ partlMlan. 
Applied Aria iMlttuto, Mopt, IW, Wtthanpuort Bldg 
Philadelphia. 



Notes and Queries 


The Notes east Qwertee soto w a le mehsteteei ter the henefU ef ewr meters gto Mn to/a nag Win 
ea emhferte eermeme to the eeape ef the paper, together with f eah toret fl rtud i i tot tofcr to/onae 
tiss. Matter* I'sgafi-tag p re f emnd m anreh or aaa r a h aa to m Uhrer g faqa f he awtoitolsw. As eetmec 
ttoa trOh Notre end gnertse pro p er, we wa tola fa • ~8*reiea Ito ra wa, ** t ahl e h to aWg to aasrtlg pu 
eeeee, to aapplg sMNsmi eg memteehsrere whose orttotoa here ee f e i o n i neeJtp emd esteem ff he 
maiireted to the son pagan ef this pe r ie t ltet, Cerreepondenta rsptamlet to write their to gwtoto. 

to aft aeam, ntahtog AM sehjeei ef the tetter emtiretp separate from the eerreepet a ie t se e rato ri ag to 
pe teats, adwrtof sa, hpaha, eta. This wtB grea tf g faaQttete the mmasae r tmp ef these qw re N ews, seJUrh 
la moag naaea have to k« re ferred to ampeeta. The /off aa me and aWn i i eheaW ihsa g s he gtoea 
Oar fall 7/tote to Co rr eaoeu d *n ^ f , wfU be ptadht matted oa request. AO l et t e rs ere e me wer ed hg asaU 
aad > anip a very few ef them eoa he printed to tM limited space at ear jfappsrtT 


(1491KM J P I) apkfl how to M spot H 
tobrtcro leaf A We thought thnt there waa 
no demand for a spotted leaf whhh waa one* 
no popular, but thii may answer Finely 
powdered ammonium carbonate, 2 av oa.; 
solution of hydrogen peroxWe, 16 fl. oa. 
Place the ammonium carbonate In a shallow 
diah, and pour upon it the hydrogen peroxide 
•olution effect a eolution of the salt by 
ntlning, and by the one of a small whisk- 
broom scatter the mixture upon the lead, 
and let dry Care must be taken that the 
hydrogen peroxide Notation la of full strength. 

1 (14388) H B suyn I wtflh to prepare 
blue rowan and prraene them an long aa 
possible. You published a formula a num¬ 
ber of yearn ago A We did The fkJtw- 
Tintj Am wile an published a recipe for blue 
rosea which are simply white rosea whose 
atoms have been submerged in the following 
solution \N nter, 100 c.c , aniline me thy line 
dye, 2 graniM, potassium nitrate, 2 grama, t 
This color scheme ruprmenting a little less I 
than % pt of water aud a little over Vfc oa., 
each of aniline dye and aaltpetor, is worth 
trying fbr the sake of novelty You can pre¬ 
serve them by any one of the following for- 1 
raulag for a longer time than usual The 
usual method of preecrvlng cut flowers in a 
condition of freshness Is to dbnohe small > 
amounts of ammonium chloride, potassium 
nitrate, sodium eurbonate or camphor in thei 
water into which the sterna are Inserted I 
The presence of one or the other of them 
drugs keeps the flowers from haring their' 
turgidity, by stimulating tlte cells to action 
and hy opposing germ growth. Flowers 
that have already wilted are said to quickly 
revue if the sterna are inserted in a weak 
camphor nater Dr IMxon a la toe that tinc¬ 
ture of nux vomica mhled tn the water In 
whlrh cut flowers are kept excrUties a stim¬ 
ulant effect upon tbo flowers. The chrysan 
themums on which lie tried it Iield their 
freshness for an unusually long time 

(14384) J B C asks for u formula for 
a good wldtewash A. There is none better 
than what to known as Government white 
wash ” It to or wax, used by the U S 
Government for painting lighthouses, and it 
effectually presents moisture from striking 
through Take of fresh Uosendato, or other 
good cement, 8 parts, and of clean, fine sand, 
1 part, mix with fresh water thoroughly 
TM# gives a gray or granite color, dark or 
light, according to the color of tbe cement 
If brivk color is desired, add enough Vene¬ 
tian red to (he mixture to produce the color 
If a very light color to desired, lime may 1 m, 
used with the cement and sand Care must, 
be tukeu to have all the ingredient* well 
mixed together In applying the wash the 
wall must he wet with dean fresh water, 
then follow immediately with the cement 
wash. This prmonts the bricks from ab¬ 
sorbing the water from the wash too rapidly, 
gnd gives time for the cement to set Tbs 
wash must be welt stirred during tbs appli 
cation The mixture to to be mads as thick 
as can be applied conveniently with a white¬ 
wash brush It to admirably suited for 
brickwork fences, etc, but it can not be 
used to advantage over paint whitewash. 

(I43»fi) E P P mm I occasionally 
want to make scented fish bait, prepared belt 
to so ex|HJimi\e A. For moistening the bat, 
we need according to the Pharmaoeutleehe 
Itundschau, tlte following preparations: (1) 
Perm lan balsam, 1, oil of mirbane (nltro- 
bctutol), t, anhydrous alcohol, 4 (2) 

Husk, 00, civet, .25, Peruvian balsam, 4; 
oil of aniseed, 1JL (8) Extract of fresh 
* brood bean*' leaven, 10 to 150, mixed with 
10 of nitric ether, and 1 drop of volatile an! 
mal sit (4) EkpecUny for trout i dvet with 
rodwBod olL * 

(14386) A. D W. says Out you give 
roe some of the principal dates connected 
with tbs crossing of the Alps by various 
means of transportation? A. Tbe Alps were 


crossed hy Hannibal, 217 B. d; by Donums 
154 a O , by Napoleon, May, 1800. Mont 
Cents tunnel through the Alps commenced 
1857, completed Dee. 25, 187a 8t Gothard 
tunnel commenced 1872, completed Fab. 28, 
188a Simplon tunnel completed Feb. 24 
1005 First flight by aeronaut over the 
Alps, ftepteinber, 10ia 

(14307) P \V R. Hake bow the Infltm 
inability of benslne can be reduced. A. 
Brudtnmun says that he prepared mixtures 
of bentdne and carbon tetrachloride in vari 
one proportions of volume, and found that a 
mixture of 7 volumes of tetrachloride sad 8 
volumes of beuslue was still inflammable 
upon the approach of a match. The liquid 
burned with a strongly shooting ftaSM wader 
development of hydrochloric arid fumes. 
Only w hen the proportion reached Gist of 8 
parts of tetrachloride to 1 part of benslne 
did tlte liquid require heatfhg to Inflame, but 
the flame soon became extinguished by itself. 
Benxjue can bo gelatinised as follows Bett¬ 
ing water, 4 os., oocosnut-otl soap, 4 dr 
IHssohe, and when cool add ether and am 
monte water, each 2 dr , glyoerine, 1 dr 
Mix the two aviations, and to 10 (trope of 
the mixture tn a bottle add about % or of 
bensine, and shake until it gelatinises. More 
benslne to grailually added, with constant 
shaking, andl the mixture soon assumes the 
appearance of boiled starch 

(14308) A. W P asks Call you tell 
me whnt metal or substance is the dearest 
conductor of snund? For example, w\tmt 
metal or subittnurc will, if tapped or struck 
sharply on oue end (assuming it to bo In 
the form of a rod) reproduce the sound nmt 
dourly ou the opposite extremity? A. Prob¬ 
ably aluminum in the most sonorous mated, 
and will reproduce the tone most cteariy 
when a bar to struck on one end. U will 
vibrate for a long time and gives a very 
beautiful tone. Perhaps silver would be a 
dose second to aluminum in this res p a t 
(14388) It. 8, J usks Can yon fur¬ 
nish me a formula for determining the rela¬ 
tive humidity in per cent, os token from the 
dry and wet bulb thermometers? Wa have 
In otir plant a humidity dryer equipped with 
these Instruments, but have no means of 
checking the relative humidity For in 
stance, if the wet bulb reads 00. and the 
dry bulb 130 degrees FahrenMt what for 
muls would be used to determine tbe 
humidity? A. You will And in the Smith 
Ionian Meteorological Tables, Fourth Re¬ 
vised Edition, 1818, the instructions on 
pages Ivfilx the reduction of observations 
of the Psychrotnetcr, or wet and dry bulb 
thermometers, but the accompanying tables, 
pages 171185, do not carry the atr tempera 
tore, dry bulb, above 120 degrees Fahrenheit 
which Is sumrient for the work of the 
Weather Bureau but not for yonr drying 
Boom. We would suggest a refe rence to the 
Bomn of Standard* Washington, D O, for 
additional* da to. The formulas are quite 
oompHcated You wilt first find the daw 
point and then the relative humidity hy the 
methods indicated. Pointing and Thomson s 
Physics, volume, Heat page 211, at bottom, 
has this statement, “At the best the Instru¬ 
ment to not very exact. Its indications vary 
with Its situation and the exposure to the 
wind, and it to beet to use a simple formula 
and be content with aa approximation to rite 
troth." Following this advice you might 
apply to the tHtthar Bureau for Tables of 
Dew Print and Relative Humblitr, which 
will answer the purpose and be as nearly 
correct as those which are employed by the 
Bureau In Its work. Poyndag an# Thomson, 
as quoted above, give a simple fomnla, bur 
a# formal as require tables for obfoftttef 
vapor tMMfona and dtw prints at an temper¬ 
atures, and some require also the bar o me te r 
rearing, so that without tables the humidity 
to not determined. For this reason a table 
ring dew print anti relative bohdritr dbpot 
the beat way of obtaining tbe hn*Mty 






















































































MtfOB, 1982 


SCIENTIFIC AMERICAN 


219 


HPfa HP 

TH nMtwattH you hurt 
X to pay moro for data or 


fool 00, if tamed in a BBS* 
SBlfHt. Tiro* and ttao 
WM SB88BICBR8 fc*v* 
JU p l o w o d Spam or alo c tr k 
poorer tAh a oaring—HLP. 
forK^r-of over 50%. Write 
for tM Boa o omor (Ml Bnflnc 
CatakBo* and the Baaoanaor 
Btoo Book giving tecta and 
flgoraa on typical laatella* 


w wwa 
us nen 
cosnura 
ur«t fe*« 

(•mtei h. 


BBS 

OIL 


m 


umxDmnsitiite^^ 

SOUTH BEND LATHES 




WW 


l.l.sr\1|-S : >r; 



Iv r+mrv. 




iitt'sSfirsFsSa?: 


monarch 


ntOoaMlMMhWWMtelU* 

"TBSLfCS.*^ *225 

! Ml BBftkteUrg ftirf • Moasrgb bailor Cattle* 
wtt bt —i yos.pp.roqs-t 


Winged Sorreyen I 

(Co*/***** /raw page 1491 | 

to the wind, for i round trip, when the sir j 

Wows from any direction, tint longer than i 
In still air | 

Next oomet the Job of darrioping, The 
negative turns out all right. As each length 
it fixed It is put la a stationary tub and 
water kept running therein. 

The next day each negative U numbered, 
the negative* are out apart and each la put 
in a numbered envelope We mnke a print 
of each negntl\e, being careful to get them 
the same tune tta nearly ft* p ossible. More 
than one print from the same nogattvo ia 
required to keep this oven tone 
The biggest part of the Job remain* the 
assembling of the mosaic. The mosaic if 
uHseraMod as a whole would he about 60x90 
inehee, which would be rather unhandy to 
handle and copy, for we plan to copy It 
photographically on large-rixed negatives, 
20x24 inches. We therefore plan to make 
the mosaic in two section* the adjoining 
rides of each section extending Mime three 
inches into the area covered by the other 
sections. This meant some additional prints. 

First; the area covered by each negative 
U plotted on the Geological map and the 
plotted rectangle given the Hume number asi 
the negative. A\e have obtained data from 
surveys and large scale to give us the dis¬ 
tances between some 12 points and their lo , 
cations that can bo Identified on the plioto- 
graphs. These are for our control and will 
increase the accuracy of the mosaic. 

A piece of ompo board about 4x6 feet I* 
put on the top of a table and on thin compo 
board are located the control plants that lie 
iu the section Instances are laid ont at the 
average scale of the photographs For ex 
ample, we plnco the photographs lying he 
tween points 1 and 2, the picture of 1 41 
rectly over the plotted position of 1 TJjoh 
trimming and matching the pictures "‘os 
dowdy ax possible, are find that the picture 
of uumber 2 Is \b Inch short of the plotted 
number 2. The distance 1* about 2*/j miles, 
or about 16 inches at the scale of 1/10000 
This seems fair enough, for we believe that 
when wet with the stickum stuff till* % inch 
can be obtained Tf the distance 1* beyond 
the stretch ability of the prints, we con ad 
just this difference by distributing that % 
inch in the five or six Intervening overlap*. 
But It Is surprising bow such errors can be 
adjusted by stretching and contracting the 
dampened prints. Nearly three weekS are 
required In making this assembly of prints 
and our bird *-eye view is complete 

We had built n spoilal 20x24 camera with 
a glass back against which 20x24 rut film 
could be pressed that could be used to copy 
We, of course, could copy to various scales, 
but at first wanted only 1/10000 for tbe 
whole island So our mosaics were carried 
tq the camera and photographed It re¬ 
quired 11 exposure* Bo now to assemble a 
mosaic of Staten Island, we need only to 
paste down 10 prints, ami that in lot* easier 
than pasting down 170 prints, a sort of 
quantity remilts, yon see ■* I 

Now what hnve we? 1 

It Is a mosaic of Btateu Island; an aerial 1 
survey It con talus detail that no old-fash i 
loned survey can* record Even individual 
trees and bu*he«i. Taking the pains wo have I 
taken in the photographing and assembly, we] 
find by checking against some 20 known ill* j 
tanres that It is safe In feeling sure that the 
scale does not vary more than one per cent 
. from that stated a*“bcing the scale. | 

It la a picture of Btaten Island, very good 
to look at, too Ami bo much to be even The i 
more you look the more y«0 see. When yon 
first look at a vertical photograph, of spur#* 
it interests you because it la something dlf 
forest and strange After looting sit this 
mosaic for months, working over it for 
weeks and used to looking at vertical photo 
graphs, something new is always bring 
found, Mrs. Smith’s wasting can be seen 
hanging on the line, so you know Mrs. 
Smiths wash day even If you don't know 
Mrs. Smith, 

Interpretation of vertical photographs is 
g new art. During the wtr tbe French had 
perhaps a bait dusen men who were rated 
ns supreme In this sort of work And it i* 
a safe bet that they are still finding things 
they never saw before. Development of aerial i 
photography Is now an educational campaign 
People must learn to interpret stufgpfo- 
tnres to learn the use to tbemoehet lMKelr 
own special line of work. Ball road men 
municipal authorities, engineers and 1 amber- 
men win all have specialists who have be 
come expert In seeing what they want to 
barn in a vertical aerial photograph. 



COLGATE'S 

Safe and Efficient 

-w 

Good Teeth—Good Health is a scientific fact. 

See your dentist twice a year and use Colgate’s 
twice a day—that is the best advice that science 
can give you about your teeth. 

Colgate's is safe and efficient—it does all that 
a dentifrice can I It brings to your mouth 
and teeth the help of reliable ingredients 
only, which do much good and avoid all 
possible harm. 

COLGATE A CO fu not NEW YORK 

GOOD TEETH-GOOD HEALTH 


WL. DOUGLAS 

immiiwuomm $*700 &$8£& SHOES 

smsffi§1022 ss®ss$5£2 


TOJCANAUfcWS 
SAVE MONEY BY WEARING 
W LDOUGLAS SHOES 
SOLD DIRECT FROM FACTORY 
TO YXJ AT ONE PROFIT 


iAfii 'xm&kMi&i 

r^r^a 

W 

" -s 


WL*DOUGLAS PRODUCT IS GUARANTEED . 

_BY MORE THAN FORTY YEARS A 

EXPERIENCE IN MAKING FINE SHOES M 




W L Do u glas s h orn aro —4e of ths H 
b s st ud fl pssl nUcted Isslbts As B 
market affords. Wa employ the Ugh* Ifc 
—I psid, shillsd shosaisbsrs, all work- 
tag with on how s t ds t w ab stfos to y 
nulls tbs bw Uboss for tho pries that 

Wkss yon —d shoos IssklsrsWJL L| 

Douglas storo. Wo own 107 stores lo- 
‘aid In tho prindpsl citis s . Yon will jf 
find In oorstoros many I dn dsn w d stylos 

of Uah-dats, fine shoes that wo believe hW M 

aro hotter shoo valo ss for tho mangy v ^ 
than yoo can boy elsewhere. ___ 

Oar S7 j 00 and $8-00 shoes aro sweep- 
riooslly good values. T b s as is om point ” " 
wo wish to faa p rsss upon yoo that Is !“V' 
worth dollars for yoo to rom smh a r 
W, L. Doogios shoos aro pal into all 
of oar storo* at factory cost. Wa do sot . "g 
asakoono coot of profit until ths shoos 
aro sold to you. Whoa yoo boy shoos •***•" 
at say om of our stores yoo pay only *,"3 
om small retail profit, JJJJJ 

No ns s ttor whsrs you five, shoo d aa l srs saoMT 
coo supply you witbWJ-Douglas shoe#, hot a 
They cost no moro in San FrancUoo pal* fa 
than they do in Now York. Insist upon 
having W L. Douglas shoos whh tho /./. 
nsoM nod rotatl price stamped on tho MyLA 
solo. Do not tokos substitute and pay r _ „ 

om or two extra profits. Order direct * LjKS 
firom the factory and save moooy. sstegt* 
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^PKSOtiMO 

W.LDosftas atasT 
sod portrait is tbs 
test ksows tbss 
Trsds Msrfc la tbs 
world. It steads for 
tbsblgbsst stsodsrd 
sfgasiffy at thslsw* 
•st psssufs cost. 
Tbs lotriasfc vslas 
sf a Trods Mark Bss 
la gfriav totes eaa* 


hot of tbs pries 
paid far tbs ma ds . J 
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What’s Your Wire Rope “Mileage”? 

Do you know how far your wire rope foe*—how much work It does 
before being replaced t 

Check up (he mileage of your wire rope a* you do the gaaolme, oil 
and lire mileage of your car Then you will be in position to com* 
putc the real coat—the long run coat 

If your wire rope U “Yellow Strand, ’ you will find the first coat 
spread so thin over so much work that the real cost wttl be a revela¬ 
tion to you. 

It pays to write “Yellow Strand" into your wire rope requisitions 

Since 1875. the Broderick A Rascom Rope Co has been manufac 
luring all the standard grades of wire rope—uniform in quality, right 
in price Yellow Strand is the highest grade of all—the best rope w« 
know how to make ^ 

We have authorised dealers in every locality Writ* for the narna 
of the one nearest you 

BRODERICK & BASCOM ROPE CO , ST LOUIS 

(tranche* New York and Seattle Factors St Louis and Seattla 

RssIIm Autowlln* sad Po w r te e l Aittowlocfc^two UdUpeuabt* 
automatons accessories nsds ol Yellow Strasd wlrs rop* hivt urua|lr 
—tre n ched thsmssiv— Id tbs bssrta of motorists tbs udoa over 

YELLOW STRAND 



PIPE BENDERS 


WhMH ml tM pif 

partoM, 

icTss .11 

X-fctSB*' 

Tl * 


32 farifas, iwUs. But | 


GEARS 

AU Rlsdi-lmiU I 

V- W p mrf hi a * r*- 

g^Susr'c^r.ssS 

V\ rite t>>r OUamcueW 

omj» imx cut sens 

1*3 Sssfc Jdhnw Stem CU—• 


STEEL SHELVING 

Tool Stands, Tool 
Cabinets, Pressed 
Steel Bench Legs, 
etc. 

MMCddwi C 

DAVID LOFTON* IONS CO. 
QaafSald ate Wsfiut Sts. 

Philadelphia 
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Radio for EfWMr 

(Continued from papa 168) 
other atntion Is to be installed to 8t Panl» 
another In Oklahoma City, auothes in Daft- 
\or Tlum there are stations which operate 
more or 1cm regularly, scattered throughout 
the country Among thane la 2XK» in New 
York <Mty, operated by Lawrence Oodtany, 
2X1\ operated by Laala G Paceut at Win¬ 
field. Loug Island, &KK, operated by Krtnk 
Conrad at Pittsburgh, Pt, and a score of 
otherx. Union College, at Scbenocutdy, N 
Y., is also operating a radiophone trans¬ 
mitter The Mtern Electric Company has 
been operating a rndio-phone transmitter off 
add on at its laboratory In New York City 
During yuc of the testa a 000-wgtt trans¬ 
mitter won employed, yet the steamer “CoL 
EL E I>rake ’ iuteraeptod tbo radio-phone 
convertmfllbn nt a point 1000 miles west of 
San Emndwn—something like n distance of 
4000 miles The usual wave length of the 
We*t< ru Electric radio-pbone transmitter la 
400 meter*. . 

Various colleges and ether Institutions 
have inaugurated rndio-phone services. Typ¬ 
ical of tab class of broadcuHtfugatatlona is 
the thih'«rid6r*of TYIecotiidn The physios 
department qf the University ha* Installed a 
radio telephone transmitter which covert a 
distance of 6D miles In broad daylight, and 
many times that distance at night and un- 
iler idral conditions. Wo might add here 
that radio waves carry farther at night than 
dtfHng the day, and better in winter than in 
summer The University is supplying a com 
plot* rndio-phone sendee made up of weather 
forecasts market reports, concerts, nows, and 
so on and Is e\ en going one step further by 
mipphing all the necessary information and 
data for the construction of rocotvifig equip¬ 
ment A special code has been arranged, to- 
getter with special mimeographed form* no 
that the farmer, following the MfjhtepMfio 
reports can Jot down tho Info reaction in 
cirtaiu places on tho mi moo graph oil form and 
lu that manner ooniridcrublp time is saved 
'Huis when the farmer hears “AO,” the sec¬ 
tion mnrkou "AC" on his mimeographed 
form informs him thnt tlin figures called off 
stand for “Uogs Estimated receipt* for to¬ 
day ” And so it gmw. 

At the Other End of the Invisible Line 

Appreciating the mil value of radio broad¬ 
casting. tlie leaders in many different line* 
of endeavor have mill are freelj ghing their 
seniqw c\pning after evening The greatest 
singer* are going before the radio trans- 
mi tP r in order that they mny enti rtnln ten* 
of thoiiHsuds of listener* Our men of tetters 
aud tho NatteaV tender* are H|Nmkiiig to 
/adio audience*, Tlie clergy lime taken 
kindly to the radio broadcasting idea, realis¬ 
ing that it is easiar tu preach to many ft 
man and his family in the home than to 
expect them to coma to church. Candidates 
for public office have not been slow to mnjpe 
full use nf the radiotelephone, for It Is so 
much mb re genteel than touring^tte territory 
and delhtring a series of stamp s p ee c h es . 
There is no end to what broadcasting can 
do*4or the public—and for Iho man at the 
transmitting end. 

We ca* view the present without diffi 
cnlty, but when it cornea to predating the 
future of broadcasting ^P^hmel move rather 
oftodonsiy The radio telephone, in ifs pres- 
. ent firm, la by no means perfect, although 
it compares favorably with the usual phono¬ 
graph In fact, by using a loud-speaking 
telephone in conjunction with a receiving set 
that Includes a two-ah p’kunplifter, the music 
and ttOks ran be henrd in a large room with 
greater den mere and with less metallic or 
iJLprdLgn sounds the usnul run of tslk- 
1 nig toad iJncs And the cost pi cure bear In 
mind, Is about tjio same as that of a oor- 
reapofidlng phonograph The operatjpg eg 
pens* It gdos wltliout saving, i$ practically 
'•nil# ainre no rccorda nre requited for the 
radio set Occasion ally the storage battery 
which ^operates the filaments of the vacuum 
tubes must be recharged, a mutter of BO 
cents or so anil n high voltage battery, 
known an the * It” battery, employed in con¬ 
nection with the vacuum tuba circuits, must! 
oewarionallv be replaced at a cost of a fawn 
dollars. Then the vacuum tnbea, which last 
from 000 to 1000 honra, mnat occasional]! 
bp renewed But even with all that, the 
maintenance cost Is trifling alongside the 
Afe of buying new records for the usual 
fAdbfrnph tftJU, the phonograph is by no 
rhmm replaced ftr it servos a vary definite 
function lu the home. It affords the atemeuta 
of ohoiqn, tn be sure, wberena the radio¬ 
phone service ia fixed mid cannot be changed 
by its audience. 

We are pioneering la radio broa dca sting, 


Ma rch, t m 

that la elbtaln^ It moat only be a matter 
of a few ream, when thla novelty qf today 
will have fimad It* logical place hi tbo 
practical workaday world. 2Udto enjbiaefs 
are cautkma lnt&vhhtala, aa ih might wall 
expect thfta to be. Who wouldn't be mm 
douc, wbfa tM sputt^lng, uncertain, balky 
are generator of yceterday** radio telephone 
suddenly -became the jtoopH fU*»t» steady 
and hl^ilj pracdeal vacuum tube yadlo tele¬ 
phone transmitter of today? St waa dbc 
realisation of the l.mpnaalhla i a dfeafit come 
true. > 

Yet certain radio engineers do not heal 
tato to any tfcht b^mdeasting la going te 
dntiop along broad Une*. an^ Alt In the 
very near fntere It will become Mrt of our 
regular tetephone system. TM dffff Id not 
far distant when there will bp broadcasting 
stations thAmghout the country so as to 
envor every squure mile by rmttoddkoud ser¬ 
vice, and arrangements will be made etr that 
anyonb, paying the proper toB charge, will 
ho connected -wtlh any desired broadcasting 
station. Thg advertising manager of a de¬ 
partment? store- will give out a list of the 
day's bargains by telephoning from his desk 
to tho nearest broadeasting station, where 
his votes will be^atttDmatioaUy transferred 
to tbs ■•nidterpbone transmitting apparatus 
ter broadcasting Government proclamations 
snQ m sent out by radio telephone, and con¬ 
firmed by the printed word Tbs poKeo de¬ 
partment will send out lints of stolen auto¬ 
mobiles, descriptions of criminal*, and other 
information by radio Even now certain 
police deportments are planning to use the 
radio telephone for keeping lu touch with 
their patrolmen. 

Much remains to be done and too much 
earn can not be spent In making broadcasting 
safe for the future. It must be kept in 
good hands, test too many broadcasting ata 
tions get to work ate! only mesa up each 
other's job* ah& perhaps thorn of tbs Gov 
eminent and commercial radio telegraph ata 
tions. There Is a definitely restricted tun 
bar of available wave lengths tn the 
M hateT of wave-lengths which has been art 
aside by Internationa] agreement for snrh 
work. Tfie radio broadcasting service most 
nob be burdened with too mnoh advertising 
or propaganda matter, for that would also 
tanl-fcr weaken its attracted fib the multi 
tad* -And_$bs quality of tite tranemlasbm, 
ns fxorilent at it I* must be battered, white 
the receiving seta ’must be steadily Improved 
upon so as to make them particularly ex 
cellsnt for radio telephone reception 

If these various things are observed and 
carried out, radio broadcasting must con¬ 
tinue to develop with virtually no limit In 
sight 

The Homan Atmosphere 

rtJPtisiwrf from paw 200) 
effrima^yf tin different forces upon tho aura, 
complementary 4toterod bonds, etc The svi 
deuce whh-h he udduce* put this curious 
phenomt non well this side of the border 
land between science and quackery 

It la Interesting to note that an anrn 
showing a decided color, such ss yellow, 
does nut necessarily become green when 
viewed through n blue screen, as one would 
suppose, but may appear as purple or some 
other color, showing that colors of the aura 
probably belong to another and higher ape©- 
trura than that which we ordinarily perceive. 

Sometimes tgfo colors will appear to^he 
observer combined, such ns blue and yellow, 
which appear Tlbt as green nor as separate 
patsbes of hloe aud yellow, the oolor sensa¬ 
tiona being delivered to the brain simulta¬ 
neously as blue end yallow The effect I* 
naturally Maarre. 

Tests for Blotting Paper 

B LOTTING paper 1» ■ very Important 
article In any office and where largo 
quantities of It are bought. It is essential 
that some stnndaql method be used for de¬ 
termining whether the paper which Is to be 
purchased is suitubln for the purpose In 
tended* Such large quantities are purchasAl 
by the 0m eminent that It seemed desirable 
a short time ago for the Bun au of Standard* 
to thoroughly investigate the subject and 
see whether tho teste ommoonty used in da- 
termtidng the quality of btetting papsr were 
as satisfactory ah they should be. A* a 
result of this It waa found that many 
(if tbs testa ware not sown.awful In sfcaWtfcc 
up those qualities hi the paper 'whMi are 
dcidrahle or otberwis* Tt» tqrf» ffnafly 
recom mended approximate as My a* pos* 
stUe the earvice for which the paper la 
actually need, and It U balttvsd that a better 
omdliT off Uottiag paper wifi few seeured M 

a resnltr 
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INTRODUCING 

THE IMPROVED SKAYEF SELF ALIGNING BALL BEARING HANGER 


More than 7500 installations now 
in uae prove the value of the old 
•tyle aelf aligning ball bearing 
hanger All the features which 
made this hanger so economical 
and troubleproof are present in 
the Improved Skayef Self Align 
ing Ball Bearing Hanger with 
additional advantages which 


7500 Users Approved 
the Old Design — 
Thousands will Profit 

By the NEW 


make erection easier and service 
mote enduring and reliable. 

Let us send you full particulars 
regarding the many other feat 
urea—or better still ask your 
local transmission dealer to show 
you the new hanger—te speaks 
for itsdf 


THE SKAYEF BALL BEARING COMPANY • * 165 BROADWAY, NEW YORK CTTY 
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When News Travele&by Town Criers and Outpost Riders 


Tiute sse$* nei mere them two centuries ego* when 
os t ip e et rider* mer e ike new s mmb m ss ss dors from ike 
in gmide —ft WW taJkii ikj mmm floai cried sdoud in tAm 

st ree ts* Tken* word of month sees the^hthoesi ep* 
prom eh y h> m newspaper* end pnbHc edmbottom was 
Hmit e d t her eto i 1 


Lon# since* however* inoeniioR and industry work • 
ing to ge ther hove given us the great print shops end 
presse s which daily pour out the works of historian, 
author* diplomat and news-gatherer —and you and I 
kstve but to choose our reading today 


W E differ from these people of 
yesterday In the tremendous 
advantages afforded us by science 
and inventive genius. Today the 
wheels of giant turbines fly, the 
oxy-acetylene torch eats through 
tested-steel 12 and 14 inches thick, 
electric locomotives puli us in and 
out of the big cities, radio has har¬ 
nessed the air for entertainment 
and business alike, hydraulic power 
lights a million homes—and all 
these are modern inventions, tools 
of science which are applied con¬ 
tinually in our everyday problems. 

The stories of scientific discovery \ 
and invention are intensely read- \ 
able, wholly aside from their fund- \ 
amental applications in the worka- > 
day world. More substantial than 
fiction, more absorbing than history 
are these tales of Antarctic explor- 
ation, radio lin£* in the ether over \ 
a thousand miles, breaking up guns v 
in Berlin and battleships in Boston, ^ 
new inventions from the master¬ 
minds of Edison and Steinmetz, ever, 
new uses of electricity in the home, ^ v 
\ v \ 


the problems of manufacturing 
tractors and safety pins. 

% 

Now in all matters of science, in¬ 
ventions, engineering and industry 
the “Scientific American” is the 
only publication to bring you accu¬ 
rate and authoritative account both 
in current events and in scientific 
research and development. 

A man's library is a good index of 
his ability to succeed, and on his 
current reading rests largely his 
business ability. The well-read man 
who knows his Payne, Edison, 
Einstein, Wells, Parsons and Collins 
is the man who meets the day’s 
business with a thorough under- 
, standing of conditions round about 
him. The "Scientific American” is 
this man’s best friend. 

In the recent change to a monthly, 
"Scientific American” offers greater 
editorial scope, more reading pages, 
and subscription reduced from $6 
to $4—we welcome your subscrip¬ 
tion or that of your friend. 

\ \ \ \ 
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Keep Four Silver Dollars 
in Your Pocket 

and at the end of the year you will still 
have just four dollars, or a hole in your 
pocket. 

Put four dollars in a subscription to 
“FORBES” (26 time-saving, business* 
informing, thought-stimulating, work-in¬ 
spiring numbers) and before the end of 
the year you may gain ONE BUSINESS 
IDEA from a single issue that will mul¬ 
tiply your $4 investment a thousandfold. 

By way of illustration can you 
answer these questions: 

What induitnea will be favored ones 
in 1922? 

Do you know how to pick the beat 
locations for storea in your city? 

Do you know what mental testa should 
be used in picking your executives? 

Can you tell how the United States 
Bureau of Standards helps manufac¬ 
turers? 

Are the stock and bonds that did best 
in 1921 still the best to buy in 1922 ? 

Or is it time to sell the leaders of 1921 
and to buy other securities ? 

If so—what others and why ? 

Is the farmer getting a square deal and 
what bearing does the present agricul¬ 
tural situation have on business recovery 
in general ? 

Do you know the way that freight rates 
can be reduced ? 

These and many other questions have been 
answered in recent issues of Forbes May not 
the answer to one of these questions prove to 
be worth infinitely more to you than the cost 
of a whole year’s subscription? 

Will you keep your $4 or put them to work here? 


“FORBES” 

1M Fifth Avenue New York, N Y 

PI mm tend *'Foibee M •▼try two weeks for ■ year starting with 
the next number I enclose check lor $4 for the next 26 nun 
her*, or I will remit on receipt of bill Canada 60c extra 
Foreign Si extra 
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Is a Modem Necessity For 
Now end Old Concrete Floor* 

Le p idol fe e your new concrete floors asaoooaa day 
are laid. Thenthegrwill never dual or dUntegiata. 
FtaatrLopidolith on old concrete floors and duet- 
1eg and di s i n te gration ia stopped and yon have 
saved constantly mo unti ng upkeep bins. 

Over 200,000,000 Square Feet 

Qf top i do l to ed concrete floors Is a proud record of 
modern con s erv ati on in factories, schools and smaller 
buildings throughout the entire country, during the tool 
twelve years. 

Lapidolith, the original liquid hardener seeps in sad 
chemicsltocs the concrete, so that It becomes harder than 
granite— w ea r proof duettos*-durable for many years. 
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With the Editors 


F IRST of all* a few word* about our 
cover painting. The general theme in 
radio—that subject so mufti to the public 
eye at the pro fit moment The particular 
theme la the amateur radio tranaatlantlc 
teats, conducted during last December by 
several young men who act up and oper¬ 
ated n transmitting station on the out¬ 
skirts of Greenwich, Conn. Their station 
waa boused in a small portable building, 
heated by an oil stove, obviously th meg 
conditions, considering the intense cold «€ 
the mid-winter nights, were hardly con- 
dudes to wsrtath and real comfort Yet 
these young men spent night after night 
adjusting their transmitting equipment 
and sending out their coded messages to 
the hope that they might be picked up by 
the repremntatlve of their radio fraternity 
located In Scotland for the duration of the 
test* They deserved to succeed—and they 
did, with less than one kilowatt or 
ergy, the I BOG station spanned the inter¬ 
vening 8200 miles of land and ocean. Our 
cover depicts an incident during the send¬ 
ing teats at this little station. 

T HIS terribto catastrophe which has be- 
fhlkn the Army seml-dlrigthle “Roma” 
was hardly to be thought of in advance 
Homehow or other, we have come to look 
upon the rigid type, as represented by the 
Xeppelln, with suspicion, tor there have 
been so many accidents with this class of 
aircraft that almost instinctively we look 
for more of them. The semi rigid and 
non-rigid machine*, however, have enjoyed 
*4 less disastrous career, these closely al¬ 
lied types have inspired some degree of 
faith in most of us, in and out of aero¬ 
nautical circles. The smuller dimensions 
of the sand-rigid and non rigid airships, 
tuo, have made for a minimum of acci¬ 
dents, and when such accidents have oc¬ 
curred, they have not assumed the proper 
tluos of a catastrophe So in this issue, 
In a form that has already gone to press 
as these lines are written, there Is a de¬ 
scription of the “Itowa” and her trial 
flights. It remulns for us to tell tlte story 
of the "Roma" disaster in the May issue. 
Hotter still, we are going to tell the story 
of helium gas—that non-inflammable sub¬ 
stitute tor hydrugm—which Is again in 
the public eye. Progress of real value has 
been made here, and we pride ourselves In 
loi ring the latest facts. 

W HKN word came from Kitty Hawk, 
N C., to the effect that two brothers, 
the Wrights, had made a successful flight 
In an engine-driven flying machine, every 
one was skeptical. Who wouldn't be, at 
that time, whan virtually little had been ac¬ 
complished In the way of flight even with 
the cumbersome ligbter-than-alr machines? 
Yet the word was the truth the Wrights 
had mads a flight In a power-driven ma¬ 
chine. And history Is forever repeating 
Itself Not so long ago word came out of 
Germany, telling of the wonderful soaring 
flights of German aerastimtical expert 
matters. One experimenter was said to 
have made a flight of 21 minutes and 87 
seconds In all directions, rising to a height 
of 200 feet and landing close by and but 
40 feet lower than the starting point A 
difficult story to bellevo-^qullftton a par 
with the rumor of the Wright brothers' 
first flight) Bo we waited until the pho¬ 
tograph* began to arrive and tatU we 
could receive exact data from Germany 
Then we turned this material over to Mr 
U d'Qrcy, a recognised authority and 
writer on aeronautical subjects sad one 
who, at first band, has seen aviation de¬ 
velop from the first meet held at Rhdras, 
France, to the pre s e nt deyr Ur. fOwjr 
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U)Ih the story of the souring blrdiiken In 
this Untie, And he unsure* tin that it mark* 
the tiratanlng of h new era In aviation 

N OW anti Again U 1 m our good fortune 
to U proplu ts. Ho uh* time* our proph 
«h* (.'onie true only after the lapse Of 
timn> >eurn houih lines ne have but a 
short wait Thus in our March issue we 
lmd somt thing to sa> regurding the exces- 
«l\e weight of rullrond conches, und we 
predicted tlnit mllnuulH would mna have 
to resort to lighter I ruins The limit nf 
weight hau been rcnchcd--surpassed In 
fnct, and progress must non lie made to¬ 
ward reduction of weight While we were 
writing those prophetic lines an expert 
ment In weight reduction won going on In 
England. A radical t hange In the arrange- 
ment of wheels und trucks on pHssrager 
coaches lias brought nlmut the articulated 
* ruin—the entire train becomes a single 
unit, Instead of being assembled of Dep¬ 
urate coaches. We present tm account of 
the articulated train In this Issue, feeling 
that It points the way to a reduction of 
weight in American rolling stock 

E LECTRIC lumps have come In for 
their share of publicity Recent In 
remlgatlons In New \ ork City have dlfr 
closed some Interesting facts regarding the 
cost of making electric I (traps as contrasted 
with the selling price, and while It Is 
distinctly out of our province to discuss 
the comuiercliil end of lump manufacture 
It 1 h our work to tell about the manufac¬ 
turing processes. There Is a real story be¬ 
hind each electric light its production 
culls for the inosl Intricate machinery— 
machinery that fashion* glass Into oil 
kinds of sliapes with tlie skill of the moat 
experienced glufto-btoner, und that assem¬ 
bles di Urate ports with n dextfffty not 
approached by the human hand 
Heretofore the facts regarding lamp pro* 
dui Hon have been more or less secret, but 
vie have finally succeeded In obtaining 
the latest dnta which Is presented else¬ 
where In this Issue. 

I NTEREST In Dr Carrington's article of 
January, “The Mechanism of the Pay 
chic, * has been fullv up to expectations. 
We do not retail thHt any single story 
has ever resulted In the necessity tor our 
forwarding no munv letters to the con- 
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trlhutor Tlie discussion which l>r Car 
ringtrm bus thus ably opened will be con 
tin tied by nt least two more articles In 
etirly Issues. One of the stuff will discuss 
tho yisyrhlc manlfeMlaflons—we have ex 
plained tilread) the sense In which we use 
the term, und shall not further apologize 
for It—which pertain more strUHy to the 
mind He will show one way In which 
these ran f» explained without the Intro¬ 
duction of imv supernatural element, and 
he will Insist that these assumptions be 
disposed of, for or nga Inst— proved pus 
slble or dlsproied—l**fon other and Isos 
hupp} explanations come Into ransldera 
lion And Dr < urrlngton will carry his 
storj furthtr, git lug similarly hu account 
of several of the more outstanding phy* 
fail effw In whlcli hn\e liecn produced with 
out visible agtno} shimlng likewise the 
ii)i»st phnislhh* of rhi explanattons which 
hmc Iteen. put forward to account for 
these, and making n few suggestions for 
farther atta* k ui*m th(» problem of paychlc 
rosearth We belle\e tlmt the gcnernl Im¬ 
pression erouted b> Ihese two articles will 
Iw that, dlfllcult and tenuous us this mile 
Ject Is, we are really cpming to an under¬ 
standing nf It that compares favorably 
with tlmt possessed. In their field, by the 
very earliest pioneers In electricity 
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Caterpillars were specified 
in preference to pneumatics 

When the Grand Rapids Gravel Co of Grand Rapid*, Mich., purchased 
the truck pictured above they could have had pneumatic tires but they speci¬ 
fied Caterpillars instead 

This truck is used in hauling sand and gravel direct from the pit and, as 
the picture clearly shows, the road conditions demand tires that are aide not 
only to get traction but to stand severe punishment as well. 

Pneumatics might have given the necessary traction but their inability 
to stand punishment would have made their use very expensive on this 
truck. Caterpillars, however, give as much traction as properly inflated 
pneumatics and are also longer-lived and more dependable. 

It is this combination of traction, dependability and mileage with low 
cost per mile which invariably leads the careful truck tire buyer to equip his 
* trucks with Caterpillars. 

Caterpillar* are made in eizee emtabiefor tracke 
of every typo and weight m 
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How Mr female workers are distributed over the Mreril brood classifications Into which the Cenmi Bareon groups them The M per cent unaccounted for ore 
engaged fat mining nod public service, but in ouch smell number* that they cannot be sstlsfsctortly nhown on the oame ocele with the group* above represented 
Tim “Demosttc and Personal” group Includes only hired workers, end not home-keeping wive* and mothers, who are officially listed as without occupation 



AarisuUora 'W Mata* Mansfastqrs TraMportatkm Trade 1* rof colon *1 UonotK and pmonal Clerical 

MCT.OM 1»M7,M0 1 MSI,*00 tIUJH M74M« 1 1M 000 1^6,000 1 «MSW 

If*% ^ M>% M% 1«M » 7 * 

The way in whk h the mala w o rkers aye distributed over the hum groups. The public service workers. U per cent of the total, are again net reproemited. As might 
have beau expected, the me* and the women are allocated fat entirely different proportions to moot of the groaps. The most significant featare of the showing here 
made is the ate of the "MaaifactmnT groups and the fact that lees than eoe-third of the male workers are able to produce food for all of u 


BOW AMERICA’S BIALE AND FEMALE WORKERS EARN THEIR DAILY BREAD 
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World Crops for America 

How Modern Science Combe the World for New Things to 
Eat, Picking and Chooong for the Menu 
of the Futnre 

By H P. Crawford 


A radish from l hints* 


W HAT hIhHI wt eiit ii hundred year* from now? 

Will It still U* tilt* conventional beefsteak and 
|mM iiioes or Hlmll we haw entirely different appetite*? 
Wluit Mill our farm* grow? Will It be corn and wheat 
or hIhiII we be planting neM crops of which America 
knows nothing toduy? 

Tin* civilised world did not nlMuy* eat potatoes and 
main people only a feM vours ago rvgurded tomatoes— 
“love iipples,” they culled them—an imiImsious. We are 
contlnuullv changing and developing our uppetlte* and 
Mlmt we regard hh ii Mi*e«l tiwluy Me muy eat tomorrow 
ft must nh*i la* remembered tlmt certain area* of 
our country an* uiunxlngly similar to wrens In far-off 
hinds. What groMH successfully In other countries may 
lie grown successfully In America under the name cyndi 
llonn. One part of our country muy be undeveloped 
lietntuKe aptwrently nothing cun be grown there profit 
ably but In n remote comer of tlie globe may be people 
II\ lag under exactly the name conditions. 

Ttiere la today Id the United States one organisation 
whose sole work consists In finding new fonda for 
Amertcu It Is tlie Office of Foreign Heed find Plant 
Introduction of the United States Dcimrtment of Agrl 
culture Although It lias had little recognition mid 
few people know of Its existence, Its Influence IIh ror 
res|iondence and Its explorers touch the fur*off corners 
of the globe where white men seldom tread It Ih one 
of tlie most romantic of government bureaus Its ox 
plorentf whose sole duty Is to discover new plants for 
Amerlui travel from the heurt of Africa to tlie Inner¬ 
most recesses of China Its record of achievement Is 
written In deeds quite as full of interest and ns thrill¬ 
ing its more openly dangerous exploits When tills 
office celebnites In 1922 the twenty-fifth anniversary of 
Its establishment, It will have Imported 
more (linn BO000 different plants and 
seeds to he tried out In this country 
tSmsIder the date palm, ns an exnmple 
of one of its aeeompUsliments. Dates 
are now living grown successfully In Cull 
fomtn and the Southwest, and tlie nucleus 
of a successful American Industry Is be¬ 
ing fonued There are now ubout a mil 
lion Unit, palms around Indio, Cnllfamla 
Kxjierlim*n1ul dute orchurds were estab¬ 
lished nt Mecca and Indio, < Jul, more 
than l r j years ngu, and a large numlier 
of the best Old World varieties of dates 
lime Iwen tried out 

There In long staple cotton, which has 
Iwvoftw Hiiih a sucre** la Artiumu and 
nelghlHirlng States Ttds was Imported 
from Kgypl “There Is nothing compare 
hie to the development of the long staple 
cotton Industry unless It be the nchlevi 
meat of these Bust Indlau magi clans, and 
liehuld, a tree grows lief ore ones eyes,** 

Ih the way one expert put It Tlie first 
plftntlng* were made ground Phoenix In 
1900 For 12 months or so the expert 
ments with this Egyptian cottem were 
tarried on until It was felt tlmt It could 
Is) grown on a commercial Imsts. Tlie 
first year about 400 acres of commercial 
cotton were planted. A few yeura later 
tlie cotton crop of the Halt Hirer Valley 
for one year would haw paid the cost 
of two reclamation systems snch as now supply It 
Ixmg-stnple cotton Is used In making automobile tires, 
mercerised goods and some of the finer knit goods. 

The Department of Agriculture spent 1200,000 Intro¬ 
ducing a rice and establishing an Industry in California 
worth In one venr *20,000,000 Then there Is durum 
wheat Introduced from Rnssln Ismd In the Northwest 
that formerly would not grow crops now produces from 
j 0 to 4fl million latshets of wheat The Department of 
Agrh ulture Introduced the naval orange from Braril 
and n single year's output in California amounted to 
3H.OOOOOO boxes. 

In the Southwest and many parts of the plains States 


corn cun not he grown Tim world was searched for 
suitable crops and the result was that the grit* and 
forage sorghuiDH were Introduced Sudan grass, intro¬ 
duced from Africa only hack In 190&, has now become 
h very popular crop In the Southern States and Is 
growing In favor throughout the Middle West Peru¬ 
vian alfalfa was lntrmlurod from Peru In 1800 It has 
U*en especially isqmlur and milted to the southwestern 
and western count of the United States, It starts 
growth earlier In the spring and continues later In the 
fall, with consequently more cuttings per season 
Them* instances are iierlwpx enough to convince one 
of some of the things that have been accompli died for 
American agriculture by matching conditions In the 
United States with conditions In other countries where 
certain crop* are Is Ing raised success folly Of course 
not ull of tliese crtqw wire developed entirely through 
the Office of Foreign Seed attd Plant Introduction, be¬ 
cause ihev are matters requiring the cocqierallon of 
different lines of ugrhulturH and of Individual farmers. 

lb fori any new plant Immigrants Hre pinulHed to 
mter the United States they must go through Kills 
Island Not however the Kills Island of the Uusstan 
and Units]i Immigrant for the plant Importations have 
their own Kills Island These field workshops and 
lulsaralories of f Kit Office of Foreign Sew! and Plant 
Inirodm tlon urc Its tiled In Washington, 1) V , Miami 
and ltrooksvllle, Florida Hell (near OlendsU), Mary¬ 
land, Helltnglmiu Washington, Savannah, Oeorgla, 
and Vhiw California As soon ns tlie new plant iminl 
grant arrives In this country If must go to one of these 
muttons to he oflt<tally Imqiwted to see If It Is u desir¬ 
able dtlxen Home of the plums. like iieople, have 
disease* which If they «ver gained h foorlmld In this 



Another vegetable giant fro* the 
Orient ado, a Japanese p ro d act 
resembling separates 



Jujube fruits grown at Chico, CaL Whan candied they teste much 
It hi indigenous In southern Europe and throughout tropical 
temperate Asia 


country would prove dints trout, If they poos the ex* 
n min nit on, the Seeds or rutttngs ate next planted at oat 
of the stations* in a short time needs or plants are 
ready for distribution to farmers and nurserymen who 
It 1 m known arc In n position to care for them Aa the 
oeeds and new plants become more plentiful from year 
lo year the distribution ts toade on a wider wale, and 
finally practically anyone who desires some of the new 
plant* l* given « few Those receiving the plants or 
seeds are expected to make reports as to their progr a m. 

The station at BrooksvUle, Florida, wo* established 
to match the conditions to the moistcr hot not tropical 
portions of China and Japan, the Chico station tfi 


California, 
because of Its 
abundance of tad 
gallon water, Rs 
high sumiqer tem¬ 
perature, long 
growing season 
and mild winters, 
makes puaetble [ 
the trying out of 
widely varying 
crop* The Bell¬ 
ingham, Washing¬ 
ton, station has to do especially with experiments with 
flowering bulbs. The station In Washington, D C„ Is 
w here infat of the disease Inspection work Is carried on, 
as well aa many laboratory experiment! of a miscella¬ 
neous character 

There are few things more romantic than the work 
of un agricultural explorer Most explorers deal more 
or lens with the evident things in a country* The agri¬ 
cultural explorer denis with things that to an ordinary 
lienmn would he almost Invisible. He must travel to 
tlw <mc of (lie-way places and study Individual plants. 
Tlie ordinary explorer would give them only pairing 
notice TV be h successful explorer one should also 
have a wide knowledge of agricultural conditions at 
home so an to be able to know u “find” when he sees It 

Probably few have done us much for agricultural ex¬ 
ploration qs has Harbour I*athrop, who was awarded 
some time ago the first of the Meyer Memorial Medals. 
Mr, Lathrop Is a private ririxen wlio has conducted 
numerous expeditions in search of rare plants the world 
over ut Ills own expense Often lie hna taken repre- 

_ sen tail ves of ll»e Deportment of Agricql- 

ture on these excursion* and paid all the 
cost of the Journey Mr Lathrop first 
took David Fairchild, now the head of the 
Office of Foreign Seed and Plant Intro¬ 
duction, with him On this trip he and 
Mr Fairchild concluded that the work 
should be d*me In a Mg way A plan wus 
suggested to Secretary James Wilson of 
tlie Department of Agriculture, and he 
ordered It put Into effect 
Mr Lathrop and Mr Fairchild made a 
three-year agricultural exploration, visit¬ 
ing every continent and une-hulf of the 
countries of the world. It was on this 
excursion that the king-staple cotton, men¬ 
tioned Abovto, was introduced to America. 
This trip also 1 marked the foundation of a 
real worknlile department, devoted to till* 
line of work. That was some 20 years 
ago, and Mr Lathrop still continue* hi* 
Journeys, taking experts with hi* at vari¬ 
ous times. Some time ago he purchased 
a private bamboo grove near Savannah, 
Georgia, and presented it to the Depart¬ 
ment of Agriculture on a Bt-year lease 
One of the famous explorers of the De¬ 
partment of Agriculture was Frank N 
Meyer, wlio nt his dfetfc a few years ago 
left the money establishing the Msyer 
Memorial Medal to be awarded to agri¬ 
cultural explorers. Mr. Meyer specialised 
„ in China, be had walked 10,000 miles 
through the heart of^hgt country, Maacftrt*. lUrt** 
and parts of Tibet anff finarian Turkestan, looMnt tor 
Idante that might be of vWue in America. As David 
Fairchild once so aptly said of him? 

M Hls hardy yrHow rose peers to upon me through 
my study w i n do w , end up In the herder hip scarlet Uy 
Is Uv bud, while the perfume of ttg nine has barely 
passed away HHi whltobarfcetf ptad Is dusting Its 
pollen Into tbs air, hi* Buonymotts end hie hardy bent- 
boo are growing at th* corner* of the house, end Us 
dry-land elm with It* delicate branch* abate* the 
entrance, go much of Chh* hep he euccsmfany tte*p 
planted to this country." 


like dates. 
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li M Mid that Meyer could katp la mind thousands 
of plARtMvoi if be bad am them only eoco—tad 
recogttlifi ahnost Instantly amt that dm strangers to 
him, Bo collected wild attatfM la tbs Ca«ounu» CM- 
mow Turkoman an* Siberia, norfhufns and Chin*** 
pMtm la Manchuria; wtW peaches and almonds In the 
KasiB Pyottaee f chestnuts east of Pekin; ptrstainau 
In m Ming Tombs Valle?, wild cuUftres in the Wu TUI 
tthaa* cttrus fruit* oo the Upper Yangtse, baralxw 
and strawberry trees (the Yang nine) south of Bhang- 
luil, jujubes and the pjfand peach In the Shun tun* 
Province; dwarf obrunds, dwarf cherrlee and npricots, 
and lame fruited oleasters la Russian 
Turkestan, desert poplars and tamarisk*, 
wheats and barleys in the desert region 
of Chinese Turkestan, wild apples and 
aprlcotf In the TUu Hhan range which 
divides Siberia and OlUneee Turkestan, 
and large fruited currants front the 
Yakutsk Province of Siberia 

The Hfe of on agricultural explorer I* 
not an easy one Mr Meyer was once 
attacked by ruffian* In Harbin and one 
time stood up against u wall to be allot 
but he managed to talk himself out of the 
uncomfortable situation 

It was only a few months ogp that II L. 

Slurntx, another of the explorers of the 
department, returned from a 12 months' 
tour In Africa Mr Shunt* traveled from 
Cat* Town to Kgypt, and, all told, Jour 
neyed about 10,000 miles over tire dark 
continent However, he did not find It 
us dark as it has sometimes been pictured 
and declared that most of the dangers of 
African travel have been greatlj exagger¬ 
ated. Mr Hhantx explored the wild 
jungle-country of the Upper Congo, and 
joornc>ed into the wild nnlmiil country of 
British and Kust Africa And jet the pony nun not 
molested by either natives or unlmul*. Mr Hlmntx 
brought back more than 1000 specimen* of African 
plants which will be tried out In America One might 
name many otlter explorers who have done great thing* 
fbr American agriculture, but tbe brief stories of those 
three give some idea of tbe Ufe of an agricultural 
explorer 

There are score* of novel and Interesting plant* which 
are just coming into use In America as a result of tire 
plant explorations. Take the chayote, for Instance, 
The chayote belongs to the cucumber fnmlt), and Its 
native home Is in Mexico and Central 
America Today It Is grown in some of 
our Gulf States and In Southern Califor¬ 
nia The different varieties vary In rise 
from a few ounces to two pounds, or 
even more, and the color from dark green 
to an Ivory white. Chayote*, If stored 
In a cool place, may he kept for several 
weeks. When preimred for tire table, 
they are fried, stuffed, pickled, or linked 
with cheese 

There 1* the Assyrian pear This was 
discovered by Frank Mejer, the explorer 
referred to above Tbe Assyrian pear Is 
resistant to fire blight, which has been 
tire bane of many orehnrdlsta. Kxperi 
incuts are now being carried on with this 
pear in Oregon 

The Japanese udo, it 1* I relieved, will 
Irecome one of our most popular vege¬ 
table*. It has a unique flavor and to a 
large extent resemble* asparagus. It 
makes an appearance early in the spring, 
and can he blanched Uke endive and cri¬ 
er* The shoots which it j telds are often 
two feet long and nn fmh in diameter It 
does not have to be replanted more than 
once In ten yean. The advantage over 
asparagus is that the white shoots of the 
udo are edible to their very base. 

Thai there are the mangos, There are 
sold to he more varieties of mangos than 
there are of peatfre*. There are some no larger than 
a erubapple, and others which #rilh six pounds. These 
fruit* tota a most popular tod in India. At the plant 
introduction garden at Miami, Florida, the Department 
of Agriculture now has fruiting some #) different vari¬ 
eties. Hie unpopular reputation which nh® mango re¬ 
ceived some year* ago was due to the Inferiority of 
some I m ported varieties* The better kind of mangos 
are h* eerily eaten o* cantaloupes and have a delightful 
odor, mtaefc tike that of pto ap plee. It Is believed that 
the mange win become cop of the most Important 
products <4 tothscu Florida. 

The production of Oriental persimmons Is just getting 


under way la this country The Oriental persimmons 
are hardly to he confused with tbe common perrimuHSw 
grown down South. In Japan tbe objectionable pucker 
of perritumoos Is removed by packing them in barrels 
saturated with sake, and similar processes are being 
worked out In America 

The bamboo is now being g rown extensively In a few 
plantings In tbe southern United States. The Oriental 
limiter bamboo Is said to produce its seeds not oftener 
than once la 40 years, so young plants had to 1» brought 
to America nnd tried oat Bamboo rnuy lie used for 
Imrrel hoops, trelllse*, light bidder*, bankets, furniture. 


nnd even for food Tire giant shoot*, width sometimes 
groi\ nt the rate of o\er a foot n dn>, when cooked form 
u great vegetable delliuoy 

There are the Jujubes, which ore also coaiparatHelj 
now to this countrv The jujutre tree, wlihh grow* to 
Ire some 40 or more* your* «dd 1* well milted to a large 
part of America, since there appear* to be no wealher 
too hoi for it, nithongli H must not haw too inmh 
moisture The fruit of this tree has ii flavor unlike 
tlmt of onj other fruit and wlien candled tostes like 
dates, 

Tlie Clilnese petsal Is lettuce's great rival, nnd one 


gardener In New Jersey hn* grown It for several years. 
It can be produced for about half tbe cost of lettuce 
nhd will grow almost anywhere throughout the country 
The dasheen has often been mentioned* It Is similar 
to tlte white potato, hut when cooked has tire flavor of 
chestnuts. It may ha prepared in almost any way that 
ireutoes can, and Is cooked* about the some length of 
time. In many party of tire Pacific Coast and Gulf 
regions there are places where the dasheen could lie 
grown more successfully than any other crop. 

The tong-oil tree Is being tried out tn the Gulf Coast 
States and (n California Fntra the need of this tree Is 
made an oil which point manufacturers consider one of 


tbe best drying oils known to the trade. Importations 
of the oil each year are estimated at between $1M)00,00U 
nnd k5,(MXM)0a The trees established In America seem 
to Ire doing well 

Most ireoplo are familiar with the pistachio nuts, the 
Uttlc green nuts used ao often In Ice cream and cake. 
Trees bearing these nuts have beta Introduced from 
ccntml western Asia, nnd It has been found that they 
do exceedlngl) well In tbe Mitcrnmento and Ann Joaquin 
\iilkns of California 

One mlglu g<» <m amt enumerate iilimnd Indefinitely 
mu plants which arc living developed for American 
furum and gardens. There Is a Chinese 
chestnut that Is n**l*timt to hark disease 
a ( bluest* dr\ land elm that la resistant 
l<> extreme drought mglwt and extreme* 
of hot ami cold and a sweet cherry Unit 
ri]M-n* ten dnj* b* fore the earliest 
cherries The uxouido* are ul*o becoming 
a popular fndl and immhchh a real food 
* nine 

One niiould not forgit lla flowering 
hulhs which are grown In *mh profusion 
at the Bellinghnm gurden* Du fumou* 
Dutch bulb* for which Amirhnn jieople 
hn\e Urea pining nrnund fiJOUHiuO anmi 
nitj cun be grown quite a* well In 
\merlni It has Ireen illsctncivd and In 
fact, the home *,rowTi bulb* In some re¬ 
spect* are superior to Inqiorted *t<*k 
The Held of plant exploration Is ulmost 
unllinitiHl In fact. Its iNissIhllitle* linn 
lmrdl\ Urea touched Out of the half 
million or so distinct plants grown on 
tire ghdre man so far ha* learned to um 
only a few hundreds. We will not neces- 
sarlh continue n1WH\* to grow the plants 
we do now Some of them are expensive 
food producers sonu pnaluce foods that 
are difficult to digest and some we may leave behind 
a* we learn to like other* bettor Tlie American food 
producer t«»da> cun pt< k from tin entire world tbe crops 
mnHl nutted to bis land 

Thunderstorm-Breeding Spots and 
Engineering Design 

FTEU dlst nosing lire pndutbUU) tiiat thunderstorm* 
are likely to develop with more frequencj In cer¬ 
tain localities than In other*, due to local condition*, 
Robert K llortrvn, con*ultlng engineer, > oorheesvl lie, 
N 1 suggest* In the April Monthly Weather Review 
that tlie subject Is worthy of study Ire- 
<nu*e of Ii* relation to the design of 
engineering works Mr Uortun notes 1 bat 
he ha* oh*er\ed thunderstorm* over cities, 
particularly Alhanj V Y and Provl 
dence, It I “whh b originated Immedi¬ 
ately over the city and did not travel 
fur outside their limit* on day* when 
there were no other adjacent thunder 
storm* ' He expresses the belief that 
‘anna 011144*, if not indeed most Inland 
dries of him 100000 population 4»r more 
appear to Ire thunderstorm s|K»t*.' He 
also points out that ‘a shallow lake with 
*and> margins located In a forest max 
serve as a thunderstorm breeder" and 
die* a* preof oltserwitlonH made by him 
ow»r Oneida Lake, N Y Furthermore 
‘Some western nrro\os are notable fur 
the fretpien* v of ms urn-nee of Ko-cnllml 
i loud burst tlinnderstorni* w Irerens 

another adjacent to It might rarely prn- 
duce them The deslralilllt\ of ohservii- 
lion* to show what particular areas, rural 
or urban are what Mr Horton term* 
"thunderstorm breeillng sinus' Is urged a* 
bearing upon the design of dams nnd of 
sewer* What Mr Ihirton sins 1u con¬ 
clusion ulreut rifle** breeding thunder- 
Htoruis nnd the rdutton i»f this iwwsihlllty 
to sewer 4]e*lgn follow* 

•‘An Indliathm t»f the truth of tire sup- 
iNsdtlon that cities breed thunderwtorm* might be oh- 
talnod by comparison of rain gages In the surrounding 
namtrj with records taken In the oily daring tire 
summer Should it pnire true that cities urc In some 
Instances thunderstortn breeders, wtiereas other nearbj 
cities mar not iressess this ehnructer1*t1c, then such 
futts might hme a ver> lmi*>rtant hearing on various 
engineering proldems, nnUhly storm-sewer design, ami 
might vitiate the utlllD^f application of records of 
thunderstorm rain Intenrities In one city to anotlwre 
nearby dty, even though the dlmate of the two place* 
and the total rainfall per annum might be very nearly 
tlie same" 




A caOecUon of Bloat immigrants arriving at Washington, where everything 
received undergoes a rigid examination to make sure that 
It doeo not harbor disease 
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Applying the Lessons of Industry to the Theater '* 

Ingenious Device*, Partly or Wholly New, Incorporated Into Now York** Newest Play-Homo^ 


G RRAT Improvement In theater building has been 
made In tho pant few yearn, largely with a view 
to the comfort uml convenience of patrons. Method* 
and devices for handling scenery also have been Im¬ 
proved und ltd op ted by a few theaters, again with an 
eye to tin* patron, for these have been for securing 
deter stage effects or for shortening the wait between 
uda. Now comes u theater embodying all of these Im¬ 
provements, but designed also with the specific Idea of 
muktng it easy for actors, electrician*, stage hands, 
scene shifters and all others of the army of workers 
behind the footlights, to coordinate their efforts to 
product* a good play Moreover, for the first time 
recognition Is given by a theater to the fact that the 
iiuuUty of workmanship (In this case the play) may 
depend mightily upon the surroundings und environ¬ 
ment of the workman 

The designing, especiully of the stage and Its equip¬ 
ment, has been gone about with precious little regard 
fur precedent and tradition Many of the old devices 
of the stage, which are present In nearly every stage 
In the country, are gone and In their steed Is a col¬ 
lection of new devices which are so obviously good that 
we am forced to exclaim, "Why didn't someone think 
of that before?” 

Our drawing shows the main features of the stage 
construction The theater, from the rear of the house 
os far as the edge of the balcony, although elegantly 
appointed, does not differ appreciably from that In other 
new theaters. The first discrepancy we discover la the 
ubmnce of tlie battery of spotlights usually located, 
with their operator, somewhere In the gallery Instead 
there is a bank of floodlights so cleverly concealed In 
the decorations of the under rim of the balcony that the 
audience sees only their effect and never notes their 
presence, 

The most striking Innovation, perhaps, is the absence 
of boxes, which have long been a traditional feature of 
theaters, although a notoriously Inconvenient and high 
priced spot from which to view a play In the space 
on either aide of the stage usually occupied by the 
boxes there are two miniature stages, which com 
munlcate from the rear with the main stage. Their 
moot Important use is for the purpose of acknowledging 
applause. When the main curtain descends at the end 
of an act It remains down and the time usually devoted 
to raising and lowering It to acknowfoige applause la 
saved. The actor or actors, meanwhile, step to the 
miniature side-stages Into the Illumination of spot¬ 
lights concealed In the balcony decorations. These 
stages also may be used for the presentation of a pro¬ 
logue, or lo the cost of a large spectacular production 
may be easily connected to the main stage as "aprons," 
thus extending the available stage room across the 
entire width of the building. 

Another feature which will be quite noticeable to the 
audience, and quite as pussling, will be the sudden 
appearance of the orchestra, apparently from nowhere. 
The explanation Is that the orchestra pit la really a 
huge hydraulic elevator, which can bs lowered out of 
sight or raised to suit the occasion. The orc h estr a 
enters through the basement, and when ready to play 
is suddenly lifted Into view of tbe audience. The 
-elevator takes the form of a crescent, supported on 
several hydraulic lifts. The orchestra pit can be raised 
•ran to the level of the stage and used os an extension. 

The effect which seems next most remarkable to the 
audience, no doubt. Is that In out-of-door scenes the 
sky, Instead of being a wavering “drop" of blue cloth, 
senna real and quite as limit less as the heavens them¬ 
selves. This Is accomplished by the use of a “hortxant," 
a device which originated in Kurope, and which has 
been used in one or two of the small “art" theaters in 
this country, hut never before In a commercial theater 
here. The back wall of the building Is simply shaped 
of smooth cement with curved corners. It is a neutral 
gray, and the stage director, through his electrician, 
I stints upon this background In light the effect he 
desires—be It the effect of night, of dawn, or the shim¬ 
mering heat of the desert noon A small treoch Is 
constructed Just In front of the wall so that workmen 
and actor* may pass across tbe stage unobserved dur¬ 
ing the progross of an act. 

Mr Bari Carroll, the designer of this theater, regards 
the adoption of the “hortxant" os the greatest tingle 
step forward be has taken. “Playwrights have been 
very cautious," he said. “about writing out-of-doors 
scenes Into their plays because of thtir unreality. I 
have experimented extensively with the hortxant and 
I am convinced that this demonstration will cause It 


to he generally adopted. I think It will bring the OUt- 
of-door play, now almost entirety limited to the movies* 
to the speaking stage" 

From tbe viewpoint of coordination of effort an im¬ 
portant change Is in taking the electrician and stags 
manager from the "wings" and placing them at tbe very 
front and center of tbe stags In plain view of an of 
the put) era. They sit in a pit with their heeds just 
above stag? level, but ore concealed from tbe audience 
because their beads are just below the line of vlrita 
from the topmost seats In the gallery over the footllgbt 
reflectors. From this point of vantage the director and 
electrician observe not only every light and every effect, 
as well as the actors, hut through a telescopic peephole 
at their barks can see the totira audiraee and an of 
the bouse lights. Hitherto this WM Impossible because 
these two Important men were located in the wtagx, 
where they bad an Imperfect and distorted vWw of 
the stage and no view at all of the audience end house. 

The electrical arrangements aim for a large modem 
theater might well occupy a page of description here, 
hut we shall hare to note them briefly. The rheostats 
for “fading out" or “fading to° the footlights and 
floodlights ara huge motor-driven affairs, while the 
greet number of twltclwe are of tbe remote ttotttrol 
type and altogether occupy solidly s good-rised room. 
All are operated from a central control board by tbe 
chief electrician, who may have a number of assistants. 
In this new theater the electrician la provided with a 
master hand wheel to which hta assistants “hook," 
electrically, tbe various apparatus be Is using at a par¬ 
ticular moment. For Instance, If he Is changing from 
the effect of dawn to daylight, the deep bine and red 
lights would he *o connected that turning the wheel 
would slowly fade them out, while by the same move¬ 
ment the blue and white lights would fade to. Within 
reach of tbe electrician, also, are a great number of 
master levers by means of which he operates the 
switches in a romn beneath the stage to secure his 
lighting effects. In much the same manner that the 
nrgunitft operates the stops on a pipe organ. 

Another discarded Inadequacy, small in Itself hut as 
old as the theater. Is the peephole In the curtain This 
has been replaced by a telescopic lens arrangement on 
either aide of the stage, which gives an eaay view of 
the entire audience 

The degree to which realism can be carried may be 
realised from the fact that the stage equipment Includes 
s kitchen range ulth utensils and dishes for cooktyg 
and serving a full meal When tba lines of a play call 
for the serving of a meal It will b* a real meal of veal 
food, served piping hot from the kitchen In the wing*. 

The arrangement for liandling scenery and drops 
■Iso is noteworthy Tbe Urge pieces need no longer 
be pushed about by “main strength and awkwardness," 
but Instead are whisked aloft by counterbalanced cable* 
und secured there by a few men stationed on s plat¬ 
form some 00 feet above the stage, Tbe counter¬ 
balance* are buckets filled with buckshot, which may 
be emptied or filled to the proper weight Thai a few 
men are aids to perform the work that once required 
the services of a large number of scene-tiltftera. This 
system Is coming Info gradual use, but for the first 
time the theater designer ha* realised that it makes 
unnecessary the two wing balconies on each tide at 
tbe stage, which are standard to thsater construction. 
Once useful for raising and lowering drops by hand, 
these balconies lately have bam not only useless but 
collectors of dust and junk. 

One of the obvious bnprovemsnts Is a rimple lift 
system for handling the trunks of performers with a 
minimum of effort Of tbe stores of theaters to New 
York, it is said this Is the enty obe where the moving 
of trunks does not Involve tbe hack-breaking expedient 
of climbing stairs. 

The arrangement of dressing rooms for the players 
also marks a distinct step away from tradition. It 
has long been the custom to have two or three (treating 
rooms (m the same floor with the stage for the Use 
of the stars. These sometime* were elegantly ap¬ 
pointed. The rest of tbe cost however, had to eUmb 
stairs to stuffy dressing rooms with little or no regard 
for comfort and convatefo* The space on tbs stag* 
level of any theater Is stwaye precious, and that which 
might have beat given to the stars' dressing rooms has 
bean given over to a "green room," for tbe use of th* 
whole cost and their guests. The room Is a cosy ma, 
artistically decorated, and with a mammoth flfoptoee 
at one end. It Is e x pec t ed that tots room will not raty 
nerve innumerable sods! p ur po s e s for tbe players, but 


wm»* thesotoa o* gatherings# etifotote, tfcaraMfthf 
of ptays, and the Uke. 

rran the grasp room a marble staircase wtad* to 
the dressing rooms shove. Something of the psoejter 
psychology of players has heed tokos Into aaoomt to 
building the staircase, for half-way up one la con¬ 
fronted with a vary cheerful "goed-tock" states*#. 

Tbe theatrical world of New fork never tires fottfeg 
of the architect who, with his bead to the clouds, u nde r 
took tbe oonatraetlon of the Ideal th e ater . AH aorta of 
expensive and new-fangled things were Introduced tote 
th* plane looking to the comfort of the awllrao* aid 
the better praaratatkm of tbe play. But just to the 
nick of time* before actual work on the theater ttertf 
had beg un , some practical-minded person got hta eye 
op the plans and called the attention of the architect 
to the fact that he had omitted to provide a tingle 
d rearing room of any description. Mr, Oarrott hap net 
repeated this error 

The play era, in their greeting rooms, ara given th* 
same convenience* and service that they might expert 
IP a great hotel. Tbe rooms are fitted with shower 
baths end are etagsntly outfitted and equipped. Bx- 
cepting that the rooms for the stave ora directly at the 
head of the stairs, there is no dtetiactios between the 
treatment of star and chorus girt Tbs women's dress¬ 
ing rooms open into a common recaption room, where 
they may receive guests, and which i* fitted with on 
excellent library and lounging couches. 

All of these improvement* have Involved th* spend 
tag of thotwands of dollars the construction of the 
theater which might have been saved by ordinary con¬ 
struction Many of them never ara sera fay the audi¬ 
ence, and old-time theatrical sera will contend, no 
doubt, that they contribute nothing to the value of a 
ploy, which after all marks it for su cc ess or tellurs. 

Mr (huroll has spent large nuns on improvements 
of this nature with the Idea that they will make H 
easier to coordinate all of the myriad activities back 
of the footlights, that this will contribute directly to 
the succeo* of any theatrical production staged the**, 
and therefore to the financial succee * of the thsater 
itself. “If tide be idealism," says Mr. Carroll, “certainly 
It Is a very practical sort" 

Furthermore, the democratic treatment accorde d the 
players Is In direct line with a marked tendency In the 
theatrical world toward the labor conditions which 
obtain In Industry. Most actors now belong to one of 
two organisations conducted along the knee of die labor 
unions. As a rule, conveniences for Industrial worker* 
In their lehrare moments have not ben carried to tbe 
extreme attempted In this theater, but similar methods 
applied to Industry have paid definite profits. They 
enhance the interest of the worker to the enterprise 
and spur him or her to better effort at the machine- or 
before an audience. 

“W. am not dragging art,- declared Mr Oaitoll, -into 
tba ndra of ladaetrlallaia. I do not think row will gad 
a better aggradation of art In an, other thaator In 
tba world. What wo kin dona In abapt? to neognla* 
eatablUtod facts about hitman briaga, and la applying 
thorn to tho theater wo has* bad to Inrant aoun new 
ddffcoo and dlatard many old cm* and have and* tho 
boat on* p oori Mo of tboao already at «ar dhpootl.* 

Ha than tar, front tho Maadpotet nf aoattni capacity, 
la not a largo ecu, having 1026 Mate. Wm ndM it 
poadbto ao to arrange than that ovary rant lain direct 
Itn. with tho otago and thorn la hardly any rhaldh oar- 
rapt aa W distance from tho atggfc of any two teats 
in tho boost. Hors la aggHcd N urnf Mr tho aodh 

MOO) tDO. 
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Artlrotated train aaed in Great Britain wltk eacaBent reantta. Note how the tracfca an dbtrihnted thnnghoM the train 

Articulated Trains 

A Method of Reducing the Weight and Improving the Riding of Railroad Trains 


I N nor March Issue we discussed the p- ■ - 

subject of the rapid Increase In the 
idle and weight of rolling stock, with 
inrtlctilar reference to the latent heavy TN 

Pullman cars. Shortly after that urtlrie Jatoc 

was written, and very opportunely, we dec 

received from Mr H N Create)', Chief fa CQ 

Engineer of the Great Northern RailromL . i 

Kngland, the act <if drawing* and pitot**- v c 

graphs herewith reproduced, which show cccmoi 

the way In which that company has In for m 

creased the capacity and reduced the Amer 

weight of Its passenger rolling stock tound 

Mr Greeley writes uh that the Greut 
Northern Hallway has o\cr 1200 sets of nam 

artlculuted coacliea In use, some of whit h 
have been running for many warn with 
such satisfactory results that the use of 
the system la Mng extended, llriedy stuted what the 
company hsa done In to curry the ends of adjoining 
cars upon a single truck. In such u way that the 
couplings rest upon n common bearing, and the coupling 
Idn of the <srs serves also hh the king pin of the trm k 
In the articulated principle two or more carriage* 
are permanently campled together ns shown In our 
Illustrations. Kach train, whether of two, or five, or 
len cars, forms a unit, the trmks of width are so dis¬ 
posed that the distance? between their centers through¬ 
out the train are all equal In the train 1 Hunt rated 
trwks are placed under the outer end* of each train 
the other trucks being placed 
under the udjucent ends of ■ ■ ...... 

the car bodies forming the ^ ■ - - 

system Hot* of five bodies | 

on six trucks have been run Ml'lf —TTTf 

nlng for many jears on the 

Great Northern, und there Is t ^ 

no constnictlnnut reason, or b , , -J 

any other iqipnrent reason, .. u - U . ~~-- 

why trains consisting of 10 or 

111 such cur* should not be — ■ ■ 1 ■■ 

built, where the traffic calls Although the articulate 
for the use of larger units is » snvli 

There are four principal 

advantages which !m\e bora proved In the experience 
of the company, with these trains 

1 Reduced First Font — Mecimse the number of 
trucks Is reduced there Is a reduction In tlie total 
weight of the train, and liecnuse the trucks and wheels 
form the most costly jmrls of the train, both from a 
constructional and umlnienancc point of view there Is 
h considerable reduction In the tofu! cost. 

% Reduced*Weight —The reduction la the weight of 
a train depends u|s*i the number of ears forming the 
train unit (lie longer tlie train the greater the ratio of 
weight saving Thus, n* shown In one of the diagram?, 

the reduction for ears with four-wheel _ 

tracks ranges from 10 per cent to 14 per 
cent Where six wheel trucks are used 
the reduction may run up to over 20 per ^ 

«■* tt gi' 

8. Reduced Running Cost —Reduced l-wm— 
odd of operation Is due to the reduced 
walght and decreased train resistance 
Hits la, of course, moat marked In the 
case of electric trains, since the consump- E r j wia u^ 
tion of current Is practically proportionate ^ 

to the dead weight of the train. __ 

4. improved Hiding of r Cars —From the 
standpoint of the jmssenger, the most iro- “ 
portent quality if the improvement In the p_ — 
riding of the car*. This Is due to the 
fact that there I* no overhang of the * 

bodies beyond the tracks, and that the - 

adjacent ends of the bodies are carried on Ctauparia 
a common truck center It is well known 


/ r N our Iasi issue Wt dr err attention to the mcreasmg Weight of rolling 
stock, and io the fact that the radroedt Were hauling much unnecessary 
deadweight over their lines ft was suggested that As groat kngth of 
the cars was m some measure responsible for this condition. The present 
article affords a most opportune study of the question , particularly as the 
economies set forth have been gained m trams that have been m service 
for many years These English cars would be too short, of course , for 
American requirements, but Ac principle* on which they are bmlt are 
sound, and the results arc well Worth cartful study by our master me- 
chamcs and car butlden - The Editor, 


that the most comfortable part of u car Is tlie (■enter 
(Mirllon lying between the trucks, and this Is due to 
l he fact that there Is here a minimum of lateral move¬ 
ment when entering curves. On the other hand the 
mo«t noticeable hiterat movement Is felt at the ends of 
ihe couches, or where tlie) overhang the trucks. Of 
course, In tin urtlculuted carriage there Is no end over¬ 
hung. 

We uro also Informed that the tendency to rolling 
Jh dunq kh 1 out in the articulated train since, although 
rhe Individual dirs ore free to adapt themselves to the 
curves all reluthe movement laterally, or any tendency 


TOTAL LENGTH OVER BUTTERS C56 O' 


TOTAL LENGTH OVER BUTTERS 646 1" 

A1 though the articulated train carries 18 more passengers than the standard train (upper diagram) there 
Is a saving of 10 feet of length, 21 tons of weight, and eight pairs of wheels 

oved In the experience to roll Iwtwren an\ two of the cur bodies Is prevented. This Installation has p 

is It follows naturally that the artlculuted cars follow the train* are to he sultablj 

'uuae the number of true craftr Hue* of the track, and do not trad to nose In the article above 
reduction In tlie total from Hide to side a* sometime* happen* with tlie trains last Issue, It was points 
‘ tlie tracks and wheels mounted ra tlie standard system of weight could be eft 

the train, both from a Attention Is directed to the two Illustrations showing the cars, or to he umh 
point of view there la a four-car, muln-llne train of the standard type, and a between the bearing po 

total cost, five-car train of the articulated type. The live-car train tracks: It may be cm 

iwHon In the weight of is 24ft feet 1 Inch over all as against 2fi0 feet for the articulated system the 

cr of <mr* forming the four-car train, a saving in length of 10 fret There Is Increased and the bent 

the greater the ratio of In the articulated train a decrease of eight pain of greater, with a cousequ 

In one of the diagram?, wheels a decrease In the total weight of nearly 21 and weight la the strut 


Cm pa risen and table skewing the main Menaces b et we e n tke weights ed 
articulated c o aches and standard coaches 


' 1 tons, and an Increase of 10 flrst-dase and 
8 third-dans pa s sengers carried, In add!- 

_ r tfoe to on Increase In tbs total baggage 

vtang space of 2 foet 8% Inches. 

usary In a comparison of two other trains, 

jth of In the articulated train there was a reduc- 

(went lion In weight per linear foot of the train 

u lbs °f NO pounds, or lUi per cant, and 

there was a reduction In dead weight per 
orMCC passenger of 70S pounds per foot run, or 

e. for 27 per cent. That thane economies bavw 

U are not been obtained fay any considerable re- 

t m*. duction In the space per passenger, and 

certainty not with any noticeable reduc¬ 
tion In his comfort. Is shown by tbe sc- 
compenying view of the Interior of one of 
' the care. 

Dining Oar icith Electric CooWap—An¬ 
other feature of these trains which la entirely novel is 
that electricity, for the first time so far as we know, has 
Itera applied for cooking lq the dining car trains. Cur¬ 
rent for the cooking appafttus Is supplied by two gen¬ 
erators supplemented by a battery Bach generator, 
which la belt-driven. Is provided with self-contained 
automatic pole changers, and Is rated at six kilowatts. 
As the length of the run between London and Leeda, 
where these cars are In service. Is comparatively short, 
him h has to be served soon after a start has been made 
Hence, connections are provided by which current can 
he drawn from the terminal RtRtlm supply, and the 
cooking he commenced before 

- the start of the trains. 

- Across one end of the 

kitchen la the main cooking 

# _ m _ range and roasting oven, 

with a steaming oven above 

J it. and above this are a grill 
and hot water tank. There 

- u- are also a boiling range with 

four hot plates, two 10- 

. 111,1 gallon boiling pans for vege- 

(epper diagram) there tables, a hot cupboard for 
>f wheels heating tlie plates required, 

and an electric fish fryer. 
Tills Installation has proved so satisfactory that other 
train* are to he suitably equipped. 

In the arUi le above referred to, as published In oar 
last Issue, It was pointed out that a considerable saving 
of weight could be effected by reducing the length of 
tbe cars, or to he more exact, reducing the distance 
between the bearing points of the car bodies upon the 
tracks: It may be contended that Tty the am of the 
urtlculated system the distance between supports is 
increased and tbe bending stress**, therefore, become 
greater, with a consequent demand for greater strength 
nnd weight la tbe structure of the ear on this account. 

■ -- - Undoubtedly this la true, but it should l)e 

understood that the articulated system 
iSpigp presupposes the use of cars of cofopam- 

UW lively short length. Thera Is a length, 

flu ;= beyond which the projection of tbe enter 
of tbe car, beyond the Inner ndj «n a 
curvet- would become objectionable, al- 
?v-j*aa though tbe cam In which this would 
happen would be reran except on reads 
„ _ baring uftusfte tty sharp, turvatiu*. 

It will be noticed from tbe dtetnun- 
mettq comparison af tba button of tide 
« mw 7 pmu ehit the artkniftfod care m only 
^ , 4f font ta itotib. IMMntiy thf tiut 

V that tilf tmeW totort afoeotridl tire 

» *n*tk»fe tb«ewte«* Ala'Matak^ 
liakto tt 1m» dm la nw thm t* tfc, war Hi 
wktek the ataal cMKMh of tb, *** 
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MM hrri bM* Masht la and oooesatrated Mr th* 
and hearings. 

Oar railroad officiate are straining *wy n^m to cot 
down operating costs. Hera, la tiw cUtntoation of dead 
**rigbt, would seem to be a field of action Upon which 
titer tulffat make a study of the problem to good ad- 
vuatag*. 

Hie Toronto Meeting 

T HK thirteenth annual meeting of the Ajnertatn 
Phytopatbcdoglcal Society waa reogytly held at To¬ 
ronto, Canada, Brat 1 U Fault of the University of 
Toronto had charge of the phytopathologleal exhibits, 
(lection O of the A. A. A. 8. and the Mycotoglcol Section 
of the Botanical Society of America assisted oh usual 
with the program where the subjects and discussion* 
were of mutual Interest Of the 3000 present at the 
general meeting, about 200 were botanist*. The next 
president of the Botanical Hodety of America ia H C 
Oowtoe, The new officer* of the Phytopatbologicul So¬ 
ciety are* R. 0. Staluuan, j»reddent N J Biddings, 
ricehprmldeot, Parley Spaulding, edltor-ln-chlef, with 
L L Harter and fl M Seed, assistant*. The meeting 
next year will be held hi Boston. 

The moat popular addreea waa probably that by Prof 
Batason on '‘Evolutionary Faith and Modem Doubt H 
Tha aympofltum on the “Utility of the Species Concept* 1 
waa Important and well-timed. Mosaic discuses occu¬ 
lted a prominent place at the meeting, about 20 paper* 
tiring presented dealing with this subject Dr Duggur 
experimented with the mosaic disease of tobacco and 
found that the “virus** filters through porous cups as a 
liquid and therefore cannot he a germ or similar orguq 
lam He termed It a “living fluid contagion." Expert 
meats by Johnson, who has long worked on tobacco 
mosaic, led him to make the following statement “If 
seems, therefore, tirnt these results furnish evidence 
against the enaymatte theory of mosaic while at the 
same time they fiivor u parasitic hypothesis, since the 
temperature curve for the development of mosaic cor¬ 
responds closely with that of the development of many 
of the plant pathogens." 

Freda Deuuera discussed tlie parasitic effect of poly- 
IM»re, PoronUuim conchifer, on elm branches, claiming 
that it seems to he more injurious at times than sus¬ 
pected L. M Massey discussed “Fusarium rot" of the 
Gladiolus. The corma become Infected in the field and 
the rot advances In storage The fungus seems to be 
t'umrbm asftponm Sdiecht A poplar canker, caused 
by jrjpogylow pruinatum, was described by Povuh 
This disease la a trunk canker, which blackens the 
sapwood It Is very serious in certain secthm*. W H 
Snell spoke of the effect of heat upon the mycelium of 
certain structural timber-destroying fungi within wood, 
concluding that heating structures affected with decay 
to 47-48 degrees Centigrade by means of the heating 
systems, as baa been suggested, would not kill the fungi 
even In moist cotton weave sheds, although the drying 
effect would be beneficial In certain types of structures. 
The application of these results to tha effect of kiln 
drying upon structural timber decay was pointed out 
It J Blair spoke of experiments with storing wood 
pulp In water to protect it from fungi An experiment 
waa carried out using several kinds of commercial pulps 
in order to test the preservative value of water upon 
Hi*** of pulp immersed in it After un interval of 


IT months the pulp was examined and tested for free- 
ftess. It was then made Into small Sheets of paper, 
which were tested for bursting strength and for tensile 
tear. The pulp stored In water came through the test 
In much better condition than that which was piled on a 
shad where It was given an opportunity to dry out 

Air for the Miners 

W ARNING that In every abandoned shaft or pit or, 
In fmt, any old working a here the air has been 
stagnant for u considerable time, there 1 m alwa>« dun 
ger of oxygen deficiency, with consequent peril to the 
life of anyone exploring such workings, la given by the 
United States Bureau of Mines. Frequently Uves are 
lost through the eleunlng out of old wells, which acd 
dent*. us a general rule lire also caused by Impure 



atmosphere Instances of kiss of Ilf© through a lack 
of proper precautions In entering abandoned explore 
lory Hlmfts and pltH are frequently reported to the 
Bureau of Mines Recent 1} a geologist wax killed 
through entering un abandoned exploratory shaft In 
California without making a preliminary tent of the 
shaft atmosphere In Minnesota u mining engineer h*t 
his life from being overcome by poisonous gases while 
sampling a shallow pit in iron-ore formations. 

All the gases found in pure air are without color, 
smell or taste, but no rellunce can he placed cm these 
senses for detecting Impure air, declares the Bureau 
of Mines, Air so Impure that It will not support life 
may not lmve anv disagreeable odor or choking effect 
that would warn the breather to escat* Ox*gen de¬ 
ficient j In tlie olr of old shafts and pits or other work 
Ings nmv lie caused through replacement by carbon 
dioxide or methane and absorption of oxygen by the 
rock and Umber 

In old metul exploratory shafts carbon dioxide is 
more commonly present than methane. Carbon dioxide 
gas Is generated by decaying Umbers, is given off by 
certain recks, and mu* be carried Into the shaft by 


circulating waters. This gas, bring heavier than air 
tends to settle in the still utmusphere of the shaft 
rather than mixing with the air Thus at one point 
in the shuft the air may support life, but a very short 
distance below consist of Irrosplrable “black damp 
In otmntngH In coul measures some oxygen Is ulmorbed 
and some curbon dioxide In given off by tlie coat Old 
abandoned workings often contain large quantities of 
Much damp, because the atmosphere Ik motionless and 
the oxygen has l*»en removed bv long contact with the 
roul in addition to uirWm dioxide, methane tftre 
dump) is ulso given off by the formations. 

When the oxvgen of the ulr In a mine opening Is so 
low thut u miner s oil lamp, candle burning paper, or 
torch Is extlngulnlked a mim should not go or stay in 
*uth an atmogphen A candle or an ordinary miners 
safely lamp vs III be etf InguUhcd In un atmosphere con 
mining less than 17 per cent oxygen und an acetylene 
or curblde lump In ulr containing 1J or H |ier cent 
oxygen 

While u mun might live or even work In air contain 
log 17 per cent oxygen. It would la a most haxurdoUH 
undertaking to enter or remain In mine ulr that extin 
gulrthos a flume, since this sltows only that tliere is less 
Hum 17 per cent but not how mutli less Before any 
ulumdoned shuft or pit Is entered one Khould lower 
either a lighted candle or lantern or safety lamp to 
ascertain llm condition of the air If tlie flame is ex¬ 
tinguished, und there Is not sufficient oxygen In tlt« 
shuft air to mqiport life, one slMutld not attempt to 
enter the shaft until the air Is stirred up by some 
common means. 

Ruining and lowering a bucket several times, to bring 
In fresh ulr from the surface. Is common practice 
After working It up and down vigorously for a few mo¬ 
ments the air at the bottom of the shaft should again 
I*, tested with u flame If there In no bucket available 
the ulr should t>c < burned by meim* of n blanket, tent 
fly Inverted umhrellu, or other large, light object at¬ 
tached to a roi»e Methane may be exiiected in aban¬ 
doned Hhufis or pits driven In coal measures or carbon 
uceous slates, or where a heavily tlmtwrod shaft is 
iwirlly filled with WHter If methane 1 m suspected It I* 
best to lower nothing but a nilm r n safety lump. If the 
light Is not extinguished the descent cun be considered 
reasonably safe When no sufety lump Is avutluble 
und It Is necessary tu lest with un i»pen light, cure 
should bo taken to withdrew Immediately all persons 
In ilow proximity to Da shaft or jdt as tiiere may he 
un explosion It would he safer to clear the shaft 
before muklng nny test with un open flume It is com 
mnn practice among metal mine prospectors to throw 
hurnlng grass or lighted fiaper Into un ubandoned |dt 
or shuft, but there Is a possibility of fire Hi art lug If 
there Is combustible material In the shuft bottom 

Generally then. Is no plivsloloUc-iil warning of oxy 
gen deficiency In the ulr Tlie first decided feeling 1* 
one of extreme weakness ucromiuinted by dirtiness, 
better described us part In l imralvKts, and the victim 
collapses pracDrulIv without warning *fo gnnrd ngtilnsr 
this danger a mun should not enter old workings with 
out having u rope lied around his body und nt least 
I wo men on Dm lop Tlie rope should be kept taut 
'then If u distress slgnul Is given the explorer will not 
only be prevented from fulling but can he quickly 
pulled to fresh ulr and Ids life saved. 
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> At the Sending End of Radio 


Spanning the Atlantic with Fifty Watts of Electrical Energy, and a Few Facts Regarding CW Transttittexs 

By Pierre Boucheron 
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Oadllitini Tamm tabe of M-vitt rating, mack as vied by 1RU of Hartford, 
Connu, in transmitting arrow Atlantic with 50 watts of energy 


raduC short-wave, low-powen trwwsftWiHe 
lcation became an accomplished 
It was at this time that Mr. (Mkjr 
Mtp ww hi his daily return radiogram 
dast via the high power counnercU) rout* 
that he had picked up the aignala of the 
American amateur station 1BOG, and that 
thfcee signals were strong and reliahte. 
After this, and until the dosing day of 
the teats, Demnberlfi, 1BOO and other 
stations continued S •'carry across the 
pond " In all, these stations numbered 37* 
Xot only were some of three stations heard 
clearly in Ragland and In Beotland* but 
In one case an entire message Was copied 
In Amsterdam, Hamburg, and In the Cata¬ 
lina Islands* proving that the signals wore 
radiating equally weU In other directions. 

So we behold the amateur radio art 
spreading out to International proportions. 
In the future it may well be that Smith 
of Chicago will spend an evening plsying 
chess with his friend Watkins In London, 
whom ho has never seen, the next eve¬ 
ning Smith may hold a good-natured dis¬ 
cussion on International politics with Mac- 
Phenon of Glasgow, the third evening 
Smith may practice the French language 
with Cartier of Paris. Why not? It can 
he done, and surely a radio get-together 
party of this sort must help to tarter 
amicable relations with other nations as 
no other agency can do. 

Perhaps dm most powerful pf the sta¬ 
tions competing In the recent epoch-making teats is 
1BCG, the first to lie beard. This plant, which etn- 


P jUKTY watts of elcctrioul energy was re- 
( ivntl> used in the successful spanning 
of Hie \tlunti< without cables or wires 
or other physical connection. Fifty warts 
- ji iuen» trifle us electrical consumption 
pH*H' 'I he average electric light draws 
~si watts, >ct the light which It gtvef forth 
could lmrdl> be detected at a distance of 
two or three Julies Yet when this same 
amount of electricity tvus aiqdled to u 
highly efficient continuous-wave radio 
transmitter it spanned the 9000 miles of 
land und sea separating the aniHteur radio 
operator In Oils country, wondering If he 
was ‘getting across,' and the repreaenta 
the of a leading American radio organl 
ration, tem|K>rurll> located In Scotland 
with a collection of receiving apparatus 
for tlte purpose of picking up the aitcnu 
a ted waves from fellow workers back 
home thus prm big that low power trans¬ 
mit ter*, In the hands of capable operators, 
could connect tlie Old and the New 
Worlds 

Ttiut mundons feat of signaling which 
has given rise to considerable comment 
on the |Hirt of scientists and engineers 
throughout the countrj, took place dur 
lng the latter purt of December, when 
Ihe so-rnlled niuateur rudlo operators of 
the United States, through their official 
association, the American Radio Relay 
14*ugue, conducted u series of tests to 
determine the possibilities of international 
amateur radio cotmminUatlon To this end they sent 
an exiwrt from their ranks, Mr Paul F Oodley, to 
Englund with delHlIed Instructions to “listen In" be- 
tween 7PM and 1AM «w h night from riecember 7 
to I>ecemher lit, Imlushe Definite operating ijerlods 
were nr range* I for mnnleur stations which In prelim 
Inary tests had qualified for transmissions of 1000 ndles 
or more also other time Intervals were allotted an n 
free-for all transmission |ierlod 
There were mam doubting Tlwmmses In and out of 
omuteur radio circles, \\tK^Jnslntcd that tranatnlsslon 
on low wave lengths—200 meters or leas, and st small 
1 tower outputs—not to exc4*d 1 kw—wffi* 11 ridiculous 
Impossibility, and that sending a man o\er to Europe 
in prmo It uus ewn more so 
Nevertheless, the amateurs of America were In a fe\er 
heat of excitement when the first test night caiue 
Needless to su\, pructlenlh even amateur station In 


the country, e\cn those equip)gal with comparatively 
small transmitting sets, began calling their colleague 
stationed At Ardrossnn, Scotland, where he hod erected 
his own iierscmal recehlng set, utilising such super- 
Kensttlw devices as the famous Armstrong regenerative 
circuit In ccmnectton with vacuum tube amplification 

On the first night of the tests Mr Godley reported 
having henrd on American smntefir signing the call 
letters IAAW This, however, could not he verified, as 
Ihe official owner of this cull was not operating nt the 
lime fqieelflod On the second night the observer re- 
ported no signals heard on account of a severe storm 
prevailing at the time in Scotland The storm mused, 
among other physical disturbances, excessive static dis¬ 
charges through the air and static, It will he recalled, 
Is the btite wotr of all radio activities. 

On the night of the Dtli, however, condition* were 
ideal, und for the flrnt time In the annals of amateur 


ployed a power Input of about 000 watts tar the trans¬ 
atlantic test*, U located near s lonely back road an 
the outskirts of Greenwich, Conn It was somewhat 
hurriedly erected In order to compete In the trans¬ 
atlantic teats. Another touch of romance la that 1BOG 
Is not a onc-uinn Marion It la owned and operated 
Jointly by some of the country's moat representative 
radio experimenters, who have worked, played, eaton 
and talked radio tar the past 15 year*—mm, not on 
long ago boj ■, who have seen the art graduate from 
Marconi's crude 10-lnch spark coll turd tho unreliable 
coherer, to the present-day highly effective vacuum tube 
transmitter and receiver These men are Major Bdwtn 
H Armstrong, who devised the now far-famed regenera¬ 
tive circuit, E. V Amy, a short-wave antenna expert, 
J F Grin an, who, strangely enough, was not only the 
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fiitt man to Mtf an amateur radiogram aero* the 
American eqrtteeat, but who also m the ttrwt to rand 
ah vtttMr transatlantic ms e ea ge of congratulation, 
wbkfc fu rewired in Scotland fey Mr. God ley era 
to the lest dot; while George HL Burghs**, Minton 
nronkhlto and Walker Inman complete the personnel 
vt ItofiO 

Thl* station Is honaed In a email portable building, 
and the long winter alghta were ertd, bat not too cold 
tottompen the seal of theee dyed-in-the-wool radio men. 
Onr eorer Illustration deplete a thrflhng moment in the 
little attack daring the transatlantic tyu, os the,writer, 
who attended theee tests, recalls it, * 

An analysis of the report on the technical facts con¬ 
nected with these tests indicates that of the 27 stations 
heard acroee the Atlantic, 24 employed the new form 
of radio transmission known aa the cofctluuoua-wiive or 
HOLW*” method, with power inputs ranging In most ruses 
from AO to 100 ittttfc This new system has made 
great strides wltMfffyie past year, owing to Its remark 
able carrying powers, selectivity, simplicity and low 
cost, ss compared with the older spark type transmitter 

Briefly, the difference between the continuous-wave 
and the discontinuous nr dumped-ware 
method Is this In C W we have a sys¬ 
tem of transmission which generates and 
props gates a perfectly uniform wave of 
constant amplitude. Such a wove, ufter 
leaving the antenna, travels through space 
Without losing Its form The distance this 
kind Of wave will travel Is, of counte, en¬ 
tirety dependent upon the amount of 
power at the Initial source Modem C W 
may be obtained by several distinctly dif¬ 
ferent methods. The most popular method, 
at least among amateurs. In realised 
through the use of the ooriliming vacuum 
tube. Hers we have the soroewhut mngi 
cal performance of a glowing incandescent 
lamp generating a constant supply of high 
frequency oscillations, which U Identic 
suited to radiation purpoM through tlu 
simple expedient of contnHttag the elec¬ 
tronic flow occurring between the lighted 
filament and i surrounding plate charged 
with positive electricity 

In the discontinuous or damped method 
the emitted wave is not continuous in its 
passage through the ether Furthermore 
the amplitude of Its oscillations is nyt 
constant Instead, after such waves have 
been given their first send-off by the Initial 
power stroke of the transmitter, they rise 
to sudden great height and gradually fall 
lower and lower in amplitude until 
d a m p e d out completely The next stroke 
of transmitter energy causes them to rise 
again, and the rising and tolling process 
keeps on Indefinitely, depending on the 
amount* of energy back of It Thus this 
sort of discontinuous or damped wnve, as 
It Is technically called, travels through 
■pace until exhausted, likewise, Its “carry¬ 
ing" powers are entirely proportional to Its 
Initial amount of energy It la produced 
by the spark typs of transmitter and has 
bean In use ever since the Inception of 
w flden communication. 

C. W H being constant In amplitude, does 
not dampen out and Is, therefore, known 
aa an undamped wave. The discontinuous 
wave, on the other hand, not being con¬ 
stant In amplitude, da mpens out quickly 
and is, therefore, known as the damped wave 
la a much hatter medium for bridging great distance at 
small coat, and, therefore, Is slowly supplanting the 
older method. Then, too, it has decidedly selective 
qualities not readily attributed to the spark system, 
to other word*, a radiated 0. W„ when Intercepted by 
the receiving station, is so sharp and constant in char¬ 
acter that the receive r must be toned exactly to its 
wave length, otherwise It will not affect the Instrument 
Wbra we oosukder that there are to date 1MM amateur 
ttantePtittot station* fo the United States, and nearly 
800006 receiving unite, this sharpness of tuning Is a 
amt tjnppttant footer to eliminating toterfomc# be- 
NM stations, nufesd* In time to ooroe it must super¬ 
sede entirely dtbsf toes selective Vfoetbod* of tranm 


mlttar is quits high as compared with the spark, the 
first being dose to 70 per cent, while the latter to seldom 
over 86 per cant This gre ater efficiency, please note, 
means considerable ecohomy tn power consumption, and 
quite naturally finds ready approval among communica¬ 
tion engineers. Still another decided advantage of the 
0, W method is its comparative simplicity of apparatus, 
eliminating, aa It does, cumbersome transformers, huge 
condenser Jure and ponderou# spark dischargers of the 
stationary or rotary types. C W being practically 
noiseless, operating conditions are greatly. Improved 
Moreover, the operator is enabled to send and receive 
almost simultaneously, without having to nmnlpuluto 
large change-over switches. 

The use of vniumii tubes to transmlfudon makes jkih- 
sihte not only C W but utoo I 0 W, or Interrupted 
continuous wave operation, as well as radio telephony 
Phese three functions of the vacuum tube hare plowed 
a most important rOle to the present-day usefulness of 
radio lu general C W F has already been described 
I C. \Y Is practlcttlly the same form of transmission 
with the exception thut u mechanical Interrupter is In¬ 
serted in the radiating circuit of tho transmitter tn 



Tin moot *0 lb* right far IN fast blah tho on# «t tbo kft 1* §9 foot The Anton mi at Ihm 
m aid «m» typo, T-ohap*, a m» form of oorbd Moatntatloii Mpoeiofty offeetiv# In eontlnoou» 
wort tronmiaototi on Meomt of lu uniformity Tho tot-top Mellon of thU ontenoo U 100 
foot knur end ite down Ind U pkeed In tiw «tgust eon tor, and nctnrri about SO foot Umg 
ItuUod of o around oooneetkm, o ooootwpoj#* forma th# other part of tho radiating iyatam 
Tho countarpoUa ta aimpty a aaeondary aotaana lyitam located a certain distance below the 
actual juitoaraa and a certain dlatasee above the flrrwtmd 

General view of 1BCG, ihowing the station building, the masts and the 
antenna system 


telephony, now oo popular owing to the great success of 
the radio telephone broadcasting station, 

The rftles which C W Is capable of plnjlng com¬ 
bined with its InexpenaiveneM, simplicity, MlKtlvlty 
and carrying powers as recently and conclusively 
proved make this the ultimate transmission system— 
tim one a hl< h will supplant all other present-day sys¬ 
tems for amateur abort wave long distance communlou 
tlon In commercial work It also finds ready appUca 
tion, espcHlully where dependable medium-power com¬ 
munication o\er medium distances la required. To this 
cml, commenliil traHHinittlng units of the vacuum tube 
t>|M? are tndin flttid for C \\ , I (' 1 A and radio tele¬ 
phone o(ieruilon un> one of which Is Instantly available 
simply bj th# turning of u master control switch 
The HUtrww of the rwxmt uniiiieiir ininwtilunilc lest# 
Imti no aoont r lHt*n reported than perwins, not familiar 
uith operating condition*, htguu to ask why It was 
possible for amateurs to o|xrnte morseas on such low- 
pnwer outputs ns r » 0 , loo, * r A) »nd ooo watts of elec¬ 
trical cnergj a hen It took as nnnli as 200000 watts 
(200 kw ) for commercial stations tn bridge similar die* 
timces, n quite natural quotitlon and <mt that la easily 
answered 'Jo liegln with for the umateur 
operator to iqmn the Aliunlli during a 
qieilal prearranged period at the most 
fn\omh|p season of the year under pur- 
th ulnrl j nd\ antugeous operating condi¬ 
tions, a as one thing and to furnish the 
public with reliable commercial service 
over the same distance during 24 hours of 
each dav of the yeur, winter and summer, 
through heavy utumspberic disturbances 
and under the worst as well ns the heat 
operating conditions, is quite another 
thing They compare as day with night 
one means transatlantic communication at 
times the other means transatlantic cont- 
iminlcation all the time 
In extolling the ad\ nntages of C W and 
its \arln\is applhations one fact stands 
out In bold relief, and thut Is the pre¬ 
dominating tmrt plu\ed by the vacuum 
tulie Without tltis wonderful derice, bo 
\«>ung In 3 curs jet so old In lu training 
and broad usefulness many of our present 
radio achievements would not exist. To¬ 
day the wicutiui tube—-cull it the electrical 
inrnhut or the modern Aladdin a lamp. If 
jou will—finds many u|»pUoations to the 
electrical Industry but certainly mate go 
useful as In radio work where it plays 
stellar Wiles to both transmission and re¬ 
ception of rfttfb telegraphy and telephony 
In a tow brief years we shall see the 
“Vm-unm tube responsible for feats of long¬ 
distance communhnUon undreamed of to¬ 
day But who Is responsible for this 
wonderful achievement? Hie answer is 
to be found In the research laboratory 
where year in und vear out, unoung and 
seldom mentioned in\estIgatora toll quietly 
and Indefntlgahly that munktnd may bo 
benefited. 


The first 


teototo the monad meat attractive feature <of a W 
I* It* treat acoaomy ia pfiwer moeuntptioA* For to- 
CL W v will tarry five times the 
dteteace the <Ator sparit methods Indeed. 

It .is .not mwetsmoo fofa lkw Vtceant mb# trama- 
ptitor fomrtdo a 5-ktr, speck type set By the ratne 
tohteh th* dverktl eOctotocy of a vacuum tube Irene* 


order to "break up" the emitted wave* so that they will 
be heard at universal audible tones nt the recelring 
end, otherwise, a sjtedal receiving circuit must be em¬ 
ployed to render the waves audible, as la done In O W 
work. 

Radio telephony is, so to speak, a combination of 
both CL W and I C W That la, a radio telephone 
transmitter is normally emitting continuous wave oscil¬ 
lations at radio frequenciee—frequondes above 10000 
cycle# per second When s peec h takes place the oscilla¬ 
tions are modulated by the characteristics of the voice, 
and thesa changes cause a superim po sed rising and 
tolfing ampttjtade of the wav* 

It to obvtotur that the courteous wav* at one# lends 
Itself admirably to any rpiulrament of th* present-day 
radio art, JRrat, It may be ted in ite natural wav* 
form (C. W) for topft-ttetenc* radio telegraphy, 
whether for ornate or conapercial purpuras; secondly, 
ft may ba modified u to I. G. W. (totempted continu¬ 
ous wave) to meet the receiving requlrevnenu of the 
older spark tope installations sttH to ura on thousands 
of rafale aid land states: and thirdly, it may he 
modulated by the human voice, thereby permitting radio 


The Last Glacial Epoch 

M il C K.P BROOKS (Quarterly Jour 
nal R Met Hoe July, 1981) assigns 
the (late 3O0U0 to 18,000 B C.. for the last 
great glaciation tn northwest Kurope (Ire¬ 
land, Horitland Sctmdlim\la, and the BhI 
tii) Some remains of glacial Inn continued 
until 0000 B C , after Houte toterroedlnte 
phHNes ihc date 1800 B O to A T> 300 is assigned 
to the Pent Iwg Phase wh«i the cllmnte was cooler 
and metre moist than at present These changes are at 
trtbuted chlefiy to Alterations of elevation Increased 
elevation has the double effect of producing glaciation 
cm land and of (losing the Straits of Dover and other 
channels for llie warm currents from the Atlantic Mr 
Brooks also assigns considerable weight to the 1800- 
year cycle in tide-generating force unnounced by Mr 
O Fetterwon. Hut It is wrj doubtful whether this 
cycle will explain nn> apprt'clahie rlimutlc changea. It 
does not mean that all the tides are higher at one of 
these 1800-yenr inuxlma hut uierelv Implle* that there 
are a few tides In the year very slightly to excess of 
those at other epochs. Just as there are tidal solar 
eclipse* of maximum duration at something like th* 
same interval Kridonee of an approach to simultaneity 
to climatic changes In Kurope and America Indicate 
some ooemlc&l cause but the suggestion of a long-period 
variation to solar output (analogous to the short period 
variations announced by Mr Abbot) aeems, to a com¬ 
mentator to A’dterc, more hopeful than the tidal cycle 
theory so long In vogues. 
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The First, and Last, 18 -Inch Naval Gttn 

The Leading Naval Powers Have Agreed to Build No Guns Greeter Then 16>Indi 

By Hector C. Bynoater 
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T HROUGHOUT hi* long 
oirw»r In the British 
Nnvj flu lute Lord *lxh«*r 
pmulifMl a doctrine of tiu 
tJcw which mult] lie coin 
prewtied Into a ringU* Hen 
tenet* “Ixxute jour enemy 
uni] knock him out with n 
HiK^ceMulon of trenumdow* 
hUm h " An far Imck ns the 
early eighth* of lewt century 
he worked out, In collators 
thm with fUr Philip WattH, 
the naval countructor, the de- 
algn of a “mi par-In flexible," 
to to armed with eight 10- 

lm-1. 8rt-ton munte-UMidlng Monitor “Urd CHve," 
gun* Tills was rejected by 
the Admiralty of the day as 
tolttg too costly n proposal, and 11 Mm not until Lord 
KJidier became pmfiwHlunul bead of the Navy In 1905 
that he wum able to put hla “knockout" theory into prsc- 
flee by building the dreadnought He was sttgraapzcd 
as a material tut because to ylwHy* advocated the Mg 
gent shim the highest upeedjfttmd tlie heaviest gun* It 
uah under Ills Impulse that Britain built the "TJon” 
Hass of battle cruisers, the wonder ships of their day, 
and Intended to overhaul anything afloat bj virtue of 
I heir tremendouN speed and then to pulverise the 
quurry with salvos from their 18 r elnch guns. Scarcely 
had these ships been built 
than Fisher was aiming at 
something better, pert leu 
Inrly In the way of artlUen* 
and his next step was to In 
troduce the lft-lnch gun, 
firing a projectile of IPSO 
pounds, as against the 1400- 
pounder of tto UUMncb and 
the 850-pound shell of the 
12-tnch gun On being re¬ 
called to the Admiralty in 
October, 1014, he arrived 
with bis pockets staffed with 
plans for novel types of ships 
wherewith to smash the Ger^ 
man fleet He was tto fntbeg 
of the famous "hush" cruis¬ 
ers—the “Glorious,” “Coura¬ 
geous," “Furious,” "Renown" 
and "Repulse,” In all of 
which very high speed was Ths 18-lnch ni mm tin 

combined with a battery of Designed to ire a ISM 

the heaviest guns then avail faced amor at short 
able Ths first three were 

officially designated light cruisers,” although they dis¬ 
placed 18,000 tons. This was a specimen of Fisher** 
grim humor The British Cabinet refused to sanction 
new capital ships, holding that tto exigencies of the 
war demanded priorit> for destroyers and patrol craft, 
bat they were willing to let * (slier build light cruisers. 
He promptly decided to go the limit by constructing 
three “whoppers"— to use ills o*n expression, two of 
which were to be armed ulth four 15-lnch gluts apiece, 
and the third, tto “Furious,” with two 18-inch guns. 
All these ships were Intituled for work In the Baltic 
where Fisher Intended to 

dispatch a strong British - 

squadron to cover a Russian 
landing on the German coast 
His purpose was to out 
range any artillery the Ger¬ 
mans could bring up, and to 
therefore instructed Arm 
strong, Whitworth A Co to 
design a gun that would 
shoot up to 25 miles This 
was the origin of the 18-Inch 
gun, the heaviest and longest 
ranging piece of naval ord¬ 
nance which Ims been built 
up to tto present time The 
new guns were put In hand 
earty In 1815. As thrfr di¬ 
mension* were much larger 
than those of any gun built 
previously, the work Involved 
technical dimcnlttce ot a Group of lS-iadi Hadi, 
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Monitor “Urd Hive," with 18-Inch _ 

shelters at Bruges from a position 14,488 yards 

11 uns not until Lord serious nature, bat tto first specimens were completed 
d of the Navy in 1805 In well under 12 months. Meanwhile, however, Flstor 
*kout" theory Into prac- tod left the Adinirulty and hi* Baltic plan of campaign 
t He was stlgraapsed hnd gone by the hoard the ships which to had built 
Hjr* advocated the Mg for this Hperiul enterprise having been diverted to the 
1 tto heaviest gun. It Dardanelles, the Belgian coast, and tto Grand Fleet, 
■ituln built tto "Won” Tto "luish" ship "Furious” hnd been redesigned as an 
der ships of their day, aircraft currier, mounting but a single 18-Inch gun, and 
Ing afloat bj virtue of even this was removed shortly Afterward. A* no other 
then to pulverise tto vessels were designed for on 18-lnch armament, thes e 
t r Mnch guns. Scarcely colossal guns became ho many white elephants, and 
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The 18-lnch ni mm the Proving Ground, with a 4-inch gun alon gsi d e. Weight, unmounted, IBS tone. 
Designed to fire a S1S8-pound shell with a muscle energy of 188,888 foot-tons. Penetration of hard* 
faced amor at short range, 41 Indies; at tcn-miU range, SO Inchee. Accurate up to 58,888 yards 


wen* finally offered hv the Admiralty to Admiral Sir 
Reginald Bacon, commanding the Dover Patrol Ad¬ 
miral Bacon was at ibis ft me working on a plan tor 
the long range bombardment of Bruges, the headquar¬ 
ter* of the German TI bn«t flotilla In Flanders, and 
he therefore accepted the offer with alacrity His flrat 
Idea was to mount one or mors of the guns ashore at 
Westende, n hence they could pitch their shells Into 
Bruges without difficulty, but tto execution of this 
scheme was conditional on tto Allied armies advancing 
sufficiently far along the Flanders sea b oard to turn tto 




Germans out of tbdr pplfr 
ttona on tto cto etr DUa 
howsvor, ooold not to fiems 
at ths tiaw% and Admiral 
Bacon wad therefore oem* 
polled to devtae floating plat- 
forms for his UMSistor can¬ 
non. Throe monitors were 
chosen for ths purpose: , tto 
“tord Cffiva,” tto “Prtoce 
Bugme,” end the “General 
Wolfe* “They had bent bur- 

riediy AoUt in 1914-15, uid 

each was armed with a 
couple of old 18-lnch, 85- 
callber guna taken from tto 

to atoll "Majestic” CUaB of bgttto 

wai uuumanm ^ ^ ^ ^ yjtal 

* Importance, It was decided 

not to remove the original armament, but simply to 
mount one I8toeh gun on tto after-end of tto euper- 
structure of each monitor, on a carriage capable of 15 
degreee of traverse and 45 degrees elevation. Special 
magastnes were dispensed with, the cordite chargee 
being stowed in racks on the upper deck, protected by 
water-jacket*^)gainst Ignition by enemy shells or bombs, 
Tto atoUs were housed on the upper deck at an angle 
of 80 degrees, with a apace between each to avoid one 
detonating tto others if hit by enemy fire. To reinforce 
tto decks against tto weight of tto gun and the force 
of tto recoil a good deal of 
extra ocantUng was worked 
In. The gun Itself was 

r kted behind a Shield of 
plating aa camouflage to 
represent armor, Unfortu¬ 
nately the work was not 
completed In time for tto 
three monitors to carry out 
their bombardment o t 
Bruges, and only tto “Lord 
Olive” was able to discharge 
s tew rounds at tto enemy 
before the Armistice Inter¬ 
vened Admiral Bacon's pro. 
gram for the Bruges bom¬ 
bardment was to moor the 
three vesse l s behind a smoke¬ 
screen in a position at sea 
24,000 yards from tto to 
brugge lock-gates and exactly 
nm ous t ed, 158 tons. In line with tto SeAmgge- 
PeMtrattoa of hart. Broxmcttal. A tew ntagum 

*9 *• jmrtt maul, mr* to to fired at 

tto hwk-flatM, after wtoch 
the elevation was to to Increased end lfMnch atolls to 
be dropped right Into the sabmariM atoitors at Bruges. 
Spotting would haw beea done by aircraft. Fran tto 
technical point of view It Is a pity that the ahootto, 
did not cone off. for It woold have enutltntod a npdra 
In baif-ranaa naval mmnery 
Except for Its rtae> theca Is nothin, partlcnlariy re¬ 
markable about the 19-Inch pin. It Is coastractod an 
tto wiw-woond principle which has base hi vegae In 
amt Britain tor to many yeara, but which, in the opto- 
Ion of many ordnance ejperta, baa outUwd It. MUty. 

Wire bum, it la tract haw 
a geoacoua factor of aatoty, 
and this wa# n powerful roe- 
onmeodatton meat 4» raw 
* wh m- powder wap fe- 

admd to to erratic in Ha 
action, and pun-hunta war. 
tot tafraoMUt, Mowndlfn 
h owava a, whau thapropriltot 
to a» nrurii Mtor inf dto 
ft m a m to which tto fim, to 
aapeto fi to to paN to, a 
njeety, the .fofrtej* 1g 

■- SASSKSUS 

t, fuAaal itnhtoltf, Wto 
* totoaa ttrJitoriito A to 
itotonnind Hat BtOMhito 
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Soaring Birdmen 

A Stady of Soaring Birds and a Review of Recent Glider Experiments in Germany 

By LatUtku d’Orcy, M. S. A. & 


TjVQgK tbt pest two mn an Important movement has 
l 1 been per way in Germany with a view to solving 
tbs tang-sought problem of attUolal soaring flight, or 
mgbt, without km of height* This movement 
haa gained a large impulse from the fact that it la 
directed by a central organisation, the Aaeociatlon of 
German Model Airplane and Soaring Club* and aleo 
because It haa the active support of some of the raoet 
toflttentfol German airplane constructors and aerody¬ 
namical investigators. Among theee may be mentioned 
Prof, Prandth director of the aerodynamical laboratory 
at GAttlagna; Prof, vom Kkrtokn, weU known tor hla 
theoretical work on the re¬ 
sistance of the air, Prot 
Hugo Jankers, inventor of 
the all-metal monoplane bear¬ 
ing hie name! and BL Romp- 
tor and A. Fekker, the air¬ 
plane constructors. 

In addition, the German 
•oaring movement derives a 
certain amount of patriotic 
Uuptration from the fact that 
thle branch of aviation waa 
initiated some thirty years 
ago by Otto LtUcnthal, the 
great pioneer of flying. Al¬ 
though IiUenthaTe gliding 
flights from the top of an 
artificial hill 00 toet high af¬ 
forded the starting point tor 
the invention of tbe airplane 
by the Wright brothers, it Is 

« matter of historical record * 7%, gchwerdt soar 

that Lttlanthal himself waa 

much toes concerned with the achievement of power 
flight—as were his contemporaries Ader, Langley and 
Maxim—than with the solution of soaring flight Sven 
when he was led to admit the desirability of fitting a 
power plant to bis gilder, liUenthal only intended to 
use It to emergencies—that Is, when he would be unable 
to derive suetootatioa from the wind. 

What la Searing Flight? 

By soaring flight is meant the kind of flight practiced 
by dm larger specie* of birds (albatrosses, vulture*, 
eagles, hawks, bussards, sea gulls, etc) which consists 
In progressing through the 

air without any apparent ex- t a 7 ,mm Y m JUJL m ^ 
pemflture of energy—that is, v •< . 

without the flapping of wings. Apt' \ to*kV\ $ 

Certain birds soar in this 
manner for hundreds of Mtl 
miles, and the albatross la 
, said to follow steamships tor d vSg IJPjV 
days without ever flapping a Ta&WTfr / 
wtag when no wind la ob- L 
served near the surface of N J / /hCSJ®\ 
the sea* Tbare may be a cot* JAhfi i 7 DgKJ 
tato amoent of exaggeration 4(5*X/ \ 

to thtoetateoMt, tor soaring VHP y^r: 
birdsgre known to flap at wLLwWS L /CJr 
tintos; but tt Is a fact that }f \ 
thin maneuver to engaged to lIW/?\ ¥ * f U|1 
only occasionally, probably ^ Ti ffip 
when tha wind tseri, and tbe X/1 Icf^feAAt 
bird to forced to tack, ao to jfepCA 


the wings are, tbo better la tbe soaring ability of tbe 
birds. It may be noted. Incidentally, that tbe birds 
which are Incapable of soaring, and which propel them¬ 
selves through the air by flapping their wing* all have 
a much ftn&Uer spread length ratio than even the poor¬ 
est soaring birds. 

The wing shape of the various high capacity aohrlng 
birds does not differ materially among them, except 
that tbe eea binds do not as a rule poseees tbe highly 
sensitive hook-llke tip feathers which characterise tbe 
land aoarers. Land aoarers generally extend their wings 
either horlsootally or at a alight dihedral angle above 


l } l 


reducing parasitic umImIrikv Bui aside from this It to 
quite possible—an some soaring experimenters claim— 
that the body of soaring birds is so shaped as to direct 
the wind upon a particular portion of the wings, 
whereby the bird Is enabled to derive tbe maximum 
efficiency from souring Whetlur this hypothesis con be 
proven dr not rrimduM m be seen, but the question seems 
worth investigating In a w tnd tunnel 
The most generally accepted theory of soaring flight 
Is that two sources of egergj arc available for Its accom¬ 
plishment. One consists of the so-culled ascending air 
currenta-^that Is. winds blowlm, on 11 rising slope, the 
other mure? Is furnished by 
rapid changes in tbe speed 
and direction of the wind 


At 1 

,* 


It la guiltily conceded * 

that tbe enuring Hide derive 
the power of autantadon r o bi ng of 

from tha wind, for the great ^ tomna btri*. tha 

majority of obomve r e am n ’ 

agratd that no aoaring flight 'iliuj, wi'ii; 
ever taken piece la a dead. 

«tim, da the contrary, tt nema that the higher the 
vetodm-df the vrtad, thb tnofe extended and regoldr are 
tha "flagth* Aghtr of the moot perfect eoerer—the 
elhatroee. Thla alao appaara to be hopae evt by what 
** knew pf the atraethre of tha etmeiphere, aamatt 
that the wMtj of a triad gwaraDyr tnewaaoa with 
bright, flea the beet aoafeta habttariny fly at great 


The Schweidt eeariag mcMaii which has hawk-ilka wlaga and 1. moat attractive In appearance 

Bvement of power the horiioo, while the sea birds hold their wings arched natural reaction a 

kder, Langley and downward like a bow Both of these differences may the colder portion 

iring flight Sven bo doe to different atmospheric conditions prevailing thousand times, it 

toUlty of fitting a over tbe ground and over the aea—about which we at phore. like the occ 

[ only intended to yet know very little. tlon, although to 

* would be unable It to worth noting that the most capable soaring birds appear to be In a i 
are by far tbe heaviest birds to existence, so that the motion is undouhti 

ability to soar seems to depend to a certain extent upon birds, who seem 

**? a mass, or momentum, whereby the bird acquires and rather sensing, tto 

of flight practiced retains Initial velocity when there to no wind Thla movements of soai 

a trusses, vulture*, assumption to plausible on the ground that the larger Over the see «« 
c) which consists bird has a greater inertia per unit of surface area, tbe wave motion, 


N December 17, 1903 , IVilbur Wright succeeded m 
(J making at Ksttp Hawk* N C , (fie first controlled power 
v /light tn the history of (he world. For five peon the 
incredulous world laughed at the idea, and branded the 
Wrtght brothers as imposters. On September 13 . 1921 , 
Herr North, a German aeronautical experimenter, on a 
motorless soaring machine, rose Without an* outside assistance 
from an absolute standstill to a height of 200 feet , and flew 
tn all Jireclioni for 21 mmutes and 37 seconds. The ac¬ 
companying map show i the course followed bp Harth on his 
soaring flight, (As starting pomt bemg indicated bp a circle, 
while the landing point u indicated bp a cross. But the map 
tells onlp part of the story it does not indicate thaf Harth , 
following fits remarkable soaring flight, landed at Appoint 
onlp 40 feet lower than*JhfiPamtode of hh siartingpomt 
Here, indeed, » a r cm d tf afe achievement and, like so manp 
others now being rbohxea, mutt ma^e for a new era tn amo¬ 
tion characterised bp low-power planes and an all-round 
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Ascending Air Currents 

Ascending air currents, or 
“upwind*," are frequent in 
any uneven countrj a hen the 
wind Is blowing, for everj 
natural obstacle In Its path* 
a bill, a sand dune, a wood 
etap-dcflects Its course In nn 
upward direction In addi¬ 
tion, upwind* are also cre¬ 
ated, although on a much 
smaller scale, by the uneven 
absorption of solar heat by 
the ground, due to different 
coloring Thus, a certain por 
tlon of tbe ground, by ab¬ 
sorbing more heat than the 
tlve In appearance portion adjacent, will create 

a rising current, while as u 
natural reaction a descending current will occur over 
the colder portion If this process is multiplied many 
thousand times, it will become apparent tbut the atmos¬ 
phere, like the ocean, Is more or less in perpetual mo¬ 
tion, although to the observer cm the ground it may 
appear tn be tn a state of culm. Our perception of this 
motion is undoubtedly fur inferior to that possessed by 
birds, who seem to lm\e the fucult> of “seeing/* or 
rather sensing, the flow of ali^-if the continuous head 
movements of soaring birds to taken into consideration. 

Over the am ascending air currents are created by 
tbe wave motion, each individual wave giving tbe air 
an upward deflection From 
5 S3 S I this it (s easy to understand 

why the beat soaring birds 
Vrtght succeeded m HTV tca birds over the sea 

*si controlled power upwind* of some strength 

For five years the munt n}m0Ht «**U"uou«ly 

, r <mJ branded Z th * 

i 7 I7 toil medium Is never entirely 

nemoer t j, lyti, still, whereas In the case of 

sxpenmenter. on a land It is chiefly the shape 

ip outside assistance and coloring of tbe earth 

200 feet, and flew uhleh determines the exist 

seconds. The ac- ence of upwind*. 
cd bp Harth on his ln addition to all this, up- 

It coded bp a circle, winds are also created by me- 

tom. But the map tvorologlcl1 condition* -u.h 

iL_i u _ iL on cloud formation*, froia 

injtd ^Zpouit whl, *| tbc ™ t TP , ” U}r n . f »*f 

, ,. . ~T Kkr mn ’ question »lll hr nppreclntcd. 


raabg of aero-Jfoamkal il rniordt. /lb Ah phan of amhjfL lofofher +Uh a tfady of Ao flight 
of toermg bod*, that »« at ktd Mr. fOrcp to boot. —-The EMTOk. 
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M that tbe higher the tinea the mass of the body tocream M the cube of the 
ctowM fififl wgutor «• diameter, whereas the surface Increases only as the 
wt perfect soaroewhe square of the linear dimension* tVtoct that the alba* 
ba borim out by what trees to a mufip better sourer th** tlto sea guft—the 
m atofskphere, namett farmer bring ttto much larger and heavier of the two— 
storaUyt toereasae with eeeme to Jnstliy thla theory. 

fly at great FtoaHy, there appeera to be a fltottoct relation be* 
twsea the alas and shape of the body of aoaring birds 
on one hand and their wings on the other. That the 
ohifPMg body to so Shaped by nature as to prodoca the most even 

of trn wftofet soarhlg *&**** of %» air atream which strikee tbe bird to 
r the ratio of tha wtag artfiovldSht, Judgtog by what wtod tunnel expert nwanta- 


tong^ eft the body to, the rii a sr e r tion baa tatsgbf « about the value of streamlining in 


it and, uke so manp How the Birds Soar 

“ a new era m avia- However, careful observn- 

i and an all-round Hon of soaring birds shows 

l riuJp of the /light that upwind* alone do not 

produce soaring flight When 
a soaring Mrd starts to “take 
r " II.m ■■ ■ 1 =11 off/* he generally runs head 

on Into the prevailing wtod, 
flapping his wings until he meets an upwind, when be 
begins to describe rtn li*s This circling flight of soaring 
birds Is probably due to the limited extent of upwind*. 
Id his • scemdun the bird stilt flaps occasionally—to 
trim sails, ao to speak—but less and 1 cm no os he rtoca, 
probably because soaring conditions Improve with height 
When the bird has reached a certain altitude, be 
changes from circling to rectilinear flight, soaring with 
tha wings rigidly extended. 

From the abort It appears that tbe soaring Mrd uses 
ascending air currants for being lifted from the ground, 
but once be has reached the height favorable tor soar¬ 
ing; he must obviously emerge from this region of up* 
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wind w hit li, lift we have wen, Ik of limited extent 
Wbnt then continue* to support the bird and furnishes 
bevddeH propiiJMlttn while Jt» wing* rerun In motion lens? 

That Indeed Ih the ^rout problem of Roaring flight, 
itnd Horn the ttuilhihh llieorle* ghe* «n entlrel) saf- 

HiiMvu r to It A\ e huvc wild Iwfore thut In 
Hddltton to upolmts u wmiw of souring energy tft he 
lleved (4i txlst In tho im gulnrltle*, or mpld < hanges in 
Kppptl and illriHtlnn of the wind When these fluctua¬ 
tions art of gnat strength the bird Ih NUfipofted to 
utilise th<m In preterm tttg the greatest poHHlhle reslst- 
nn<*e in a gust and the hunt resistance to the ensuing 
lull In ihtM manner the bird equalises the wind fluc¬ 
tuation!*, fur e\er> time It takes** n gust It lncrem*es 
Ita t*riLr>o by an amount equal to (hut width the wind 
lows, so that Jt More** up energy In a gusl, and h] tends 
It In a lull Of itninte, Hueh n iiiuneuier meunH the 
mi< tithing of Mjteed for height-(In a gust! and of 
lielght for H|>eod (In a lull), no thut according to this 
theory (he souring flight of birds wouttl constat of a 
ner I ex of undulations TIiIh nmneimr umy Is* ol»ner\**d 
fit Dines, but It is the exception rattier than the nil* 
with the bent woo rung who an mimhle of fljing Ktndght 
like nn urrow—bract then must be a flaw In thin 
theory 

The "Secondary Fluctuation*” of the Air 

llut then' * x1h!h another thoor\ of rallic** recent dun 
whlOi afford* a much mure iumlming explanation of 
how blrdH Hour HiralglitHwa> wlun they t merge from 
(lie region of upwind It lain for wane Dim* l»een a* 
Muiued ihut the air imrtteles whUh make up the sub 
stance of Die wind- Diut Ik, of a gtv**n volume of ulr In 
limUon, nn' continuously In a stale of a \er\ fine vlbra 
lion width Ih Kimllar In prlmlph to the wnvt like motion 
muhrlylng the structure of man) other physical muni 
feslatlons (wound light, el«*t trh tty, 1 1< ) Uumpler, the 
tienmm ulrpbme constnntor < htlnm to hu\e measured 
ihenc “Heooodnry Am muttons''—an lie c iiIIh them—with 
n fltui Instrument, and to liuie found fifteen pulsations 
tier wets tod, or 000 per minute 

If IhU Htutcment Ih borne out b> further exiterimcnts 
11 Ih conceivable thnt these secondary flut tuiitlonn an' 
I be real source of soaring power, for thej inav muse 
the fenthers of Uie birds wings to vlbmte and IIiiim 
exert propulsive energy 8th h n means of propulsion 
would be similar to that obtained with the so-railed 
"fl*h tair propellers, whereby the wine* of the sen Iia\e 
l«en experimentally utlllxed for the prodm Don of iiower 
Thin arrangement consists of aeries of flexible plates 
which are rigidly attached with their leading edge to Die 
widen of a ship Ah Dm waies rise and fall, the plate* 
lwnd Ilka the tull of h Ash, and product power both <m 
the upward and the downward l>end 

Requirement* of Souring Machine* 

So the principal requirements for a good soaring 
machine become dear TIiIh Hhould be a glider, or iim- 
torl«M airplane, having Die slowiwr powdhle rale of 
deaceot, which mean* nn extremely light wing loading 
IU lbs. to 2 11m. | icr square foot h( the most ), combined 
with high lift wings It Hhould be noted thut a slow 
rate of descent and u flat gliding tingle are not nynon 
gmotur, for if two nmthlnew haw the wanie gliding angle, 
and one require* u hlglier flying speed for ttH h indenta¬ 
tion than the other, then the faster machine will nut 
orally descend faster over 
the same gliding ungle 

Ctauriderlng onlj the assist 
nnce of upwlmlH and gusts 
for aoarlng (the utiUiwtlon 
of "secondary fluetua lions’ 
being at present ont of the 
question) to keep tho ma¬ 
chine in level flight, the iqieed 
of the ascending air current 
must be equal to the sinking 
speed, or rate of descent of 
the machine Hence the 
nmultar the rate of descent, 

Dm better chance* has the 
machine of remaining in level 
flight, or of gaining height 
through gusts in the maimer 
of soaring birds, and of cap¬ 
italizing the resultnnt energy 
la the lull which succeeds 
the gust 

The question of head re¬ 
sistance ho* of course an Im¬ 
portant bearing on the effl 
ilrticy of Hearing machines. 

At the second German sour¬ 
ing contest held last summer 
In the Rlifln hills, near 
Frankfurt am Mein, two 



Mmp thowlnff thn rounrtj foflnftrwl by Kftimitsmr In hU AtcHen 
w«rtr between the Wa«rrktt]>pe *nd the vltbgre of QenfeM 
covering * dUUnre of nix mltee In 18 rat nut** 3 Mermd*. In 
thUi flight the machine roer 300 feet above Ha aUrtlna point, 
and ll landed 1000 fret below the bLLer a level The direction 
of the wind t« well ai thr rkpwd time In mlnutea, le indicated 
on thU German map 

An interesting soaring flight made by a German 
experimenter 

soaring machines, liming the sum* wing urvu, and uno 
representing tlw \er> liest In streamlining, and the other 
4|ulte the oiiposlte, obialned the smue rate of descent 
—but the AfrruHDintd machine imrried an additional 
toad of fire nty ttovnd* The sourer* referred to are the 
Auclien and the *lia\aria/* which are shown in the 
accompanying illuatrations. 

It will Is* seen thut the u Amlien M Hoarer U a thick 
wing oaniltLxer monoplane of the type developed by 
Prof Hugo Junkers of Omotu, which has been lntro- 
ilupetl In (Ids n>untr\ under the naiuo of J I* metal 
monoplane The mat bine is Imllt of pl)w<H)d In tlie 
form of glrtler work, and is cohered with waterpiwrf 
falirti It Ih of extremely light weight despite it* com- 
imct uppeuruncc und gmit Htrengtb, the wing* weigh 
ing only one-third of a pound per square foot of area. 
Tim “Bavaria” Hoarer, on the other hand, has no stream 
lined fuselage, (he tull being connected with the wings 


by ootriggm, whUa tbt ptlofr rifs on an mu&erslong 
•eat The general appearance of ridh machine is rerat 
inlscent of the open-body pusher airplanes of some ten 
years ago, Tet at the second Hhfln soaring competition, 
lari August, the “Aachen," piloted by W, Klemperer, 
and the "Bavaria," piloted by Karl KoUer, were tied 
for first prise in the contest for lowest rate of descent, 
both making an average of HO feet per minute. The long 
distance contest was woo by Arthur Martens mi a Hann¬ 
over sourer by covering miles In 5 min S sec tils 
machine follows modern airplane practice in Its con¬ 
struction, being well streamlined, but the fuselage ts 
underslung with respect to the wings. 

Without going Into unessential details of the lost 
ttitfln competition, Die following points seem worth re¬ 
cording bar the guidance of thoee Interested in soaring 
experiments 

1 Tlie competition took place In a country where up¬ 
wind* and gusts are frequent Tlte machines started 
from the top of the Wns*erkui*pe, a hill which rises to 
an delation of 9000 feet in a plain laire of trees and 
free of natural obstacle* in all directions. Under these 
conditions, eminently favorable for soaring, a wind of 
18 to 20 mp.lt generally proved suflklcnt for the pur¬ 
pose but aoiue contestuntH went up In winds reaching 
HO to 40 mph Tills, notwithstanding, out of 130 Indi¬ 
vidual flights made then' <mh urred but one fatal acci¬ 
dent, uml this wuh due to a strut tural defect of the 
uaieliine In question, ho that souring does not seem to 
invohe an undaly Jurge ainmmt of risk us la generally 
supposed 

J. Tlie souring n met tines which made the bent iter- 
formiinoo In the different conrests all followed straight 
airplane practice as to htructitre and ctntnd surfaces. 
r flie more radical designs all falk'd to qualify In the 
elimination trials, which required tlie pilots to make a 
gliding flight of ut least 1000 feet distance or ooe of 
HO seconds* duration It seems that loo many new Ideas 
were emlMHllcd In many Roarers, ho that piloting becume 
1*80 diflWult und the nmriilnes had no chance of detnon- 
st rut Ing what they were actually worth One such 
nittriilne, Die Zetse, wuh oqulp|ied with auxliUuy power 
in Die form of small flupplng wings which the pilot 
whs supposed to operate liy means of two pedal* when 
the wind would he InnuMc lent to keci> the machine aloft 
Tlie principal charactiririioc «h deielrqied by the best 
German soaring machines are gi\vn in the table on 
page 237 

3, For luunthlng tho machine's Into the air two sys¬ 
tems were soeccttsfullj used In connection with the 
skid landing gear with which the Iwst machine* were 
equipped. If the wind wa» strung enough for soaring, 
four men would get hold of tlie wings and slide the 
machine utong the ground until It lifted—which would 
generally occur in a few y ards. Uh light winds w hlch 
would not lift the machines oft the ground, the tourer 
wa* launched by a wort of catHiiult from a runway 
treated with soap to make for easy sliding In this case 
six or eight men were required. Two of these held 
the wing while two or three were at each end of 
u Jong rope which passed around tlie rear end of the 
skids, where It rested in n groove Portions of rubber 
strands were Incorporated In this 1 rope," and to biunrii 
the muc hlne the men ut tlie rcqies walked forward until 
tliese Htrands were fully extended Then at the pilot * 
signal the men at the wing tip* let go, and those ut 
the ropes Jumped forward to 
give the sourer a lost pull 
With this launching device 
the machine was often in the 
air ufter sliding three or 
four yards, when the rope 
would automatically detach 
itself from the skids. Once 
In the air, the pilot would 
start climbing in a aerie* of 
atepe correapcridlng to the 
wind guris. 

4 Most of the breakage 
occurred at the first trial of 
the various machines, partly 
because of the unfamiliar!ty 
of the "handling party," but 
" chiefly owing to faulty con¬ 
struction of tb« landing 
skids. -The experience of the 
Germans shows the impor¬ 
tance of giving the «Uds a 
parabolic form to as to en¬ 
able the pilot to H pnlt up 1 
the machine as sooo ha u 
goat hits It, and so derive 
from It maximum lift If 
the gust is very violent, a 
soertflg <** than 

take off without outride a** 
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wtfags turn fat Cha n ge d fay tbt pilot (the Bawfat soarer* 
for instance) the nee of curved skids Is lets Important 

8mm fttmxfcoUa Soaring Flights 

As a conclusion to this review of progress In artificial 
soaring flight the most remarkable performances which 
liavt been made to date will be related. All of these 
occurred after the second Bbfln compedtion. 

On July 30 Klemperer (Aachen soarer) flew across 
country frapa the Wasserkuppe to the village of Gers- 
feld, coveting a distance of 6 miles in 18 minutes 8 
seconds. In this flight the machine rose 
800 fmt obese it* ttortint? point , and it 
landed 1560 feet below the latter's level 
The accompanying map shows to what 
extent the pilot was able to control the 
flight of htfi machine, making clever use 
of the upwind* Impinging against tlte 
hillsides. 

On September 0 Martens (Hannover 
nearer) beat Klemperer’s record by mak 
tag a duration flight of 15 mlnntcs 40 
seconds from the \\ asserkuppe to tlie vlt 
luge of Botten, a distance of 4.6 miles. 

Tills gives a rate of descent of 84 feet 
t»er minute as against 110 feet for 
Klemperer’s previous flight 

While these performances strongly ap¬ 
peal to the imagination, It Is none the 
less a fact that considering the rate of 
descent of the machine in question* their 
performances cannot he considered as true 
snaring flights* but merely as very ex¬ 
tended glides, the more so as each flight 
took place in one general direction. 

Hence a certain unmant of doubt was 
Justified with regard to the possibility of 
achieving true soaring flight with the 
available type of machine 

This doubt Is, however, no longer war¬ 
ranted, since on September 18th, 1021, 

Herr Harth, an Investigator of soaring of 
ten years* experience, succeeded In mnk- ■] 

tag a flight of 21 minutes 87 seconds' dura 
tlun with a difference In height between 
his starting and landing points of only 40 feet, which 
gives a me of tfewvHf of leu than two fret per minute 
Tills trnly amusing performance, which did not re¬ 
ceive tho world wide attention it deserved, U an unde¬ 
niable demonstration of the fact that soaring flight cun 
he achieved with the present aeronautical equipment 
In other words, soaring in possible without the mechrm 
Ism that would have to be Invented to reproduce the 
vibration of the bird's feathers under the Influence of 
the secondary fluctuation of the air—always assuming 
that tills plienmnenon Is the main source of energy of 
the bird's soaring flight 

While no photograph of Hnrth's soarer 

bus yet been published, n general Idea of .- 

what It looks like may be lmd from the ™“ 
following particulars Th« machine is a 
monoplane of 33-foot span and 165-foot Ln 

wing area, and weighs 100 pounds. The 
pilot la seated underneath the wings in u u . 

lattice framework which extends aft ami Am hen 

carries tlie tall The latter consists of an liavariu 

elevator only* for the rudder which was Hannover 

originally fitted to It has since been din- Harth 

penned with, as the machine was found - 

to be more maneuverable without It In- 
stead* changes in horizontal direction are 
effected by tbe use of movable wing tips. Von 

' Harth** partner In soaring enterprise, tho Go 

W Meaemchmitt, ho* given the follow- fl 

tag account of Harth's great flight * L5J at 

"On Ute day of the flight, September wing*. 

18th* the wind was blowing in strong gusts PouEdc 

with frequent changes in direction at an at n 

average speed of 28 mile* an hour, which SSL 1 ™, 

would at times suddenly increase with 
hurricane force to twice that strength * 

Heldelsteta H 1 U, from which the start was 
mad* reaches 2785 feet above sea level* but the ships 
of the hill to windward la only two or three degrees 
above the borieon* followed fay slightly steeper slopes 
{four to six degrees)* which In their'turn end in a flat 
plain oxtaridtag for several miles* after which there 
ocean again a very flat slope. 

"Harth first made a fewdUgfats op to six minutes' 
duration teUUtf Mg tou in oJMtvfie, and as the wind 
strsngthsned fat derided to attempt a much longer flight, 
and reach* If poeribta, greater heights tbaft before At 
die came tl m be saw the feoribtttty of letting the too- 
fbtaertafi Into the air without outside assistance* merely 
by uttttripg tbe strong gusts. This he succeeded ta 


tlie wind until be reached a bright of 200 feet He 
then made a half turn und flew with the wind beck 
over bis sturtlng point, whence he flew a circular course 
all around tbe hilltop, then out over the lowlands. 
After a while he turned about and flew back over the 
hill* and describing two half turns ta opposite directhm 
ho landed 40 feet below and about 500 feet from hln 
starting point 

"As the flight was mnile over practically level coun¬ 
try, Harth Is of the opinion that ascending air nirrenis 
had nothing to do with it, and Hint he actually soured 



The Auchan sourer* piloted by W Klemperer, shortly after 
its "take-off** 

with the help of the wind fluctuations. He noticed by 
the way, that the speed of his mu eh Inc varied corndd 
erably when It flew ugulnst the wind, and that it always 
rose on turns, while It did not seem to lose any altitude 
when flying with the wind. He also mule* that the 
machine remained i*rfeetly steady ta Ihe midst of 
gusts, and he attributes this fact to the use of mnvuhle 
wing Him which are made to head automaticnll\ into 
the wind and no keep the niucldne on Its flight path ” 
Mesoerwhmhl h concluding paragraph i K perhaps 
worth reproducing It rend* 

“Our object* lnotorleMH flight of mifflilrtit duration 


CHARACTERISTICS OF THE LEADING GERMAN 
SOARING MACHINES 
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loadl V riven above refers tn tlrn nmchlne fully loaded 
tluit Is, with the pilot on foard. The weight of the pilot is as*uin«f as being 
160 pounds. 

Vor purposes of referenos it Is Interesting to compare the ehurscteristkw of 
the German soaring msddnea with the arietta on which Gabriel Pbulaln 
* wi <* • distaiws of 88 feet (in opposite.dWfeiw) ou July 9,1921. near 

Paria .Thi" machine wasis very light bicyde which was fitted with a biplane 
cell of JO feet span on the upper wings, and 18 feet 4 Inches on thi. lower 
and having a wing area of 180 square feet The net weight of tbe 
PouUln ovirtte was 87 ipotinds, and its maximum flying speed was estimated 
at 20 miles per hour The wing loading, with a 160-pound pilot work* ont 
as 15.1 pounds to the square foot or about 10 times tbit of the Harth soar¬ 
ing machine 


seems now to have been attained. Messrs. Harth and 
Messerschmitt have for the last ten years made system¬ 
atic experiments with wing surfaces capable of auto¬ 
matically tuning into tbe wind f«*p wt*unp*fmhige 
TrogjUttihcn) Tbe results recently achieved prove that 
there exists now a soaring machine which eon easily be 
flown for any length of time in the most squally weather 
without requiring from the pilot any physical effort,** 

The Significance of Earth's Flight 
Although rife latest ndvl$e from Germany Is to the 
effect that Harth was unfortunately Injured ta a fall 
of hls soarer, this accident does not ta the least decrease 


the value of hls truly extraordinary demonstration No 
doubt even Harth’s soaring machine la still fur from 
perfect and a considerable amount of experimenting 
will have to he done before sourers become foolproof 
In the meantime, here Is a Held of prmthally unex 
plnfvd human u< tlvlty which offers u clmuee of turning 
ill lng Into a mil sport, one comparable, though on an 
Infinite!) Ruperlor pinup, to willing Individual skill 
and imnviNs could uNMerl themselves In aoarfng to an 
extmt undretiimnl of in power flight where, after all 
the ronriug T Iberty or Its hissing minor brotlmrs always 

hove Hu. | UM f word 

Whut the practical urivent of soaring 
will event unity mum to power flight is 
still a mailer for speculation That It will 
had to n more thorough knowledge of tho 
HlmoMphere and no be tlie eumw of 1m- 
provemenu in the conHtrmiUm of nlr- 
(dunes, sepinx llkelv It inti) perhuim also 
improve our notlomt of piloting Finally, 
It la probable that vuntl) Improved soaring 
machines fitted with nn uuxlllur) engine 
of very low horMepnwir will eventually 
solve the problem of tlie m rlul flivver 
The> won I be extreme!) fns! but the) 
will Ik cheap und economicul and ho 
within the means of nn)biHl\ who can 
afford to keep a hord And they will 
nirry you anywhere without the hazard 
of getting stuck In n Jam at cross-roads 
or of running Into n ditch on a dark night 
Here Is an opportunity for Americans 
to do somo pioneering work AV ill some¬ 
one hoed the uill? 

Biological Effects of the Tide* 

F jMUNGING ever) contfnenfal land-mass 
1h nn urea for the most part vary nar¬ 
row width belongs proiiert) neither to 
land nor mpii, but In tlie disputed province 
of With these realms Although, u 
superflclnl view It Ik by no means favor 
aide to life Hie tidal tone turns out, on 
cloner examination to lie one of tlie richest 
In vurlit) of nnimul life on tlie surface of 
the globe 

Whetlier life ticgun In tlie open sea or In the shallow 
waters of the littoral or In fresh water jwuls, arientlidH 
have not hwn able to de<l<le Nevertheless, one thing 
Is certain naiuel) thut If Ufc did not origtaate in tbe 
tidal zone nor In tlie area Immediately below It as 
some sllll think possible then life win* not very long 
In reaching then* It 1h unnivessur) to adduce specla! 
proof of this st a ten ient tin vast number of Invertebrate 
unlmalK that frequent or have frequented or thut have 
relatives on the shore, from Kiwngej*, through coelmter- 
ates e* hlnodenns, worms, crusimH-ons, uml mollnnkH up 
to as4t(llanH allows of no other comlushm In Its 
earlier >»mtU, Ihm life served un appren 
■ tlcestilp to tlie tides, and it Is probably not 

"**"”*1 lint much to nu) thut life is continuing to 
^ slinw th* efletts That Is what bkdnghdH 

intend to * xpress wluw the) sjjeuk of the 
short us the hcIiooI wherein man) of the 
most liii|s>rtunt lessonri of life were 
K7 Ivumcfl 

74 As illuKt rating UiIh there la the taftu 

ence of wave-lmpnct t»n the life of the sen 
shore Tlds Is at once made npparent to 
tlie observer not onl> by the lurge number 
of flxetl forms of which the rock bnrnuclc 
1 lDK Is a promlmnt example, but iiIho by the 

ttics of tenden*) even among free animals to keep 

Wlaln a grip on the sabstratum The DdMa 

^t5 wr flue to u cem* nt substumv 

fewer secrete*l by siicelal glands In the region 

of tbe <»f the head but In the **nKC of sea 

I mated anemones tint worms sen slugs and sea 

k* out Hnnlls, adhesion Is due merel) to an ex 

i soar- eeedlnglv *l*we c*mtHCt of the body with 

the BUlMiratum A very Interesting adapt 
—ntlnn to life In the area of wave-aetton Is 
seen a flab culled the lump-HUOker, which 
huH the iielvlc tins conv* rted Into a cup, or sucker, with 
which It clings to racks and weed* Mere adhesive 
powers are, apparently, not sufficient, since there Is a 
tendency also to adopt a form which offers the least pos¬ 
sible amount of resistance to the water, and, in partlcn 
lar, to reduce height Shore forms are ty|4cally flattene<1 
forms. 

The conclusion must he reached that the tides have 
not only been of very great importance In molding the 
present day life of the seashore, but have also had far- 
reaching consequences to life in general This pulsing 
ever-changtag strip of the earth** surface has played a 
part In life ont of sll proportion to Its rise. 
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Our Point of View 


Invention the Master-Key to Civilisation 
HALT/ we U* very far wrong If we place the in* 
\ontor ut tbe top of the Ust of men end things 
thut have made the civilliatimt of today what It 
Is? Personally, we do not for one moment hesitate to 
do so And this dues not mean that we fail to recognise 
how much humanity owes to science, medicine, philos¬ 
ophy, finance, morula, und religion, which, by utilising 
the works of the Inventor, have made them conduce as 
much to the mental and moral as to the physical well* 
being of mankind. 

Let your thought travel back to prehistoric times, to 
the day when man, pomewdng only the faintest glim¬ 
merings of Intellect, had little more than hand and foot 
and teeth with which to compete with the beasts of the 
forest, most of which lmd more of Hpeed and strength 
and conning than he What urns it that started him 
on his upward <Hiub to superiority but the use Of his 
dawning Intellect In the tmcation of weapons with 
which to turn this unequal conflict In his ftnor? One 
of the earliest great Inventions, If not the very first, 
took place when someone cut n strip of tough skin, 
strung it tsutly between the ends of un elastic stick, 
and fashioned tlw» first ■hnrp-pointed arrow aa a mis¬ 
sile. Thereby did Invention overcome brute strength, 
and thenceforth, by siniliar applications of reasoned 
thought to the substance and properties of things, bas 
man progressed in building up the complex nnd alto¬ 
gether marvelous civilisation of our day 

If the Importance of a man Is to be judged by the 
extent and duration of bis achievements, It cannot be 
denied that, in the presence of our old friend the 
inventor, all the kings, princes, emperors, statesmen, 
and soldiers of hlatory, sink Into relative Insignificance 

Not to Alexander, or Cieaar, or Charlemagne—not to 
Aristotle, Cicero, Dante, or even the great Hbakeapeare 
—not to a Talleyrand, a William Pitt, a Cavour, a 
Oladstone, a Jefferson, or a Webster—not to the lung 
line of brilliant men v ho have graced the law and the 
church—not to theae do we owe the locomotive, the 
steamship, the automobile, and the fast flying ships of 
the air, agencies which have unlocked the immobility 
of man and made fluent the age-long solidity of the 
world. Not to these men, who tiro writ so large on 
the page of history do we owe the printing press, the 
telephone, the telegraph, the wireless, and all those 
moans by which no sooner do the thoughts of men ger- 
nilnste than they are flashed around the world—not to 
these men, but to real, honest tu-gnodnem, Imaginative, 
painstaking Inventors, such as Gotten berg, Faraday, 
Newcomen, Watt, Hytuondu, Fulton, Stephenson, Morse, 
lfarconl, Pasteur, Kdlson Langley, Wright, and a thou¬ 
sand others, who have always stood, and ever will 
stand. In the very van of (lie advancing hosts of civ¬ 
ilisation. 

Now, this Is a fascinating theme, and It has lately 
been handled most delightfully by one of the Inventors 
of America, a man who has done as much, as an Inven 
tor, in the development of the United States Navy aa 
any single man of whom we know We refer to a book 
which has just been placed In our hands, entitled, 
"Invention the Master-Key to Progress,** which has 
been written by Bear Admiral Bradley A. Flake, who. 
In tending os a copy of his book, asks us If It dose 
not "demonstrate that the whole structure of civtllaa 
tioo la a machine, built ap hr Inventors.** We think that, 
with due acknowledgment of the Important cooperation 
of science, religion and discovery, the statement of 
Admiral Flake Is essentially true. 

Moral of the Washington Theater Tragedy 
raw wmki a*o tbe root ot * thotter whkh 

being bollt In Brooklyn fell, kUIlng ■ ecore 
of workmen More recently the roof of an Impor¬ 
tant theater In the city of Washington fill earning the 
death of ninety-eight people, Including many weShknown 
residents of that dty In both cases these horrible dftfi- 


asters seem, so fur as the evidence has gone, to have 
been due to a combination of faulty design and c a rel — 
Inspecting We are free to confess that, so far from 
being astonished at disasters of this kind, we have been 
surprised that they were so long In coming, and that 
more have not happened. They are the logical and 
inevitable outcome of certain modem conditions, the 
perils of which should be shouted tram tbs h o us etops, 
for the warning of that unsuspecting public which* aa 
tlteee ghastly tragedies have shown, may at any moment 
become the victims of the conditions. 

We refer to the constant stream of so-called qualified 
architects and engineers, which iasuea yearly from our 
technical institutions, the members of which, equipped 
with no practical field experience, and furnished with 
nothing mors substantial than the formulas -and the¬ 
ories detained In their notebooks, proceed to hang out 
their shingles, and thereby advertise themselves as com¬ 
petent In t)»elr various professions. 

Let It be understood right here, and vary dearly, that 
wo do not refer, specifically, to the authors of tbeoe 
wrecked structures, for we have no wish to prejudge 
their cases, we are casting no, nor would we cast any, 
aspersion upon the great body of engineers and archi¬ 
tects taken as a a bole, among whom are men aa gifted 
and tu well informed as to the past and present of tbrir 
art, as any of the notable men who have made three 
professions famous. Our strictures are confined to the 
half-baked beginners, who, instead of associating them 
selves In a subordinate capacity with their seniors of 
ripened experience, hire a desk and open an office, and 
so pmrlntm tliemseluw competent to undertake any job 
whatsoever from the building of a Hudson River bridge 
to the erection of a Wool worth Tower 

Now, shut has been taking place In the professions 
has happened also in the various trades having to do 
with heavy construct 1<«>, and notably In tbe art of 
building. Today, any ambitious young carpenter, mum, 
or Ironworker, growing scornful of the weekly pay en¬ 
velope, Is free to break away and net up as a master- 
builder Home of these ore men of real competence and 
ultimately make good, the majority of them were never 
gifted by the Creator with the resourcefulness, breadth 
of view, experience or executive ability, which are nec¬ 
essary to make a really competent contractor However, 
there they are, and they are out to get contracts. What 
Is the result? We have on tbe one hand the ambitious 
young urcMtect, anxious to secure enough to pay for 
board, clothes, and office rant, and. on tbe other hand, 
we have the mechanic, now dignified with the title of 
contractor, who simply has to get contracts by hook or 
by crook, or suffer the humiliation of going back to tbe 
rdgtme of the weekly pay envelope. 

Well human nature Is sometimes very fine, some¬ 
times very bad, nnd more often somewhere between tbe 
extremes, but the temptation on tbe port of tbe embryo 
architect (s to skin down hie construction as closely as 
he dares to the limit of safety, and tbe temptation for 
the young contractor Is to beat the plans, by still far¬ 
ther reducing tbe weight of material and tbe quality 
of construction that goes into the job. 

That the above statement o t conditions is not over¬ 
drawn Is proved by the araastag evidence given by five 
army and navy engineer* at the coroner's inquest Into 
the Washington theater disaster, who found no test 
than twenty-one evidences of weakness in tbe structure, 

Thus, tile Kell* according to tbe Washington dis¬ 
patches were used to carry a heavy concentrated load. 
Just think of that I There was no column to receive 
tbe load, nor was there even a pilaster where the m*t» 
truss rested upon tbe wall Apparently this tiling was 
left hollow, for there was "an absence of co ncrete fill" 
st the point of bearing, end there were no bearing 
plafee on tbe wall The steel we are toM, was tesuffi- 
riently anchored to the waH finally, not only wfia tbe 
titt not hard burned, but it had Scant webs and watla, 
notably at the top of Ootombta bead watt, where tbe 
collapee took place. Moreover, to this wall there was 


insufficient bonding betw e en the front and baric tiles. 
If there findings are correct, it to Uttie wondre that tbe 
additional reow load brought domh such vfc. wretched 
contraption* 

Orphans of the Road 

T HSSUD are always two viewpoints with regard 
to changes to jbe design of an established prod¬ 
uct On tbe cne band we have the man who to 
always Striving foe something bettor sure if it be but 
a Bttto bit bettor Opposing him we have the restore 
vative who bolds that changes should cone slowly, and 
only after they have proven themselves conehuivety. 
In practice tbe totter view is backed fey the 
of manufacture, a mutton dollars* worth of factory 
machinery cannot be scrapped in tbe tnfbrest of a 
tbourend-doUar Improvement In the product. 

For several years we have assumed tbe automobile 
Industry to be in this conservative class. We look to 
the makers of our care and trucks for gradual shifting 
of design rather than wholesale reversal of opinion. 
For we bad suppose d that, save for grudging accommo¬ 
dation to new conditions like fuel deterioration, tbe 
modem automobile was pretty much a finished product, 
not susceptible to sweeping changes. 

It Is with mingled emotions that we pare from there 
rood derations to a recent announcement detailing tbe 
"Improvements” In a certain car for lfiOg, Without 
bring too specific, we can my that there involve, among 
other things, radical changes In tbe lubrication, the car¬ 
buretor, the intake manifold, the radiator, the fan belt, 
the clutch, tbe torque member, tbe braking, tbe gear 
ratio, tbe springe, the rear axle, tbe front spindles, tbe 
steering gear, tbe frame, tbe body, and tbe fender. 

Our first impulse on reeding this catalog of “bettor- 
menu** was to look up the concern and see bow long 
it had beret making automobiles. It would seem that 
to the six years of their corporate lift, tbeoe gentleman 
might at least have derided what kind of car they want 
to make. The tate of their “Improvements” for 1032 is 
told with gusto, apparently In the hope of It priming 
the reader with the atmosp here of progress. We wonder 
just what tbe owner of last year's model will think 
when he leans the extent to which bis car baa been 
reduced, overnight, to a bundle of obenleecent junk 
Shall we picture the plight of the service station that 
trice to keep a complete line of parts for all models, 
and to identify the particular one needed for Inclusion 
In tbe repair of a 1010 specimen, or shall we Infer that 
tbe service station will frankly leave tbe owner of such 
a car marooned, and toll him, aa so often Is done, that 
they can’t be bothered with his Job? 

The thing bus Its humorous aide which cannot be 
Ignored, It has also its eerloua aide everybody wfR 
agree that among tbe hundreds of ears on tbe market 
there are and always have here a doatn or perhaps a 
score that riand oat above their competitor* aa the 
can to own. There might be controversy regarding toe 
make-up of this group, of its eatotence there can bn 
we think, none, 

is not tbe reason for the pere fa tanc e of this dare of 
old reUabtoe the feet that, with vary minor modifica¬ 
tions, (hew care ere tbe same, year fitter year? The 
ability to get a edr right to the first pl ies t he balance 
to keep It right thereafter are not these tbe things 
that gtre us co n fi den ce to designer and bonder? The 
production, every twelve month* or eves? two or three 
yearn, of a model wbkh can be recoettoed only hy tjhe 

good automobile designing fifteen, even tret, yearn age. 
Today it fo a reartbrnhai of waaknres. 

The fact that* glvia ear enjoy* an abnormally Atom 
denreriattoa in tsritover value, the fori that tnefimog- 
eto five and rien tj^yeareeMMOiatthd ■nsctfvnme* 
het, Mapb m aavtog to drift* and rent* to 4* 
bnmorgwhgdsrwhMi here***at* fiogwfotaredath 
to in#it*, , 

<Mg <toM to m mdutr * moHnutet 
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an# Ja *h# chatter of tbalr agents Hut previous models 
kAii retried serious wsa ta sa — , or bar# been of poor 
w pHh— retongbeatt but ttUlt tftfe jWi oar Iff ttM OM 
tb>r lit ffettng now tide toad* to equally strong pro- 
eamptiofe that such saving will be absent wbre the time 
timiTt to of a car of tfcU sort Bat far more 

Important to the user than any spedflc saving la the 
l a mwtedga that under a vnrdtct rendered by the auto* 
mobUing world, hU car wfll be current and serviceable 
and repalfohla after a Mg period of nee, while the 
other frfWb W1H In a year or two suffer from the pre¬ 
sumption of otaetoscence, presre t questionable servica- 
abflity, and pretty certalnly be repairable only at excee- 
riva coat and aktratae lneoovsntenea. w 

* A Call for Cooperation 

I F ffrer there was s call for dose cooperation In the 
sotaftton of a great and difficult problem, it is In 
thff matter of reorganising the transportation and 
terminal facilities at New York. As the traffic through 
the port has Increased, the problem of properly handllnc 
it has loomed op year after year, with ever growing 
Importance. Unhappily, the city fathers (and this means 
Jersey City just as much as Manhattan and Brooklyn) 
never realised that such provisions In the way of piers, 
warehoosss, handling machinery, railroads, and so forth, 
as they were from tbne to rime providing, were In the 
last analysis merely make-drifts, destined sooner or 
later, and rather sooner than later, to become obsolete 
and unequal to the task Imposed upon them. 

More serious than this, however, was the failure of 
tbs city fathers to appreciate the vast magnitude of the 
p roblem s of the future, limy failed to see that the 
ttroe was swiftly approaching when. If the mighty flood 
of traffic which was destined to pour through the port 
of New York, was to he properly controlled. It would 
be necessary for all Che Interests served by the port of 
New York to get together and formulate a program of 
action which should be marked by foresight, directness 
and above all by unity of spirit and purpose 
It was in tardy recognition of these facts that tbs 
fftatsa of New York and New Jersey finally did get 
together and form what is now known as the Port 
Authority, and gave It instructions to gather all avail¬ 
able statistics, and employ the best engineering and 
financial talent to formulate a plan covering the total 
situation. This has been done and the plans have been 
pttbUffied and very widely dimmed. v 
Briefly stated, the port plan seeks to link up all the 
railroads which enter New York City by means of a 
belt Una which shall touch every one or them, and en¬ 
able freight that cornea over shy western or other road, 
to be switched on to the belt lhie and carried directly 
to that part of the port where the consignee—ship, 
footer?, market, or merchant-may happen to be located 
The prepared Port Authority belt Une extends, on the 
Jersey fide, parallel to the Hudson River, and about a 
mQfe datikt therefrom, and extends by tunnel below 
the upper bay to a junction with the Long Island rail¬ 
road system in South Brooklyn. The Long Island and 
the New York Connecting Railroad continue the belt 
Una through Brooklyn and across the Mast River by 
the Ball Qatn Bridge, to and through the Bronx, reach¬ 
ing the Hudson River again at fipuyten Duyvil To 
serve Mates Wand, the belt Une will utilise the route 
of the Optra! Railroad and the Baltimore A Ohio 
ever white, by means of the bridge across tbs Arthur 
MOL Bar rente* will reach the new city docks at 
gtastaten. Statin Island 

new, cat ects^wg cny gownavne, unoer ns prn§t®i£ 
rifcrtWiWH Mayor. smD iwii to t» W nraoh dla- 
Vl* ttvo Pott Authority pin. Tfco Mayor 
mtttriMVor pntmm to bit ter . , mat tbo Fort Authority 
jSm te tetnUf a rtWbtte ponttml tmm to “flmio p 
m, 7«te meadow*,* or do mm mm mateMtat 
Utoatt 4» «ba teMl *t VMr Um? add to tbo 4*ri- 
•pi(% Varit GUy. TVa oao B jr, m do tot bottom 
ariarSrtkdl * rn» * araomriaeod ttat any 


Intelligent pe rs on who looks st the city plan and the 
Port Authority plan will feel that any suggestion of 
ulterior purposes of this kind it altogether uncalled 
for, bring without a shadow of foundation in fact, 

The readers of the Scnomno Amebscau have already 
been made acquainted with the city plan, In an article 
published In the Scnrannc Amebic ah for January, and 
written by Colonel WUllam J Wilma, Consulting Engi¬ 
neer of the Board of Estimate and Apportionment. 
This plan, It will be remembered, differs from tbe city 
plan mainly In two things, first that the belt Une starts 
on the Jersey side not far from Plermunt on tbe Hud¬ 
son River and intersects the incoming western railroads 
at distances of from ten to twenty-five miles from the 
waterfront The Une s weep s through New Jersey, 
finally reaching Perth Amboy, where Arthur KID Is 
crossed on a high level viaduct Thence the belt Une 
passes through fttatca Island, on which a large classi¬ 
fication yard Is to bo located. It serves the city's new 
piers at Stapleton, and then tunnels beneath tbe nar¬ 
rows to a connection with the Long Island and con¬ 
necting railroads, thus forming a complete belt line. 

Manifestly tlie sensible thing for the Mayor and his 
associates to do is to cooperate with the Port Author¬ 
ity, abandon Its campaign of Innuendo and obstruc¬ 
tion, and set about honestly to to work with the states 
of New York and New Jersey for the benefit, not of Us 
own political aspirations, but of the eight millions of 
people In tbe Port District whose combined Interests 
it should be the highest object of the Mayor to serve 

Fruits of the Safcty-First Movement 
E are told by the Interstate Commerce Com¬ 
mission that not since the year 1806 have 
there been ro few railroad fataUtle* in the 
United States as were recorded In the year which closed 
December 81, 1920, the last year for which statistics 
have been compiled. Had this fine record been made 
during a period of railroad prosperity, when funds were 
plentiful and materials and labor reasonable in cost, It 
would have called for strong approval, but the year 
19520 was one of tbe utmost heartbreaking discourage¬ 
ment for the railroad management, in which tbe most 
drastic economies had to be practiced. Not only did 
high wages render it necessary to work tbe railroads 
with depleted forces, but tbe high cost of materials 
necessitated postponement of orders for rails, ties, bal¬ 
last, and other materials that were sadly needed to keep 
the railroads In first-class condition. 

Tbe number of perrons killed on our railroads In 
1896 was 6800, and the number Injured was 40,882. 
In 1914 the number killed was 10302 , the number in 
jured 192,064 In 1920 the total had dropped to 6068 
killed and 168308 Injured, Now to appreciate tbe full 
meaning of this record, it must be understood that 
b e tw een 1808 and 1920 the passenger mileage Increased 
from 18300,000,000 to 47300300300, or over 200 per 
rent, and there was an Increase in the number of 
employes from 874368 to 1314371, or 160 per rent 

In analyilnf the tables given by the Interstate Com¬ 
merce Commission npmy interesting facts are developed. 
Thus, of the total of 6966 kilted during 1920 nearly ooe- 
half were trespassers on the railroad tracks, a fruitful 
and altogether unnecessary s our ce of Iqps of life. Of 
such over 4000 ware killed. The next largest figure is 
that for employees, of whom 2578 were UUed, The 
majority of these loam occurred tn freight traffic, and 
that they are so large Is to ha attributed too often to 
the independence of the employees and their lack of a 
strict sense of discipline. In tbeea days of automatic 
brake* and automatic couplers and the activity of tbe 
Safety-First Movement, tbe fatalities to employees 
should be very much lees then they are The total 
number of psaswgm kilted waa 839, of which 76 were 
lost ha train accidents, and VSB te train service acci¬ 
dents. It should be noted that the fatalities to pas* 
•engera wire about th# same In 1920 as they were 
ewentynwo years ©store, sot cos recofti is moon oecrer 


than It looks on the fare of It, for we must remember 
thut passenger traffic has Increased in that period 254 
per cent, similarly, uilhough the number of employees 
increased 160 per cent, the fatalities increased lees than 
32 per rent. 

Referring again to passenger fatalities, It Is notable 
that only five times In the thirty-five years covered by 
the statistics of accident m were there fewer fatalities 
of this kind. In spile of the struggle which the rail 
roads passed through in the endeavor to cover expenses, 
taxes, and rent, they curried over 47000300,000 pas¬ 
sengers one mile w*te only 70 fatalities in train aecl 
dents. To put It another way, over 622300300 passen 
gers were carried safely one mile, to one killed. 

If the above figures fall to convince anyone that 
railroad travel has become a very safe means of trans¬ 
portation, let him consider the following fact * that 896 
railroads, which embody nearly one-half of the total 
mileage of the United States, operated throughout the 
year 1920 without the lorn of a single passenger 

The 1921 Naval Annuals 

O a naval man the names “Jtintf 1 and “Braassy** 
are us familiar as the terms “wind* and 
“weather” The Annuals bearing these names 
are sources of naval Information which have become 
Indispensable to the naval man and to the thousands 
of laymen who take an intelligent and patriotic interest 
in the Navy and Merehunt Murine The latest editions 
of ttteae works, covering the year 1921, ore larger and 
more packed with carefully selected facts and figures 
than any of the preceding volumes. 

The new “Brasse) * includes all the characteristic 
features of the earlier volumes, such as tbe detailed 
tables of the ships of the various Navies, tbe admirable 
line cuts of tbe principal types of ships, and the Ord¬ 
nance tables. A large part of the work consists, as of 
old, of articles written by leading experts in their par¬ 
ticular fields, but the list of these Is now greatly ex 
tended, and they contain a mass of carefully digested 
and up-to-date Information, representing the latest 
school of thought on tbe various questhois discussed 
The excellent plan, instituted last year, of including 
a section on the Merchant Marine, la continued, and 
this part of the Annua) Is fully up to the quality of 
the Naval section. 

Although it is a younger publication, “Jane's Fight 
Ing Ships” is an even more voluminous work than tbo 
other, and as much as 635 pages, measuring eight by 
twelve Inches, are required for the presentation of all 
the engravings, table* and various data “Jane” con 
tains some feature* which are absent from “Brasaey ** 
just as “Brasecy" Is stronger In let us say, the fine 
series of articles by technical experts referred to above 
Special features In "Jane” ore the pages of silhouettes, 
by which any ship of any navy may be recognised, and 
the very valuable aeries of scale mn\m showing the 
dockyards, and principal harbors of the naval powers. 

The bulk of tbe work, as usual, consists In detailed 
illustrations and descriptions of every ship of impor¬ 
tance in the navies of the world. This information 
Includes the particulars as to displacement, armor, 
armament, speed, etc., an outboard profile and a deck 
plan, showing the armor and armament, and one or 
more photographic reproductions of each ship. The 
airplane view’s of ship* which are shown very freely, 
win be valued for the information they convey regard¬ 
ing the deck, superstructure and bridge arrangement* 
of the capital ships that are thus portrayed. 

Particular Interest attaches to these latest Is sues of 
tbs now famous Annuals because of the fact that they 
will constitute a last record of tbe stupendous slxe to 
which navies, and particularly tbe capital ships of 
navies, had grown under the competitive system The 
Annuals for the next year doubtless will contain the 
famous Disarmament Treaty, and will show In their 
pages what a drastic reduction It has made tn the rise 
and coat of modern navies. 
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L*iU R«-,rectlng steel framework of old hangars npon aide wall of A-frame* to form new and loftier hangar Right New hangar completed, showing portion of 

front sliding doors sad one side. Total length, 710 feet 


» 


Making Two Dirigible Sheds into One 

T UN growth In the stxo of dirigibles rendered wme 
of the earlier hangars too munll for their accommo¬ 
dation. This was the case with two Identical hangur* 
located respectively at Montauk, N ^ , und Cape Mar, 
N J Much of these ana 2fi0 feet In length and 72 feet 
0 Uuliee In height Tin* fro me work con Hinted of three- 
ldnged, framed steel unbox of 12*2 feet 3*£ Inches wpan, 
which were spaced 20 feet 10 Inc hen apart from center 
to center. 

The Navy Department derided to take down Uiexe two 
hangar* and nm the materials in constructing n larger 
shed, which would have the same width of 122 feet 3VO 
Inches between end pins, a uldtU over all of ito feet 
n height of 110 feet clear ut the entrance, and a length 
of 710 feet 

The two hangars were taken down the steel work of 
the Montaufc hangur being Hliipped to C*upo Mii> To 
obtain the desired height two parallel lines of aioel A 
frames were ©rotted f»r the full length ot tbe ndw 
hangar, and uimn tliese frames was eroded tlie Nleel 
work of the two dismantled hangur*. At *«ie end the 
hangar Is closed b> sliding door*, and at the other end 
a lean to 10 feet by 22 feet extends the full altlili of 
the hangar 

As allowing the economy which has lieen realised by 
this hi stem, It nm> lie mentf<ttod (hat each of the old 
hangars contained ulmnt AT»0 tons of steel, and of this 
284 tons from one hangar and *238 Ions from the other 
were utilised In Ihe larger strmturo 
The A frame bents, which are 4t feet In hilght, rent 
upon reinforced com rote foundations, which are carried 
upou wisicl piling Tw» imruUel rails, 90 feet between 
centers, extend through the full length of the hangar 


hkirvriKU. Amebic v't For our Information and photo- 
grafrits we are Indebted to Rear-Admiral F U. Harris, 
Public Works officer at Iieague Island. Tlie hangar was 
built for the Xuvy hj the itnrean of Yards and Pocks, 
und the field work was In churge of Lieu ten ant- 
(Ymm Hinder J N Lujcock, V H N 

Four-Footed Tranaathmtlc Passengers 

OW many people realise that tlie service In ocean 
travel so admirably rendered to men, women and 
i hitdren hy a great steamship company like the Atlantic 
Transi*>rt Une, the American line, the Red Htur Line 
the White Star Une und Leyliukd Une is duplicated in 
essential features for four-footed passengers as wellT 

Kach of the lines mentioned has special faclIItteH for 
inking our four footed friends on ocean voyages so 
that iKirwea, pet stork, cuttle or other live stock arc Just 
as readily transported b> steamer ns human beings, 
while the matter of obtaining bookings for jour favorite 
lioree, or for « consign men t of horses or other animals. 
In no more difficult limn making n reservation for jour 
self and your family 

it is nor to he assumed however that the four-footed 
traveler* make their ocean voyages In tlie same ship as 
yourself They hnu* ship* of their own ns carefully 
fitted up to meet Uulr needs as your ship la to meet 
your* 

Ships known as live-stock carriers are specially built 
for that purpose First of all, they must be big, l>road 
ships that will ride steadily in the sea, with minimum 
rolling, for M seu legs are not easily acquired by four 
footed passenger*. 

The ship specialising In the carrying of animals must 
also be fitted with specially designed and constructed 


stalls for horses, special pens for cattle, and so on, the 
comfort find safety of each kind of stock calling for a 
certain type of equipment 

Further, the liner for four-footed passengers must 
have facilities for special ventilation Our four-footed 
friend* are used to outdoor life, and to freely ventilated 
stables or burn*. It would not do to shut them up In 
a dark, poorly ventilated space at ses. 

Again risk of Injury must be avoided when the four* 
footed passengers go on board the ship or leave It. 
Hence large side ports, like great swinging doors, are 
built In the sides of the live-stock liner, from which 
uiuple gangway* can be fixed, enabling the stock to 
walk on or off the ship oQ a gentle trade, without 
risk of stumbling. The great hasnrd of Injury attend¬ 
ing (lie old hoisting method of handling cattle Is en¬ 
tirely avoided In the modem live-stock ship 

It Ih quite obvious that the succefwful live-stock 
steumer, owing to the requirement of stability, mast 
be of the freighter tyi»e, with enough reserve power 
to bring the ship tmd her valuable cargo safely through 
nil sort* and condition* of weather 
A visit to one of those live-stock steamers will sur¬ 
prise a person nut familiar with their facilities for 
Hhipptotf Ih e-stock overseas. 

Knterlng by way of the specially constructed gang¬ 
way or “brow," lending from the pier to the steamer, 
one passes through a large cattle port and steps directly 
upon tho live-stock deck of the steamer 
Hie first impression received is one of amusement at 
the cleanlj spaciousness of the place, the absence of 
obstruction* and the presence of on abundance of pure 
fresh air circulating systematically through the entire 
It*igt)i and breadth of the steamer 


and extend out 1000 feet Into 
the landing field Ilctween 
these rails run tho trollej* 
which are need for guiding 
the airship from the landing 
field Into the shed 

The building is sheathed 
externally with aslswtos 
shingle* laid upon wood 
planking. The lofty sliding 
doom are covered with cor¬ 
rugated asbestos. The doors 
Hilda laterally upon steel 
tracks, and they aii stiffened 
Hnd held In the vertical posi¬ 
tion by the inclined steel 
framework, which Is shown 
very clearly in our eogrnv 
Ings 

With the completion ot the 
Cape May hangur, the Navy 
Department now pomosm* 
two dirigible sheds available 
capable of orrummodntlng 
the largest airships. The 
other Is the new died at 
Lakehurst, which has been 
already described In the 



Dismantling eld hangar. The frames ef this and a dniU f hangar si Moataak wefa ttaod ha WWty An 

mf ot now nvfwt kiapr at Cap, Mi; 


Here will ba found any 
sort of live-stock accommo¬ 
dation which may be desired 
—horse fittings ranging from 
the 2-foot 6-inch stalls for 
commercial horses to the 10- 
foot padded box stalls occu¬ 
pied by the aristocrats of the 
equine world, also hundred* 
of 10-foot cattle pens, all 
neatly whitewashed and each 
designed to take cars of fotur 
animals. 

Overhead will be found the 
fresh water supply system, 
with hose connection* and 
water tanka at regular In- 
tervajs akpg the deck, tjm 
der foot there ere nmneron* 
■capp er s to insure the per¬ 
fect drain age so necessary to 
the, comfort ef the animate, 
Pent mow and oweet straw 
are need for haddtag, 

1 Ble^fo Mghto are foefoUsd 
throughout, end the effect of 
foe wfcdfo Is that of a targe, 
weU-katrt* w^to-data stalls. 
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A Puinp-Power Railroad 

How Gravity* Through Water-Fillod Tanks, Draws Passengers Up a German Mountain 


S ITUATBD on the left banka of tea historical Rhine 
whars tea Amaricas soldter haa been walking poat 
tinea ths signing or the armtetico, 16 kilometers from 
Oobtott^th* headqoaitsrs of tba American Force* in 
Ocrtnum UM Andamacfa, tba second oldest city in Ger- 
many and tba oldaat on tba Rhine. Founded In the 
day* of tba Roman# about 12 B, (X, It waa one of the 
00 Aorta built by Drnana along tba liver and the head 
quarter* of tba 21*t Roman Legion, with ruin* of the 
old walla edit partly surrounding the city, which today 
la the headquarters of tba Second Brigade of tba Amer¬ 
ican Forces in Germany. 

Toworin# abor* the lower outskirts of the city and 
the dm la a small, sheer mountain known ss the 
Khranaabargt on whose, ateap Incline is a narrow gaga 
railway, built In 180ft by a private concern and roc- 
rasafwlly operated until the late European war broke 
out, causing It to remain Idle until this year, when the 
dty of A|fdmacb acquired tba management and Is now 
running cam cm schedule to Khraneaberg Summit 
Tba railway, built to accommodate touriqm and pleas¬ 
ure seekers, la about 500 meters tong frottr the city to 
Summit Station, which is 120 maters above the former, 
tba s te epe st part of the climb being midway where the 
rise in grade Is one meter to every three maters of 
track. The mechanical operation of the tramway Is 
vary simple and economical. The rolling stock consists 


By Andrew Goobeck 

released tba moment the car stop* at jU»e City Station, 
through two valves located underneath tba tanks which 
coma in contact with Interference plates placed above 
the track. When both cars are empty 344 cubic meters 
of waiter are required by the car at the summit to pull 
the empty car coming up. Each car has seating caps 
city for 24 persons and standing room on the platforms 
for XI In event of a fully laden car departing for the 
summit and no passengers In the down-com teg car, 
0*4 cubic meters of unter nre more than sufficient to 
make the trip There are no springs between the body 
of the car and the frames, and what little shock may 
arise froiu the slow trip which consumes 0 to 8 min¬ 
utes, is ubeorbed by bard rubber pads laid between the 
frame and body 

The cars are equipped with both service and emer¬ 
gency brakes. The latter mto be operated front either 
end of the car by a simple rotary fyrake-rod operating 
a norm gear through a gear block, which through the 
brake lexers uppltes the brakes to both cog wheel drums 
underneath the car 

The railway Is of one*meter gage and single track, 
with u (sussing siding located in the middle of its 
course and Is supported to iron tics In a rock bed which 
gives It u tirm and solid foundation, the outside and 
cog rails being firmly bolted to the Iron ties. The mid 
die, or cog rail, which Is used to give the cars brake 


strong housings In the frame The cog rail of course 
has to remain unbroken, or otherwise brake power 
resistance would Ih» lost 

The cog wheels pruxide the curs with both service 
and emergency brakes, the service brake of either cur 
being sufficient to stop lM>th cars at any point In the 
course Ordlnurx scrx let braking Is done by the guard 
of the down coining cur who In (Ills manner naturally 
regulates the speed of Udh cars. 

{Suspended ut a 45 degree Hngle on o 3-foot lever at 
each end of the car on the Uft side nre iwo 200-pound 
weights, one of which asslsi* tin guard In ordinary 
service braking, while the other remains at all times 
suspended on n small trigger slide, and la so designed 
(hut In case the cable breaks, both weights drop on both 
cars, stopping them Instantly The cubic attachments 
are at the forward end of the cars at the lower end 
of a malleable Iran rail swung on a swivel, with the 
ujvper end Against a strung tension spring, which Is 
compressed while tlie cars are In motion, but In case 
of the cable parting would throw back the rail releas¬ 
ing a lover connection which drops both of the weights: 
Tlie re is also un emergency brake-lever which can be 
used by the guard In case of necessity to drop these 
weights and sot tlie emergency brakes. 

The water that is used for the filling of the gravity 
tanks on the cars Is supplied from a large concrete 



Left; One of the car* at the ■umitilt • tattoo Right; The two car* mt the pwwln* nritcb «h(ch they Ube automatically 


Ths gravity railroad ap the Khranenberg, a mountain in the German Rhine country 


of two cars 844 meters long by 2 meters wide, weigh¬ 
ing 7 tans apleCe. These are connected to each other 
by a 144 -fncb woven wire steel cable, which passes 
over a 10-foot-dlameter Iron guide-wheel underneath 
the platform of the Summit Station One cur stands at 
the summit when tlie other is at rest at the Uty station 
Both the cars are fitted with a tank underneath the 
rear platform bolding 044 cubic meters of water and 
a glass gage alongside the rear of the car, spaced off 
In halfisneter lengths to show the amount of water In 
the tank. Through a small manhole in the front of the 
ear and a water spout on the station platform, water 
is taken by the car at the summit a tew moments before 
departure, the amount taken depending upon Uw num¬ 
ber of passengers In the car leaving the city There Is 
telephone communication between the two stations, In¬ 
stalled for this* purpose and for any other communi¬ 
cation b e tw een the two operators of Gw two cars, who 
cpttjfttat* the entire transportation department A few 
moments before the time of dspa#im the guard on 
the up-foCng. edr calls the guard of the down-coming 
m r< standing at the summit and tells him the number 
** ^smangere la Us dan. The man at the top of the 
ttM haMng already counted the p ite nnars In his own 
«SA Ofang the valve on the water spout and takas the 
ateottfoC water use*testy to give the additional weight 
tent wtU tfoti ten up-coating car to the summit* The 
water to tee d terfrcom l ng ear tank U automatically 


nmlstance, Is laid In abort 214 meter lengths In order 
that worn sections muv be removed In short leogtlw. 

The cog rail Is of petullur design Its cogs being about 
one Itub below Uie double-flange girders on tech side 
This design aids In keeping the cur an Lhe track as well 
us furnishing reslKtunce for braking. On each side of 
the cog rail and between the outer rails, atout seven 
meters apart, are smult guide pulley wheels over which 
the odd® runs that is attached to the two cars, the 
cable of one cur running oxer the right guide wheels, 
and the cable of the other car over the left guide wheels. 
The passing track being locuted at the middle of the 
course, the car with the right bend cable 'takes its re¬ 
spective track and the car with the left-hand cable takes 
the left track, this being accomplished by the (wculiar 
construct km of the cur a heels and their opposite %r- 
rungetumt on the two cars. 

The car with the right hand cable and which has to 
take the right passing track la tqulppfed, with double- 
Hungs wheels on the right adds and plain or Mulley 
wheels on the left side, white the oar wheels on the 
car with the left hand cable are jost the reverse, having 
double flange wheels on the toft tidp and Mulley wheels 
on the right The outer rolls of tee passing tiding 
befog unbroken* each car Is guided to its respective side 
while the MgUay wheels pass over the fotida rails slid 
unbroken cdf sail without any inter f e r ence, as tea 
wheels ATS tigid on their sales and run through very 


basin iilmut 10 foot In diameter bv 8 foot (loop which 
Is located at a point higher up than the Summit Sta¬ 
tion, and U fenced In to avoid unj refu«e lielng thrown 
In A pipe line to the Summit Station Ih lurge enough 
to Dll tbi tank on the cur In a few moments. 

The water that te Moaned from the cur at the City 
Station flows into a 31V* ublc ineter-cnpactty cistern 
loeuted underneath the platform tthen this tank Is 
nearly full, the wutvr Ih puiiiftcd Imck through a pipe 
lino to the basin at the top of the Kummtr by a small 
cenlrifugul pump tlml Ih dirt* tlx connm ted to an J I 
kilowatt electrb motor mipplh il b\ n 500-volt line and 
running 2000 revolution* r* r minute This putup trill 
empt> the clricrn In hethr tlmn one hours time 

By urim, anl> u Kuflkh*nt amount of water to pull 
the up-coming uir xery Utile power is consumed. On 
week days «hen traffic is light two to three hours per 
day are all that the root nr and pump are used. How¬ 
ever un SundnxH and hollduvM xxhen the traffic and 
schedule are Increased to meet the demand, six to 
elglit hours per duy urw required to keep tlie cistern 
emptied As the voter Is used over and over again, 
very little water Is required from the city supply, the 
onlj loss living what little Is used to cool the braking 
system and through evatwretbm. The guards on both 
of the cars run the small motor and pumps and watch 
It while their car stand* at the City Station, and thus 
the operating expense Is reduced to u minimum. 
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Will the Direct Current Era Return? * 

Discussing the General Question q| Oscillating and Rectifying Vaenum Tttbes In IWer Ohbiba&m 

j, By Raymond Fnatcu Yat*t 


B K» OI(h the day* of Tee- 
la h induction motor and 
IiIh wonderful work on tbo 
application of alternating 
current, direct current 
reigned tmpremc Parenocee- 
fdiy ushered In the ahernat- 
tnjpcnrrent era and brought 
about a revolution In the 
electrical Industry Those of 
us who have watched the 
development of electron 
tuboa have come to realise 
(hat there Is at least A possibility that the present 
limited application of direct current will be greatly 
multiplied within the next few yeans. The suggestion 
Ih at least alluring and the many engineering develop* 
moots that have taken place In \ucuum tube work point 
out clearly the am axing pomdblllticH that lie In this 
direction. Of course the writer does not mean to infer 
that direct current a 111 crowd alternating current out 
of the field entirely, that would lm nothing but the 
rankest kind of idle ((peculation. The fuel to be brought 
out Is thla Certain engineering dtfBcultles now pre¬ 
vent direct current from being used where It Ih most 
needed. The application of the vacuum tube will over¬ 
come the o!wtacles that now Interfere 
For certain work the direct-current motor Is Ideal 
In every respect In steel mills the direct-current motor 
Is most efficient for use on the rollers where continual 
changes In speed are necessary Of course, alternating 
current motors may be used, and they are used, but 
their use Is attended by a considerable wastage of power 
or by the complication of several added machines for 
each motor The Induction motor Is most efficient at 
certain speeds and any decrease In speed beyond very 
definite limits bring* about a great waste of power 
Although alternating-current systems are used to some 
extent In truMportotloa work, the direct-current motor 
la the moat suitable for this purpose The Norfolk k 
Western, for Instance, use single-phase alternating cur¬ 
rent with a phase changer in the locomotive which 
provides three-phase current for the driving motors. 
On the other hand, the Chicago, Milwaukee A St Paul 
employs 8000-volt direct current for locomotive opera¬ 
tion, The direct-current Installation Is by for the roost 
efficient where widely varying speed Is required. From 
the standpoint of engineering and from the standpoint 
of economy, the use of direct current In ell transporta¬ 
tion work Is highly desirable 
Series street are lighting systems operate most effi¬ 
ciently with direct current, and, of course, direct cur¬ 
rent Is an absolute necessity in electrochemical work. 
The layman will usk “If direct current la best for 
these purposes, why not generate and use itr Un¬ 
fortunately direct current cannot be transmitted over 
great dlatances at low voltages without a great waste 
Low-voltage current of any kind cannot be transmitted 
any coneldcrahle distance without appalling looses. 
The voltage of alternating current cun be raised to 
practically an) \alue through the use of transformers, 
and since voltage or pressure Is necessary to overcome 
the resistance offered bj the long transmission lines, 
alternating current Is quite naturally used. In fact, 
alternating-current transmission llnea are now In use 
with voltages in the neighborhood q£ AXI.OQO Direct 
current, owing to lla nature, cannot be transformed, 
and certain engineering difficulties also present them¬ 
selves in the gvneratlim of high voltage direct current. 
To the writer's knowledge, 
the 800a-volt Hue on the 
Chicago, Milwaukee k St, 

Paul system Is the highest 
voltage direct-current system 
used In this country 
Although all of our else* 
trie power la transmuted 
over long distance* through 
the use of alternating cur¬ 
rent, this form of trqnsntls- 
fdflS I* by no meunti ideal in 
every respect The use of 
direct current would be 
much better providing its 
voltage could be rained to the 
proper value The Inductive 
effect of high-voltage alter¬ 
nating-current lines Is ex¬ 



tremely troublesome in many cases. It not only < 
power lames, but also brings shout trouble In adjacent 
power, telephone and telegraph Unco. Further losses 
are brought about by the “skin effect," which has a 
retarding effect on the passage of the current that must 
be added to the ohmic reel stance of the cable used. 
The capacity effects of high-voltage a) torero fog-current 
transmission Usee also causes fluctuations in the 
voltage. 

Although none of the losses or disadvantages men¬ 
tioned above occur in direct-current tranxmiotion, the 
limiting transmission pressure Is fixed by the maximum 
pressure which ran be employed on the various trans¬ 
lating devices, such as lamps and motors. 


long it is ssld that they wjiI 
be made to r “ 
measured in 
The e fftet # e y <tf< 
tubes i* taw wbro tbey «tti 
operated m tow-vettag# cur¬ 
rents, hat 
rapidly tetire 
age ratal, and < 
day ass no reason why tubes 
cannot operate wttfe an effi¬ 
ciency as high os 90 ptv out 
Will It ever be poselhta to 
t 



It Is held that the simple vacuum tube maet some day 
replace elaborate rotary converters ouch as lids 

During the past few year* a greet deal of work has 
been done on vacuum tube devices, and It Is tbs develop¬ 
ment along this line thHt makes the further application 
of direct current look ho promising. The Kenotron tube, 
produced by the General Electric Reoearch Laboratory, 
Is a wonderful rectifying device. By this is meant that 
It is capable of rectifying or changing an alternating 
current to a continuous or direct current Tubes may 
be oeclllaton! as well aa rectifiers—one Is the converse 
of the oflfcr (Oscillator tubes are used in radio work 
and require the Armstrong regenerative arrangement) 
tVtwn work otarted along this fruitful Una of lnvestlga 
don, tubes were made that would handle only a ftw 
nilUiampere* of current Today tabes are made that 
are capable of handling severs! amperes, and before 



A 4 by It Inch i 


- _i tube Is . 

ft can os ctiUte se as U 


a battery of 

motive and operate the motors with direct current 
a high-voltage alternating-current foe, or from a high- 
voltage direct-current line? Thla Is agmsttan that to 
Interesting shgtoeers at the present time, and there tea 
great deal of discretion regarding the matte# If mb 
were the cue* an electric locomotive could have all 
of the advantages offered by direct-current loeotootkn 
from an atoraattareurrent tine. The alternating^ 
current line Is not so desirable, tines It causes telephone 
Interference and must be tingto-pfease, which Is not as 
economical aa three-phase. 

The power sub-station offers another poetibte Arid 
for the application of the vacuum tubs rectifier Here 
it would replace the costly synchronous converters. A 
small battery of heavy current tubes placed on a rack 
would take the place of a machine that coats many 
times as modi ss the tubes. Moreover, tbs tubes 
would not need tbAoonstant attention that Is required 
by the aynebrooousponverier 

The use of vacuum tube* In the eto ctrechaotoat to- 
duatry la also potato*. However, special conditions 
exist In this field, and the tubes that an being devel¬ 
oped today could not be applied to this work, store 
they are essentially high-voltage drrtcsa and the etsc- 
trochmnlcnl service calls for a low-voltage tube. Priesnt- 
day tubes can be operated on comparatively low 1 volt¬ 
ages, but the efficiency roils off rapidly. It Is more 
than remotely potabta, however, that a suitable low- 
voltage tube will be developed tor this work, It may 
or may not be a vacuum tube. Perhaps it wtjl be a 
vapor tuba of some sort. 

High-voltage direct-current transmission is the most 
Interesting phase of the question to be coatidsted. the 
use of a highly efficient tube lor such work would 
bring about a large saving to line f ossae. At this point 
it might be well to quote Mr Albert W* Hufi of the 
General Electric Research Laboratory "Twenty years 
Win see direct-current transmission lines, fed through 
transformers end Xsnotrons, st any convenient points 
by alternators of any frequency, and tapped by the 
same tubes, acting es magnetron alternator* or tome 
equivalent Ptiotron or combination vacuum take alter¬ 
nator " In the future, then, will our substations con¬ 
tain only a few transformers and a rack full of 
vacuum tqbe«T 

Sp e diottoM f«r China ul Gkaa TaMawur* 

F OB aon# ttiM Mata hate baea conducted by tha 
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The Tomb of an Egyptian Queen 

Hie Metropolitan Swam Sooree Another Triumph in Finding die Sarcophagus of Aashait 

By Albert A. Hopkins 
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A HCW ninths ago w* (Mtwd tbs beautiful and 
fateTMtiag fitiniatuF* hmMi Amt wing Egyptian 
MU, traces ud customs which were taken from tbs 
tomb of JtfMftbwrtr* *nd which produced the arobao- 
Ipffcctl *stm$km of the decade when they were pot on 
tthtUtta. Kow we can chronicle a ted fully as inter- 
Wttni. but the tangible results will have to be deferred, 
far the plan of operation in R£ypt is on what we 
■snaur Chit a “fifty-fifty* barte—that is, half the ob¬ 
jects found remain In Cairo and the rest come to this 
c ou n tr y* lias year the exhibits secured by exploration 
were so tee and important that they could not be so 
rsadUy divided ee could the models, where a minister* 
eUntetar-honse could be offset by a miniature bakery 
or Brewer y . The dlrtstet Is rasde la all falrams, bat 
H foes by vahte not quantity, therefore It was thought 
Wise to withheld the materiel and divide It In a lump 
with tbeiteds of next season* 

It was very natural for the explorers to hark back 
to the Same neighborhood which gave tbe ( valuable dis¬ 
coveries of the mummy of Prince Amenetnbet In the 
Spring of 1918 and the model* of Mehsnkwetre In 1930, 
so the excavation* hi Thebes were resumed. The little 
valley in which they Worked for two seasons Is a 
weirdly romantic place, even for Thebes. Thera is little 
trouble from tourists, who seek the more spectacular 
ruins, and almost the only figure seen In the desolation 
Is an Occasional fox. Even In the days of remote an¬ 
tiquity this city of the dead woa deserted, so that It Is 
ttttte wonder that thlevea occasionally broke In Our 
sngravtng gives an Idea of the wild beauty of the desert 
men* The lest picture shows ^fae platform where 
over two hundred men and boys dug sway the masse* 
of rock and sand that had fallen from the cliffs and 
tha little Iron cars that carried off the dfbrls. Leaving 
for tha moment the more abstruse details of the eteraul 
grind ihddent to archieologtcal exploration, we peas to 
one of the actual finds. 

Ones upon a time there Uved In Thebes, shout 2000 
B.OL, a young quern who would look all right today 
with her bobbed hair and her pet dog rifting under her 
chair, but aha passed away at the early age of twenty- 
two and was buried with all the pomp and eircum- 
etanct of her exalted rank. She did not rest In peace, 
however, tor sometime In the Interval of 8921 years 
that riapasd thttve* broke hi and rifled the tomb. The 
violation of the tomb occurred about 1QOO B a Mr 
H HL Wtadock. the head of the expedition, describes 
the ted ts follows 

“The artists who fashioned the magnificent sarcopha¬ 
gus of Kfcuft now In Calm—a piece of sculpture which 
has ban taken as one of tha classical examples of 
Middle Kingdom art ever since It* discov er y m ade 
Aashalfs sarcophagus as writ It Is a masterpiece of 
the sculpture of a school which was still archaic, but 
of a technical skill rarely equaled. 


"On the east ride Is a the palace 

doorway with the balcony above, from which Aashait 
was supposed to look out upon the world through two 
graven eye*. Within the palace ail manner of good 
things ara heaped before her, while ah* rits with her 
dog under her chair and a maid behind bar, fanning 
her with a duck's wing. She drinks milk which tha 
dairymen give her fresh from a pair of cows that art 



Aashaitfs coffin, as the inevitable thieves left it 


brought in with their calves, or she visits her farm 
where her steward superintends the peasants carrying 
sacks of grain up into her granaries* Her maid gives 
her jars of sweet-smelUng perfumes from the boxes in 
her closets, and her butchers slaughter an ox and heap 
a dinner-table rommtuln high before her. Inside, the 
soma scenes are repeated in brilliant colors, for such 
were the events of her dally Ilfs and such were her 
hopes of the world to come. 


“On the wooden coffin which stood Inride the ear 
cophngus. the subjects of the decoration* belong more 
to the ui)fttertouH realm of magic Outride It is ee- 
tirel> plain, with fine-grained wood relieved only by 
bonds of gold along the edges, by deeply carven prayers 
und once uguln the eje* which look out upon the world 
Inside, oil Is of a weird brilliancy Hie Ud of the coffin 
Is the sky and on It Is painted an astrological almanac 
in tabular form, gl\lng the rising of the stum and con¬ 
stellations through the twehc hours of the night, and 
a long prayer to the beings of the firmament Our 
“Orest Bear** we ted masquerading ns n leg of beef 
Long magical texts oo^er Die rides and ends of the 
coffin and above them nre ranged In raws Item after 
Item taken front the cutaktgue of the amulets and 
talisman* necessary to the soul that would escape the 
danger* and the pitfalls of the netherworld The stu¬ 
dent of religion and magic will find here n wealth of 
data on man's Ingenuity In Inventing the jargon of 
mystery 

“Inside the coffin AariiaTt's body had been laid In a 
mammiform cutionnuge, which In spite of its wrecked 
roadltloo 1* an important document on Egyptian mor 
tuary customs. Over her had been piled masses of bed 
riieets to cover her In her eternal sleep and In the cor¬ 
ners of them the explorers found the linen marks of the 
ro> al palace of four thousand jenr* ago—sometimes 
simply King Mentuhotep' or The store of fine linen 
or again the name of the steward who superintended 
Its making or Its acquisition ti> her ride had lain 
her statuette, archaically stiff with gold bracelets and 
u red skirt held up by white suspenders. 

“The thieves who broke Into Aashalt's tomb had been 
looking primarily for precious met it Is and little had 
escaped them A few beads from her necklaces, a shell 
bracelet of no value to them, and two silver bead 
anklet* were all that (hey overlooked, Iwt by good for¬ 
tune during the four centuries she lay In pence her 
jewel* had left east* In her bandages, which time had 
not obliterated, and from tliem we were uble to draw a 
diagram of all site had worn To make room for their 
work, they had swept aside most of the offering pots 
and the joints of beef supplied for Aashait s ghostly 
life, and they had broken the Hd of (lie sarcophagus 
to get at her body Beyond tills, however, the sar¬ 
cophagus, the coffin, Hnd the statuette had suffered no 
material damage and all three have come down to u* 
almost a* fresh und clean us the day they were made 

Other coffin* were also found to have been rifled 
One of the find* In u big sarcophagus was a little white¬ 
washed wooden coffin of u child named Malt Inride 
the explorers found a second coffin In which hi> a pile 
of linen bed clothes covering the little mummy There 
laj Malt with the eyes of her plaster mask gating 
through the eyes pointed <*k her coffins While the eof 
fins were small, the wrapped mummy with Its mask 
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Archaotoiry on « ImiiImm ba«Ut the light rail**, that U wed In modem exploration of anctent 

building id tee 


wm much mu alter, and when 
the explorer* came to un 
wrap it ilioy found that, 

801*11 UK it wuh, It WUH nKMt 
U pudding at head umJ foot 
to dlsgulne the tlnv propor¬ 
tion* of the little infant 
within, which the Hnlueolo- 
glut* culled j wit tut It The 
finery wlih h she wore in her 
short life whh ull there five 
netklneeM in nil One wan a 
Hiring of hollow bolls of 
gold one whn of cnmellan, 
two necklHcee of minute 
IkmuIh of *lh« r curnHlan, 
green feldspar and rich blue 
rIiinm nnd flnnllv n nerklnce 
uf gold disks so tine thnt 
strung on krnther huntl* they 
look like b supple tube of 
unbroken gold. The onrne- 
Ibm necklac© was eu-n pre¬ 
served cm its own string 
Little Malt must bine lieen 
h blaxe of color four thou¬ 
sand yeurs ago 

Alaska Once Subtropical 

T HE ancient vegetation of 
the Arctic region, us In 
shown by u study of its fos¬ 
sil plants, Indicates Unit its cltmate whs once \erj uh 
like that which pre\nila there now Instead of consist¬ 
ing of a handful of mnall plants struggling for life amid 
snow and Ice In a scant, almost perpetually froxec soil. 


its vegetation wns abundant and luxuriant und Included 
ferns and paluvtlke plants that grow only In a mild and 
probably frostless climate This vegetation flourished 
in tin? Arctic region from at least late Ualeoxolc to 


tatodlb j 06 ae**r* gtato gta 
time, adJlMP* of ftsn ago, 
before man existed, Althetagh 
them lands tee now so q* 
hospitable end am budjr 
visited, the United State* 
Oeotogtcnl Hurray has gatb 
ered a burgs amount of hs- 
formation concerning their 
fossil flora. 

A study of the coat beds 
of the Caps Ltstams region 
has tnef den tally disclosed 
many fossil plants. Theta 
coal beds are extensive and 
are the only known commer¬ 
cially valuable mineral re¬ 
source* of that region, A 
little coal Is occasionally 
mined for vessels that ere 
short of fuel, which as there 
la no harbor, lie offshore end 
perilously load on a few 
sacks of cogl by means of 
lighters. 

Cape Udburne Is the bead- 
land which marks the north¬ 
west end of aland mass that 
project* into the Arctic 
Ocean from the western coast 
of Alaska about 160 miles 
north of the Arctic Circle 
and about 900 miles directly north of Nome Even Cape 
Uidmrne la by no means the northern limit of the Ml 
plunts of this nearly tropical vegetation, for they have 
been found In the rucks 160 miles northeast of that Cape 


An Emergency 


T HK Indian, who gu\e corn to the world has a mifier- 
Htlilous reverence for IiIh pWmipnl food staple and 
occasionally burned It as an uttering to his tribal god* 
Hut it has remained for the white man and bin economic 
dUllcultles to make of com n fuel 
Much has Men made of the “crime * of burning food. 
The good people who argue that l*ecause human >icings 
In Russia or the Far hast urc hungry therefore to 
burn com for fuel In thin country Is u crime, haw 
tbelr hearts located where their hendH ougiit to be 
It Is no more n * irinie* to bum corn for fuel than It 
U to bum coni to make electric light Instead of bum 
Ing It to heat the house of people w ho happen to be eohl 
Corn, like un> other cmmiiodlu Is valuable onl> in 
reference to It* location i farmer who possesses com 
which Is valued at $100 ns ftnid hut which can give 
heat equal to Sinn worth of coal Is trlmlnttl not If he 
hums It, but If he mIIr It tor to make up the differ¬ 
ence lie would hn\e to distune of other food producta, 
which. If he hurux his turn, mil) either sustain him or 
he sent to stanlng Runhms. 

With the "crime* Idea (Unlimited let it be chronicled 
that the amount of com burned In the United States 
has been growl) exaggerated lw the newKjHiperH, espe¬ 
cially those whlth caicr to people who cnrrj Ihelr 
hearts on ihelr necks and keep their lieads In storage 
Seeretarj of Agriculture \Niillnce made out the case 
for com as hie! as follows 

Ear com at JO cents a bushel Is equal in fm I value 
to & fair grade of western soft oml at approximately 
$10 u ton In districts where mm Is >ery (.heap now 
the coal Is usually of a rather poor grade and Is 
selling at high prices Under stub conditions it will 
pa> both farmers and people In couutrj towns to u m 
rum Instead of coal 

“Because «f the variation In duality of both com 
and cool it Is difficult to make aclcntlttc experiments 
the results of width are applicable everywhere, Imf. 
•peaking gem railu the relatl\e heating values of com 
nnd coni nre alsnit ns follows 
"Com at 10 dnig a bushel equals coal at $5 per too. 
Corn at 16 cent*#bushel equals coal at $8 per ton At 
22 cents & burin 1 It equuls coal at $U per ton and at 30 
cents a bushel It equals coni at $15 per ton.** 

To be successful l> burned, of course, com mutt be 
dry—the drier the com, tlie greater the heating value* 
flume farmers have burned shelled com, bpt dried com 
handles nun easily nnd makes a hotter fire burned 
on the eaiv?? 

Burning com is not new It was done In the early 
history of the Wost when com was cheap and coal 


Burning Up the Com 

Measure of the American Farmer, and What It Means 


By H. C Hardy 

dear und l& Argentina com is burned not otilv <m 
farms Imt la power plants. In any situation where 
the price of coal Is hugely increased b\ the haul from 
railroad to market, com, at low uiurket prices, 1*eume* 
a fuel competitor The farmer who Inims his corn 
avoid* the haul of corn to market and the reltanl of 
cool to home 

But bn the tdher side of the problem stands the great 
American hog, who grunts disapproval of the use of 
com as fuel With corn selling around 25 or 30 cents 
a bushel It is better eennont) for the farmer to feed 
qh mm h of his crop n« possible to hogs, despite low 
price* of iMirk Results of numerous oxi>erlmonte In 
feeding hogs on corn rations alone show that on an 
average alwmt lo bushels of wm can l*» expected to 
product* luft is Hind 3 of jsirk In experiment* where 
other fcoils, notahh graxlng crop*. have been used to 
Mupplement com roKults have been better 

With com selling at 3T> cents per htiriud, pork can be 
produced, <m tiffs feed alone, at an average coat of 
$3.63 per hundred At 40 cents per bushel, it should 
cost $415 to prnduiv a hundred pound* of pork If 
live hogs sell at 7 to 3 cents per pound, the farmer who 
feeds 35-cent com nnd produces a hundred pounds of 
pork for $3L68 still hus a pretty safe margin of prortt 
Another flictor In this connection worthy of the fanner’s 
const deration la that In feeding com to Imgs, approxi¬ 
mately 80 per cent of Its fertilising value is retained 
on the farm instead of being sold. 

The Department of Agriculture shows the Importance 
of corq. In the agriculture of the tfntfed States by fl^ 
urea for the decade 1008 to lDlT. In thnt period the 
acreage devoted to com in thin country wos 4 9 per 
emt greater than the combination acreage of tlie crops 
of wheat, oat*, barley, r>e* rice, Imckwlieat and flax. 
The value of the corn crop for the same period was 
24.3 per cent more than the combined value* of these 
crops. During the same decade the number of acres jht 
com whs 18.7 per cent In excees of that for the pre* 
\ lous decode, A growing Increase In the price per 
bushel for com Is Indicated by the fact that the value 
of the crop was about 100 per cent greater In the past 
decade than In the previous one. 

Roughly, we plant a hundred million acres la com 
and reap three button bushels. Should the flcnurrmo 
AmiaucAtT make out of them flguyea one of Its Ulumto- 
ating comparisons m which statistic* are made fee 
appear aa pictures, It would here Its artist dratr n 
gloht, and a wagon train crawHng around It In tana 
and a half apt ruts, each wagon containing 50 bushels 
and each wagon occupying 20 feet of ipaca 


It 1* ohxImiB thnt no such food crop could he largely 
diverted to fuel putpoMw from the world’s larder with¬ 
out so revolutionary an upheaval of the worlds bill id 
fare a* would nmke the highest of high war-food prices 
seem pre-warlsb by comparison Tb#'faot that com 
Im still low priced, and i»ork also, Is sufllelmt evidence 
that no ver> grent amount of com 1* being fwl to 
stoves and hollers Tlie best evidence of exaggeration 
Is ihe fact tlmt Undo Sam’s big farm agency, the De- 
Iiartua«nt of Agriculture, Ims no statistics on the amount 
of corn burned as fuel, nnd does not believe that the 
practice has tiem largely followed. In spite of the 
excellent advice as to Its economy given b> the Secre¬ 


tary 

Urn, of course, Is primarily f»*>d It may be of 
Interest to recall thnt In this country U tins also been 
used ah money, Indian ornament, source of augar, tax 
medium, ammunition among the early settlers when 
leud was lacking—and now its fuel If the sentimental 
1st will undertake to lay down, at tlie fanner’s door, 
some other fuel at a iwlcc that competes with the 
value to the fanner of his com, >oii may be sure that 
what burning ot eohk there hns Iwen will cease. If 
com burning Is something to be Remedied, the remedy 
ties not in shedding tears about the starving Rumdans, 
but In ratslng the price of com or lowering that of 
eoul or wood of oil or something else that will make a 
Are When other combustibles coat more at the farm 
than the farmer can get for hie com, It stand* to reason 
that he will burn the com—and be U right In but* 
Ing Jt. 

Even whan we thlfek In terms of the community at 
large rather than In teytn* of the Individual, It ought 
to be pretty obvious that vfrhat make* fajri high to the 
fanner is the UooeeMfy of getting It to him; and that 
What makes com low at the farm 1* the tact that It 
etui has It* transportation to buy and pay tar Trim* 
pollution Is today on* of the most htflhTricod of all 
the cotamodJtM which fo to make poarihto the rivlUtad 
Uta, and one which we must, lfl the Interest of all, 
ecflftpmlafc at every turn. Wlwn thy balance of prtae* 
f* such as to lead the tamer to bnm his com, sta may 
tie very sure that one of the chief taaeqh* tar rids 
coMHon Is that cannot, a* * oomdnity. aflhrd 
to 4pve otar w taMnpovtatton tadHItM to tbe Into* 
ch a k fli of opm ,aih| coal ietwetat taytaer amt city. 
Them *«r he mtae ( ocd«tait tar eneltenm^m tate 
oobtattan. bet tot exbktcnmt sh<inw hot U tota cwl 
at the tamer, wt^ by btutdtgAU bopv 1* dotag ht* 
share to toeet tbe cwtottooa and la make toe vtalbto 
mipply of transportattan go oretaiA 
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IfDbilM CMftvtti 

T HiT room persons to w Mpect 
betiv* like Bring magnets, tad that 
this tfsharior not only is ctesety coomcted 
with physiological and peydflc phe no mena, 
bat opens up QntbooghHrf vista* on the 
farther investigation of body end wool, is 
the eGocluston retched by Frit* Qnmo- 
wtld. This Investigator bt» carried out * 
rsmarkaMe eerie* of experiment* an t Mr 
P L—gentleman personally known to 
the author, who, like Un, Hut (examined, 
a* far beck a* In 186T, by Feehner) In able 
with hla head* to deflect the magnetic 
needle, hi* two bend* generally showing 
opposite polarity. 

That thla action cm the magnetic needle 
actually la to be aacrlbed to majmetical 
rathe# than electrical or any other effect*, 
was shown conclusively, for on pushing 
Ms hand through a coll of copper wire, 
the person experimented on would Induce a striking 
there an electric current, indicated by the The saw 
deflection of an ammeter connected with 
the coil, just In the same way as by pushing through 
the coil a magnet bar 

It was, of course, Interesting to ascertain wlmtlter 
the will of the person would exert any Influence on 
these phenomena This whs soon found actually to 
be the case. Mr P I, with his hand kept perfectly 
motionless, was able to alter I he magnetic force and, 
accordingly, the current Intensity, by us much us 10 
per cent 

By examining the whole body of the person as to 
the presence of magnetism, (Jrunewald bus been able 
ho far to ascertain that the hands, anna and tompo- 
rnrily, his head will exhibit magnetic properties, lty 
means of Iron filings spread mit on o glass plate he 
has In the usual munner produced pictures of the lines 
of magnetic force. In several Last's the existence of 
two poles, marked as bright tqiots cm the remaining 
filing* and from which the lines of three would spring 
forth, could he stated cm these mngneitc pictures ubo\e 
the person’s blind. With un experiment made on the 
person In a hypnotised condition Mr Orunewald could 
even count no less than 1-1 different magnetic centers. 

Especially interesting are the relations between mag¬ 
netism and pftfilobucicil phenomena, as discovered h> 
the experimenter The deflection of a magnetic needle 
arranged above the hand would undergo an alternation 
corresponding to the rhythm of breathing, lncreaslDR 
during inspiration and decreasing during expiration 
hot less striking was the fact that the magnetism, 
which in the morning, immediately after getting up, 
showed n negligible value, would In the course of the 
day undergo an Increase after each meal 
Though the existence of a vltul energy as asserted 
by “magnetopAthlst*” is as yet denied by imwl medlcul 
men, Orunewald would seem to leave been the flint to 
derucastrate In a palimble, objective way, hy the use 
of his ballistic method, lira existence of h vital energy 
transferable from one person to the other In the 
cam of HR “magnetic” treatments carried out by Mr 
P h since 1917, be was able to ascertain 
a decrease of magnetic intensity unend¬ 
ing, It would seem, the giving off of vital 
energy. In fact after such a treatment, 

1 sating, as a rule, for a quarter off an 
hour, this intensity would drop to one- 
third of its Initial figure, and In coses 
where Mr Orunewald himself underwent 
the treatment, the most marked decrease 
would, strange to say, be noted whenever 
previous to the treatment, he had felt es¬ 
pecially weak, that la, hud been especially 
In need of-a supply of vital energy 
In order now to make sure whether the 
weakening of the action exerted by the 
magnetic needle is not simply due to the 
physical work yielded, Orunewald fanned 
Mr. P, I to perform a check test, vis., 
some sort of “blind” treetrotot, in connec¬ 
tion with which similar strokes were made 
through the air The remit of thla blind 
test was remarkable, the magnetic In- 
fettrfty (aid mrtordtoglr thesusceptibility 
te ”magngt^therapehtic*l” treatment* so 
far from deorfcMtng, bavtyg undergone a 
.striking taereaee. In tact Mr IP. I.* as 
It were, had absorbed som et hi n g like vital 
energy, an hypothesis Confirmed by the 
mt that, tttfJtoit knotring twyttifc# of 
ft* futnW of fkme * n a f» sr*n*s fr , that is, 
mthottf Wig under any s ug ges ti ve fete* 
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A striking Une-of-forc* diagram of the magnetism observed In Mr. P. I ’a hand 
The asm diagram is shows, alone and superposed upon the subject’* hand 

g through cnee lie would slate that, on striking through the ulr «\ery har 

ho had experienced un increasing resistance, tilth a Uflc uppw 

i wlmtlter /itriinge c*tnsch>UHm*KH of absorlitng Something TIiIh mil for 

fluence on result of objecthc tests Imolunturlly remlndH one of tttulluhlo 



When the subject pushes Ms aim through a cell of 
wire, the magnetic force therein Is Mftdent to Induce 


therein Is suMeient to Induce 


an appreciable current in the coll 

the assertion niude hv Hindoos, that limy for thousands 
of year* have been In itossewdon of the art of absorbing 
“Prnnn,” \ltul energy, from the atmosphere, by 
means of a special tw Imlqne of breathing or gymnastics. 
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A Mechanical San and 

Mom 

M OST of us can, without actual refer¬ 
ence to models or diagrams, get a 
very decent mental picture of any series 
of motions, so king as these motions con 
One themselves to a single plane When 
the bodies In question abandon ^be plane 
and travel through the three dimensions 
of 8)Mice, however, the fact immediately 
emphasise* Itself (hut se are fun da men 
tall) u two-dluicnHliined nice 
one now of moving U>dles in iquiee is 
that furnished hj the earth and the two 
bodies that Illuminate it—the sun end 
the mm® To understand the phenomena 
of da) light and dnrkncm and moonlight 
at All pru|>erl\—to sa\ no tiling of the 
reasons, the variation In length of day¬ 
light, and the nthir subsidiary mutters 
dependent upon Hit rotation and rerotu- 
ih® of earth and iium®— dm ordinary 
l’abend <ltl*cn 1* utterl) hel|ile*x In the nhaeuco 
i’s hand of a working model of mhih sort 

Swh model* are not to lie bought In 
*\ery hardware store—or e\en of e\er\ dealer In Mien 
flfle apparatus Their accurate design und ownd ru< lion 
util for n degree of mre and skill not everywhere 
a\allah)c for to Is* of real \alue they must he work 
ing models and In no reuse ‘stills” Tho> must show 
the murw of the earth about the sun and of the moon 
about the curth. they must show clearly the mimwlu 
plutres of this complicated s\stein 
The hi test addition to the small family of models 
that do ull this Is Ulustratefl herewith If Is designed 
and hull! by Mr \Hlllum Wilson of lAindun As a fair 
example of the dMbultU* Inherent In such n piece of 
hum hanlsm we uih\ mnlnd our nnders thnt if It wer»» 
Hut for the lULllnuthm bt tween the plane of the moon h 
orbit und thut of the Mirths path alsmt the sun the 
mo*® would be uifpsed ivir\ Tull nmon und tlu mm 
i very new moon But In the presence of the moon s 
orbital Imlldath® if Its orbit were entirely fixed we 
Hlsmld huve no ecll|»ses at nil’ What happens Is that 
the uhniu'n orbit taken as u whoh rotutes about tin 
earth, mi that tl»e point where the lunar track pierce* 
the earths orbital plane U now here now there—and 
sometimes 1 h tween us and the sun at the monnflit when 
the moon Ik at this |sihiL in hir >mnuj 
Pew riptlon of tin working purls of the model In 
suiierljuouri t*> fur n«* II duplicutw the showing of ilie 
photitgmph, and we liethwo would lie out of pirns* If It 
went any further It may he well, lawcver, to stnte 
Hpcntttcully that tlu mi»dt I Is Arisen h\ hand. TIh* U«l 
bar which directs the ‘earth In Its fsairse nbout the 
“sun Is rotated mnnualU by means of the bundle on 
ifK end, wltUh also senis us u Imlance weight HDd all 
the other motUms of the iiMShl ure ilerived from this 
b) the Mweral tailleys, el* shown 
Tills model, unlike most of ft* predecessors. Is not a 
mere curiosity, Mr Wtlsi® is nctimlly manufacturing 
and selling them to m bools llhrarh*s lnurenniH eti 
It gl>e* a complete picture of the relnth® hetwe<® 
year m*®th and day, the alternation of day nnd night 
the succession of the reasons, the phnre* 
of Ha* nns®, the various forms of eclipse 
—lunar ami solar, complete, partial anil 
annular, and the Karos or cycle of 1H 
years U da\s In which the succession of 
eclipse* murs In the altbre\tnre*l 
yenrs* and ‘dais’ of the model this 
*y*le Is Just oni dn\ short—an error of 
*®e in 00ui» ^lmx the gl*»lH* representing 
the earth carries u i»r*ti»erh oriented map 
It Is even postUbh to follow the track of 
the eclipses, and note where they are 
ot)M n tihli 


Specifications for Window and 
Plate Glass 

T HE Bureau of standard* has recently 
rcst<*d u larg* amount of figured and 
u Ire (date glus*. the results of the work 
allowing great uniformity of the product 
Tn general the strength Increases as the 
w|imre of the thickness, us Is the care with 
many other material*. Kaflldcnt glass of 
each type Is being tended to give on 
accurate and unquestionable average of 
strength fur this clam of material Suffi¬ 
cient Infhrnmtlan has been gathered to 
warrant the caning of a conference of 
tltore Interested during the month of 
January 


the satire relsdre 
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Curbing the Colorado 

Flood Control* Irrigation. and Power Genendoa All In Onb Gigantic Construction 

By Robert G. Shorn* 


A LREADY, the vlectrM-ul cogtneer has shown how 
the mdohn of Uw high Sierras ran be transformed 
into enerulzlnp lurrent distributable tor hundreds of 
miles through u Htate which fs notably deficient In 
UejioHltH of power producing coal Similarly, this same 
lethnl< 1st Is busy planning ways by which the widely 
dUersltied flow of the second largest of our rivers, the 
Colorado, may be stabilised and utilised to operate a 
number of Immense hydroelectric stations. 

The Colorado River drains a watershed covering full) 
1*50,000 Miunre miles, and In the course of a twelve* 
month its run-oft amounts to 16,000,000 ucre-fcct of 
water The States affected by the movement of the 
Uolormlo are Nevada, Utah, Wyoming, Colorado, New 
Mexico, and-ftbllforala. Normally, the Colorado runs 
to extremes bk dry seasons It Is low and Its speed of 
trawl comparatively sluggish, but when Die melting 
snows and rains of the wet months pour their fullness 
Into the far-flung basin the river becomes a ragtag, tor* 
rent la) stream capable of doing an enorwougamount 
of damage. Uncontrolled, this great waterway la a 
continual menace to the lives and the property of 
dwellers In the Imperial Val¬ 
ley and In the adjacent 
lands. lying below the level 
»f the sea and situated both 
In I be United States and in 
Mexico. 

Properly regulated. It la 
estimated that the Colorado 
cun be harnessed so as to 
develop a total of 4,380,000 
horsepower and, at tl»e same 
time, be employed to make 
fruitful through Irrigation 
something Ilka 2,200,000 
acres of otherwise arid soil 
To this end the Federal 
Power Commission has grant¬ 
ed a preliminary permit to 
the Southern California Rdb 
mn Company to develop 
2,500,000 horsepower of this 
block of potential energy 
How, it will lie asked, are 
nature's tremendous forces 
to be curbed to achieve these 
ends and a river of such 
might bridled so os to do 
man's bidding year In and 
year outT The answer is 
by engineering boldness of a 
sort that staggers the Imag¬ 
ination at first blush. The 
scheme Involves nothing less 
than tl»e rearing of u tower¬ 
ing dam directly across the 
path of the waterway down 
In the depths of a canyon 
scoured out by erosive ac¬ 
tion during a period of thou 
Hands of years. 

In view of the numlwr of 
States conceited In any pos¬ 
sible development of tlie Col¬ 
orado, It is apparent that flood control shall he the first 
aim, (he next consideration (a the distribution of the 
waters for Irrigutten, and the third desideratum Is the 
generation of electric power The problem has been to 
dcvlsA means that would accomplish these results In 
the most effectual manner. In the shortest time, and 
with a minimum of outlay Two projects have been 
under advisement for some Urns—tlw Moulder Canyon 
scheme, of tlie U 8 Reclamation Service, and the Glen 
Canyon undertaking which to fathered by the Southern 
California Edison Company The dam contemplated by 
either of the Interests would, so It to said, solve the 
flood control and tho Irrigation phases of the problem, 
but onl> one of them would permit the fullest utilisa¬ 
tion of the power resources of the river 
As Dm profile diagram accompanying this article 
shows. Moulder Canyon to located close to the foot of 
the slope, and while a dam 000 feet high erected there 
would create a vast storage reservoir of sufficient am¬ 
plitude to regulate the stream's flow the year through 
atilt it is plain that power plants established below that 
dam would be the only stations that could profit by tbs 
head of water so formed. Indeed, the practicable bead 


would be limited to that repraranted by the height of 
the dam itself, 000 feet On the other hand, a dam 
flOO feet high at Olen Canyon, well up toward the top 
of the slope, would insure a head for power poipoeto 
of over five times that— 3100 feet That to to *ay< a 
series of power stations could be buttt b et ween the bate 
of tlie Glen Canyon dam and the towlgad, and each of 
them, successively, could use the descending waters to 
actuate groups of powerful turbo suer s tors. The plan 
of the Southern California Edison Company to, there¬ 
fore, especially Interesting because of lta magnitude 
and what It promises in the way of the fullest develop- 
Wgto of the river's resources. 

While the matter of power generation constitutes (be 
third and last reason to r bringing about the control of 
the Colorado River, this department of the problem to, 
nevertheless, one of the great economic Importance# 
IxAanuch aTIt has to do intimately with the continued 
prosperity and productive growth of a section of the 
nation which projw u Its reflexes throughout the length 
and breadth of the whole country. It to doubtfnl if 
the people at large are alive to what has been taking' 



Looking downstream oi__ __. 

the dam will stand and how it bulks against the 


m Gton Canyon 
Washington Met 


place in parts of the Far West during the tost few 
years. Industrially, the pr ogr ess uf our ctttoesry there 
bos been both heartening and amastog, and this march 
forward lias been due In the main to three agencies 
a favorable climate, a soil ready to bear abundantly 
when irrigated; and a strikingly wide and verted use 
of electricity The future of Anthem California, for 
example, la dependent upon hygyo^ectric development* 
on a gigantic scale if the reghfe It to become the man¬ 
ufacturing and agricultural center for which nature's 
bounty has peculiarly fitted It During the stogie jeer 
of 1090, the population of Loe Aftgefes alone was tug> 
minted by 100,000, and this sodden tocraase of IT per 
cent to In contrast to a oWittJatlv* expansion of but 
6H per cent annually during the preceding decade. In ■ 
short* by reason of the diversity factor-toe many ser¬ 
vices to which electric currant to pat* the annual dm 
maud g row t h to at the rat* of 66,000 ho r sepo wer In 
that goualctpatlty and the to hr i tpra conttgoou to It - 
This Mock of energy Is enough to tone oara of tbeneed* 
of 800 factories, the irrigating oi *00.000 acres oi tend* 
and to supply energy tor num ero us purposes to 88,300 
residences. To effect this power devetofttmt end to 


tasttfl the neonmary distributive nettop* fit wife* tor 
volves aft expenditure pf fUUMVQQO, and ths total out¬ 
lay, when house and factory wiring and the purchase 
of motors and el ec tri cal app H anpas art Iftofud sd,, to 
SpnrintKmgtriy 048000000. 

Zp these ctrcumstances, it to evidsnt that a stoadtty 
Incre asi ng amount of motive wergy to todtopassable to 
the wstKbeing of that part of the United States which 
to doing so much towards transforming the c o mm e rci al 
character of the Pacific coast Therefore, tog Oto 
Canyon project commands more earnest attwitkn ly 
an of ns owing to the advantages which win ultimately 
accrue to the country at Urge through the nnmtoWM 
tlon of this splendid engineering enterprtss. In the end, 
the er e cti on of the dam la Gteo Goujon win do nweh 
to prevent a repetition of a ahortaga of p ower In Oatt- 
ferula, such as was experie nc ed In 101m owing to the 
drought which then prevailed. 

Glen Canyon to situated partly in Arisons but mostly 
in southeastern Utah* and the gorge at toe point ohossn 
for the dam site to 1800 feet deep. The watts narrow 
there so that a barrier only a for hundred feet trqm 
side to aide win suttee to 
block the path of toe water¬ 
way. With a height of 808 
feet, as ptoimed by the en- 
gtneers, the dam will serve 
to create a reservoir north¬ 
ward for a distance greater 
than 800 miles, and thus as* 
compUsb the Impounding of 
more than 40000000 acre- 
fot of water—!,*, two and 
a half times the annual run¬ 
off of the river's w ater s h ed. 
As a matter of fact, the can*, 
yon U so constituted that It 
naturally would catch, when 
dammed, unite 88 per cent 
of toe nra-off, and by rat- 
eon of its Impounding ca¬ 
pacity there toft W be held In 
reserve erfuugh surplus wa¬ 
ter to neutralise a drought 
covering an Interval of a 
whole year, * 

For to* sake of toots in¬ 
terested in comparative fig¬ 
ures, let us see bow this 
proposed lake of man's mak¬ 
ing looms up alongside other 
notable works of tbs hy¬ 
draulic mdneer But first 
let us convert an acre-foot 
of water into the common 
term of fattens. An acre- 
foot to water owning an 
acre to toe depth of one foe; 
and thU to equivalent to 
82&820 pattens. The capa¬ 
cious Aahokan Reservoir of 
New York City's Oatskttl wa¬ 
ter supply system to capable 
of holding 1820QO0OO0OO 
or 40042Q acre fot 


“Just about one-hundredth part of the water that could 
be carried within the titanic basin of toe GUn Canyon 
Reservoir. The nexCneerest approach In capacity are 
the srtUtetotty created Morale forittfes oft toe Mb 
where barrages hold for deliberate dtetrlbutyo* « total 
of apfwoxtmfttety 3000000 acre-feet of water net one- 
tanto of the amoont that will be taken sen of wltftto 
the Gtea Oaftyoft rmsrvetrt 
We era assured th*t toe marine of the WMfifit dam 
at Lees Firry will moke it feasible to control absolutely 
tbs gusftttty of water d is c h a r ged southward feta toe 
rivet* towns, and that this volume at pa tone Witt 
me* that wWto can bp accommodated without fear of 
vi ol ence Within the Colorado's natural banka Tl«ft- 
fore, tfas-ftsod femes Witt bs substantlalir fftmfettod. 

These»dsttftMVn m e dia have bun Mb gknitfiMttii 
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j^ttBpertoteMowee. Bat 
tot «M * mow tnttmate 
Idea, of wJwt the *c)mw ofr 

**» » '»* «y «* «w*or 

ittttKIrlfttf'Mtafc* at power 

floSjr, U» flow ot tfc. 

Colpr.eo ras«M from a 
m i ni m al of MOO enMe tmt 
par amt to • nugdmnm at 
about 000000 eubte Wot par 
Weoad. asd wke* the letter 
etateprttell* the atreem’a 
flow la fttbetaattellr Meati- 
eaT with that ot the Nlafltn 
U»K the drop of the Niag¬ 
ara Shift- between Ita upper 
aectton and take Ontario la 
POO Beetle round Oguree. and of tbla head only 200 feet 
la attuned by the existing hydroelectric plants. On 
the other band, thaw la a fall of MOO teat on the Colo¬ 
rado Rlwr between the Glen Canyon dam site and 
BwMer Canyon, and, with the 600-foot head of the 
Impended water within Glen Canyon there would be 
available for power purposes a total drop ef 8100 feet 
—more than 16 times the head today engated In work¬ 
ing wonders among the lodnstriee oner- 
UMd by the Niagara Star. A* matter* 
stand, by International agreweat, hydfo- 
etoctric station* so the American aids of 
the Niagara are allowed to divert tor 
power only 20000 cubic feet per second. 

Tbs plan for tbs control of tbs Colorado 
Blur cbotempUtas regulating Its rarlablo 
dowto a uniform one of about 16,000 cubic 
feet per second. This volume of water, In 
eomUnatUtt with tbs beads that will bs 
availably ft different points, win make 
It pcactfeabie to generate a far greater 
measure of electrical energy than is feasi¬ 
ble at or contiguous to Niagara Falla 
Tbs motive force so developed can be dis¬ 
tributed north and south, east and wert, 
within a radios ot several hundred miles 
—a potential of 220,000 volts to bs cm* 
plowed to elfecffcd* The current so avail¬ 
able mey be used to etoetrlftr existing 
steam railways, which would call for 
about 86 per cent of the total, and the 
remainder would be placed at the disposal 
of the farmer, the miner, tbs manufac¬ 
turer, and the divers demands of towns 
and dries. It Is computed that the hydro- 
produced energy would result hi a reduc¬ 
tion hi fuel oil consumption of something 
like 061000000 barrels every twelve 
months, This is an Item of national mo¬ 
ment, now that liquid fust has become 
more aemttal to the driving of our battle 
craft and the ships of our merchant ma¬ 
rine. 

The areas that will be benefited by tbs 
Colorado Biter project and draw etectrl- 



would be approximately fl ,200000000— is., more than 
three rimes the money spent In the digging of the Pan¬ 
ama Canal Today, out of a total possible 4,000,000 
hydroelectric horsepower within her boon Aries, CA 
fomia has in service only 1,000,000 horsepower, and the 
remaining 8000000 horsepower must be made available 
promptly in order to take care of the normal annual 
demand growth In the course of the next fifteen years. 



Mm^^Myen^eu theCetorade sheet twelve mfles ibott the Glen Canyon 


i gerge will form part ef a derage 


288 miles long 


cfty fwth the stations there will embrace three-fourths 
of California, all of Arlaoua, Nevada, and Utah, more 
(hah half at Colorado and New Ifdxieo, and one-fifth 
of Idaho and Wyoming. It Is even possible that far- 
dtajg sections ef Mexico will obtain current from the 
e*me spare* It Is su gg estive that tbs territory to bs 
eventually served by the Colorado Elver stations, within 
a rattan of ODD mriee, has today a population of 6000,- 
008. A abettor mm* center¬ 
ing on Orietenatl, has a pop* 
otatton of 88000000 people. 

The dam in Glen Canyon 
win be sttusted TO miles 
abort Grand Canyon Nation 
a! Mu and, te pairing, it 

H a remarked that no 
has been given to 
th%t warvatkmfor 
purposes, although! t 
* rueogufeM that the Park 
- holda great 


If the railroad* within the State are electrified, the yet 
unexpkdted 8000000 horsepower would be absorbed in¬ 
side of s decade. The records show that the popularise 
of California has grown In the last ten years by about 
40 per cent, but tbe electrical output, on the other hand, 
has bem amplified more than 800 per cent This Is an 
index of the continually widening use of electricity and 
the unfailing call for more and more current. 
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The ririxons of the East¬ 
ern States are familiar with 
California's fruits, which do 
so moch to gratify the pal¬ 
ate, and they are similarly 
acquainted with certain 
classes of green vegetables 
which reach their tables long 
Iwfore the home-grown pro¬ 
duce Is available But Call 
foralu ploys still another 
prime part in the agricul¬ 
tural side of our economic 
life from her rich soil and 
flourishing fields the nation 
ut large obtains a Mg per¬ 
cent ngc of tbe needs needed 
by Him truck and home gar¬ 
dener Hut for Irrigation, 
these would not be at our 
dlspoHiti, and we should be 
Just so much the more de¬ 
pendent upon foreign sources of supply ^ 

Whatever sectional bias tbe more Intensely manu¬ 
facturing districts of the East and the Middle West 
may feel towards the Pacific coast. It Ik Inevitable that 
the whole nation recognise that (hose shores are lupped 
by an oqriMp within whose bordering lands dwell three- 
fourth* ef the population of the world. These iwoples 
offer markets for tremendous quantities of manufac¬ 
tured commodities, and our State* of the 
Far West are ao located that they are 
nearest to these prospective customers. 
Clearly, the hydroelectric developments of 
the Pacific Count States point the way 
to tiie creation of another dominating divi¬ 
sion of America's Industrial empire 

Comfortable Houses Made of Straw 

A CLEVER method of meeting the hous¬ 
ing shortage has recently been de¬ 
vised by a French Inventor named Feull- 
lette His building nmteilAl consist* of 
blocks of compressed straw which are 
molded Into shujie In a press similar to 
a fodder press. These blocks are used as 
fillers for a wooden framework they ore 
40 cui wide and of unj length desired to 
suit the distance between the timbers of 
the framework. The first row of blocks 
has sheeta of tor iiaper between it and 
tbe foundation to prevent dampness. The 
outride Is covered with a layer of water¬ 
tight reinforced cement of tbe same sort 
used In facing brick or stone walls, the 
Inner walls aro also covered with a light 
coating to which pH|»er or paint can be 
applied The windows are placed upon a 
special support of molded cement 
An important feature of the construc¬ 
tion, according to U Gtnie Civil , Is u 
system of tubes Inside the walls running 
around tbe perimeter of the foundation 
and amund the first layer of the straw 
building block Through these any suit¬ 
able gaseous disinfectant cun be paused 
so as lo keep the house free from vermin 
Since both the framework and tbe building blocks can 
be constructed In series and shipped to any point 
needed, theae bouses can be very rapidly erected not 
more than a month or two being required to finish a 
residence and have It ready for habitation Furtlter- 
roore, the inventor claims that 40 per rent of the coot 
can be saved hv construction of this character as com¬ 
pared with houses built In the ordinary manner 

One of the greatest virtues 
of these houses Is the equ¬ 
able tenqicrnture maintained 
in them because of the poor 
conducting jiowers of the 
compressed straw A num¬ 
ber of them have already 
been erected In the Alane 
and other part* of France 
They are regarded as being 
specially adapted to agrlcul 
tural regions where ordinary 
building materials are scarce 
The elasticity of their mate¬ 
rials, too, fits them to resist 
earthquake shocks. It la 
stated that the Insurance 
companies Insure them at 
ordinary rates In spite of 
the Inflammable nature of 
their materials. 
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The Earliest Inhabitant 

Some of the Simple* of the Animal Forma that Go Back Into Geological Tune 

By Wdham BuUmrfieJd 


N OTHING 1* more uncertain than the duration of 
tew logical time estimate* of the earth** age, or 
of the length of certain period* therein, arc tripled or 
divided by three overnight, a* new data or a new 
rm thod of attack upon the problem 1* developed. But 
whatever the number of million* of years which we 
attribute to tlm frame on width we live, for fully half 
thin time, If not much more, it has been Inhabited by 
the rhlxopod fumlly—the original memtier of which, 
Imlml was it* first distinctively unlnml Inhabitant 
And ho far ua we arc able to learn tld* IndWUhml 
differed In form and action very III tie frmn hi* de¬ 
scendant* *t1U existing, and known under \iirioii* more 
or less pronounceable name*. It Ih true 1 hut the foimder 
of the dyqqgty him left mi rw-oid or oilur oldenet* 
which wlli^HUiblc UH in form a definite notion of his 
personality, character, or ph>Hl<ul api^anmce, yet we 
may arrive at n firirU ucturtue underntondlng of tide 
Individual by a riudv of 
hla lineal dewvndantn 
It I* not at all (llfll 
cult to meet n meudier 
of one certain brant li 
we find hundreds of him 
Inhabiting every wiumv 
Inch of denning vege¬ 
table Infusion, not quite 
putrid, lying ii|>on o**xy 
mud that has for some 
time lain covered by 
fresh or suit water 
TUIm brunch h a a n 
rather pretty name, 
amebft, and la wild to 
he much more highly 
organised than the first 
Inhabitant There la lit 
He to show that ««* 
group of the rhlxoiHXl 
family fa more advanced 
thun another, howexer 
all are extremely simple 
In everything that makes 
up their hodlea. 

It would be difficult 
to say exactly what i* 
the form of nn amebaV 
l*ndy It frequently Ims 
the niHwnrnnce of ii 
small, rounded mans, 

Ilka a drop of water 
but wlmtexcr the form 
tmiy lie, tt ia alwnyn un 
stable, changing ever> 
minute It Ih among 
Ih* simplest organisms 
In nil creation—a mere 
particle of living matter 
Ita body la like a drop 
of thin, almost trans¬ 
parent, mucilage, with 
out bead, trunk, lliubo, 

•wveJope, mouth, siimuuh, or any appreciable orgnnlaa 
lion whatever Tho amount of nmttcr which forma It 
U so smalt (n mere twentieth of mi Imli In length) 

I hut often Its transparency la such hr to enable the eye 
to see It only by means of a cureful arrangement of 
like light 

\et this swnl-trsmqmrent dnq> of umcllnge-llke sub 
HtMRe—which we allow In Hie drawing id ft and 3a -I* 
mdowed with life and a pomr of mollon It projects 
from lls !*>dy root like pns*essea—which we show in 
Hie second drawing—at times simple sometime* 
branched Ibeae are the feet, upon which the animal 
moves, or the httnd% with wbUh at times It obtains Ita 
ftstd llielr apiteumnce la different In tlte several 
genera Any projection, having appeared and remained 
for n short time, will he seen, to reenter the common 
tnnw, with whhJt It becomes completely rrtneorpornted. 
When extended, If Hley come In contact they coalesce, 
running together like streams of water and often fum¬ 
ing thin, lace-llke strut lures. 

The ls>dy omhh Is stliky, like the mucilage to which 
we have already craiqiarud It and filled with minute 
grunulea which are ncen to Iw In conatmit motion, form¬ 
ing currents ^Imitating within the body and Ita projec¬ 
tions Smaller animals and vegetable organism*, com¬ 
ing In contact with any part of nnietm, are attached to 


It and held by this vlsrid substance. Hie food particle 
tiiua sinks Into the mass. If thla be sufltelenUy Urge, 
and la literally engulfed hy It, If, however. It be caught 
by too small a projection to effect this result, the animal 
flow* more of Ita aubetance Into the region In question 
and finally succeeds in absorbing tbs other particle. 
After digestion la completed smebn disposes of tbs 
effete matter by simply flowing away from It 
Reproduction of species Is a process quite sa simple 
as that of maintaining life Alt that Is necessary Is 
for the Individual to separate into two or even more 
portions, each representing a somewhat smaller but 
none the less complete animat 
By investigating In this way the living forma of 
rhixopoda we can arrive at u pretty fair understanding 
of the eurtVs first Inhabitant We nm> be sure that 
he could not have existed fo a leas primitive form, for 
the groups How living may ha said to ncttip} the lowest 


Soma typical specimens of the rhlsopods and fora b toilers 

possible idsco in the scale of creation, and he could 
hardly have been more highly organised, for hla con 
temporary offspring have left us exuniples of their 
architectural production* which nhow thla to have been 
out of the question. 

To apeak of architectural productions In connection 
with animals so simple In organisation a* we hove 
found the rhlxopod* lo be seems startling to say the 
least, but It la a fact nevertheless that the original 
users of architectural structure art to be found among 
(his family Further than this, they were the first 
makers of artificial stone, which they used In construct 
tng the prototypes of our modern apartment buildings. 
They were Hie original dlff-dwenerai and If we glance 
at their flats (Fig 1) w» shall be surprised to see that 
tlwy were by no means uncomfortably situated Karh 
Htlle dome-topped chamber, placed In rows, and con¬ 
nected by oval passageways, la quite as cosy as any 
thing thut n hmpnn fiat-dweller could possibly hare 
Many of theso **1tatH M were fy Tories high, each story 
connected to Its neighbors hy pasaagee, 

Klqt-btilWing was rather extensively practiced in (be 
eturly days, and we find that the rblanpod* most have 
cismfructod them in such numbers a* to hare coto reff 
practically the whole surface of the earth That wan 
many million years ago, and a lot of changes bare 


rot lad over the earth since then, so we arp now able 
to find only a matter of several hundred thousand 
square miles of their fiat dries twdestroyed—the Lan- 
raorisn forms tiau np In Canada, tbs oldest fossil 
formattaos known. We find that each individual ani¬ 
mal builder was only the else of a pin-point* and that 
hla apartment fitted hla body In dan Sadi apartment 
waa built upon the same plan, but they did not bare 
the same number of rooms, showing (hat small and 
large accommodations were In demand then. Just as 
they ore now in man-made flats. 

The flat-building cousins of the first Inhabitant must 
have undergone a kind of Industrial deretopmnai in 
which this branch of the family, without change In 
their bodies, acquired the art of secreting liquid lime 
from tbs water In which they lived. From this 
accretion they timstructed their artificial stout flats. 
This art became an Industrlul family poreessloik, to 

which each member de¬ 
voted a pari of hla time 
-each making his apart¬ 
ment in common voca 
Him, Just as the old 
guilds mads cloth, 
leather, shoes or socks. 
This trait of animal be¬ 
havior Is called Instinct 
We see It displayed 
iiguht In the building of 
different and distinctive 
1 'ocoofis hy tlrn members 
of various tribe* of 
moth* am! butterflies. 
In the tubes of caddis 
worms, and In the nests 
of birds. 

The rhtsnpnds wore, 
we see the originators 
of industrial bred her- 
hoods. If we look at 
any of the products of 
*ome ^living groups 
(Ftgs 278, 8, 0, 10) we 
shall find that tliese 
families were the first 
great users of the art of 
mttsuao, and the in 
vontors of mortar and 
stone cements. Some 
examples of rubble o*m 
Htruction (Figs. 2, 0) 
are remarkably like such 
work as seen In fittsm 
fences, porch-posts nod 
other up-to-the minute 
iwodurta of the human 
animal When It come* 
to the manufacture of 
fine colored terra cotta 
(Fig. 10) with on un 
crackable glaae, we will 
find that the workers of 
tliese various groups bare lbr hundreds of thousands of 
years been each surpassing ea< h other In the mechanical 
precision and beauty of tliclr work Other groups (Figs. 
4, ft, 7, 11), not satisfied to take clay* sponge spicules, 
pebbles and the finished products of their cousins as 
building materials, construct glass and porcelain com 
pound*, which they fashion into solid, highly-finished 
domicile*. (See "Nature's Geometric Workmen,” by 
the present author, Socnxmc Amksk an, IHvember 
srrtb, 1P19 1 

What <re the tool*—the hands, the eyes, the brain— 
(hat enable a dlfflagla (Fig, 0) first to gather the trans¬ 
parent quarts pebbles with which to construct Its home; 
wind, to arrange the pebbles In their orderly fashion, 
third, to hold them In pises while the content that binds 
them Is hardening? It has been seriously surfeited 
that man is rtgwrtor to other animals only because of 
the ahapo of Ms bagds. Here we hare an extensive 
family wTatVeirf thousand varieties, each aperies hav- 
tng A tribal 1**M >o build a Mtoltoohaped home, 
without tow Sid Of hands, or* apparently, of any organa 
whatever, arisen uses the same material, toe 

same oraamretaflonV* color, the same pish and 41 mm- 
riosn CtoaWrihbrfbaiimreranfusla^ 
tradfctoov ef the onmmon conception that tt U brain 
In an animal that enables tt to fo trfrf HOagal 



1 Gowkmi Cantonw 1 X. Htophax DWwiformla 8 Aitwfa* Froteoa ~*bov«, rwUnKi below, active etRfc, 4 AnomtUn* O rtnda a nsls . 
l» Uvlfsrin* Py«m»*. I TeebnHelk lido, with Metkw of * tlmrle tsvfty 7 Crtatriltrl* Eefchutts. 8 Blgmerins Xohus U, sad s 
taction with cavities, ft DiffluxU Pyriform It, 10. Trohcmmln* Coronet* 11 CritteQeri* Trienrtndk 
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AW W 4A*t u almost 
to JM^r ths sUttBOMt that 
h *(H*f oatop «* tbs wator ■ 

Br ffcta impact tt is, of 
co n As, Bttto different from 
most other spaed boats; tot 
tbs matasr of its pruputi&» 

IS mors that of tbo trot 
hydroplane It Is, to fact 
provtiM with two atrplant 

engtoes which drive air pro- A new French "wote* 
petit* rather than water 

propellers, Just as In a regular piano The lilt le speeder 
wftt make 49 knots when loaded to It* designed capacity 
of five tons, when light It has been coaxed up to 00 
knots. At such speeds we max probably assume that It 
reaUy does rise ont of the slight submergence which It 
normally posses, and rides the surface nuuh after the 
fashion of a true plunc 

The AO-Steel Grade Croaalng 

T O replace wood or concrete roud-crosslngs over rail¬ 
way tracks n crossing formed of steel 
plates has been perfected by on Iowu 
manufacturer Tlie crossing is made of 
wrought steel plates supported on the tic 
by angle plates of sheet steel They At 
between the rails snugly, flush with the 
top and have h flanged groove for the 
flange of the cur wheel*, the edge of the 
plates fitting tight under the boll of the 
rails. Lag screws driven Into the ties 
hold the crossing securely down, enabling 
It to bs removed or set back In about 10 
minutes. 

It I* claimed thut tills type of crossing 
Is self-cleaning and that mud, gravel 
snow, sleet or Ice wilt not accumulate on 
the ties. The ties are kept continually 
dry because of a current of air circular 
ing nil the Ope between the crossing 
plates and tlenrad the further protection 
of the crossing plates. ThU thorough 
ventilation fives a freedom from freeing The ate 
i nd thawing, which ruin many crossings 

An Electrical Theory of Memory 

I N the Journal of Comparative Ptty^hology for June 
1tel t Dr a W onto presents what mu> be called 
OH electrical theory of memory If we assume that the 
organism Is an electrochemical niechanlsm by mean* of 
which potential energy la transformed Into kinetic en 
ergy to the form of heat, muscular action, and electri¬ 
city, through the coordination of certain organs, then 
Dr Oils asks, how do stimuli which vary so greatly 
to thrir nature and to their Intensity reach the brain 
through the vast numbers of delicate receptors of \urj 
tog klnda, find their way 
through tbs Intricate paths 
of tbs brain mechanism, and 
produce eadt Its specific re¬ 
sponse! That Is, how Is It 
that light waves always ac¬ 
tivate the rods and cones of 
the retina; the courser waves 
of sound, the organs of Cortl, 
the toflUltoU attenuated par¬ 
ticles to tha air, the recep¬ 
tors in the noas! How la It 
that the activation of these 
receptor mechanisms, so del 
Irately attuned to such Infin¬ 
itely small waves of motion 
and of chemical action, can 
cans* responses as powerful 
ns thoes produced by the 
gross injury of tissue! 

In answer to hto question. 

Dr OHte finds thst the brain 
meek anting if operated by 
electricity, Aa Kathewk an* 
jrtits, he supposes that kfl 
sells am ato et rto batteries. 

S the large erile to tbs 1 

o*ftbe*fe connected Ttta model, centrist 
* rods and «onee, may derignlnfi, to America. 
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A new French "water glider,** which eon bines aerial and marine practice la a somewhat unusual way 

no The lilt le speeder l*» regurded us batteries, attuned to bo discharged by huve scum mrelerat 

d It* designed capacity five electric energy created by the net Urn. of (lie ray of strength of the force 

been coaxed up to 60 light on the rods unri rtme*. Nernst first proitnsed uud thut tin ejr should lu 

■obably assume that It many physical ihcmlsts have accepted the theory that mint the In tin 11 esi in* 

submergence which It stimulation U not due to a eon tin turn* flow of elect rl Ktlinulun It Is of in 

jrface nuuh after the city, but that lnterixmlng membranes must first bejiolnr- that Mssl found that 

Ued by the accumulations of Ion*, stimulation taking lietaine exhausted wh 

place when a sulUdent mrumulatlon ha* occurred If sunlight Precisely *1 

1 CriMMItff thl* theory be true then a quantitative element Is hratn-cellH generally a 

wd-crosslngs over mil- admitted so that one uiny suppose that ihe semlper math lnjtirv Tlio hi 






i- piste railrssd-highway crossing which is designed to 
the asnal maintenance difficulties 

tuenhle meiubraneH, In tlio rune of the feelde eletirh 
current set up hy n liglit >\uvc, offer a corresjMmdlnglv 
feelde resistance to be overcome before Hthmilailoa Is 
mhtevrd Once the first cetl In the path ut the clectrf* 
nirrcnt Is stimulated, and Its electric charge Is added 
then tlw* ilmrgcs of Hie other 4-ellw l>lng nhmg tlm hn«‘ 
of flit* retina will be “fired” vlth great ruptdlO oug- 
mimtlng the < umiit 

In this connection, It is tit least Interesting t<» note, 
]>r CMle sa>s, that the cells which ure connected with 
tlu rttdH and c*au*s are tmth large »ud miinenais, 
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whereas the nerve endtogs 
which act as receptor* hr 
Physical Injury, *odi as the 
sensory nerve endings In the 
skin, have atnawt no accu¬ 
mulators to the form of 
nerve cells to retotorce and 
augment their stimulus. The 
inference is that the infin¬ 
itesimal receptor of the eye 
wltfLh receives a hepm of 
n<pt of Infinitesimal power 
has made up for tlie want 
of initial physical fibre by 
adding a group of accelerat¬ 
ing batteries. Were there e 
set of act umulutor* to the 
skin as powerful as those to 
flu o>e (>ndle*s evplostoas 
of inergy would result It Ik 
MW fwhit nnasusl way hiijnirtant that (he nerve 

r<H*4*T»iorH in the skin ulmnld 
liu\e scunt mrelerutlng Imttertcx to uilnlnilse the 
stn*ngtti of the force In tlictr spilth xihnull us It Ik 
thut tlu e>e should hn\e |Kiwerfnl acccIcratorH b» ang- 
mint the infinitesimal )»h>xl<iil force of ft* sped tic 
KtliniilUK It Is of interest In tlda iHinnettlon to note 
that MkhI found that the cells nt the bane of the retina 
lietame exhausted when the eve was long exposed to 
sunlight Precisely slmllur changes are found In the 
hrain-cellH generally as the result nt a crushing truu- 
muth lnjtirx Tlio blindness pnNluctsl l»> sunlight tn 
<-mn}mrnlde to the hms ttf the jMiwer to 
produce lssl\ heal mum nlnr work or tucm 
tal mtion wliUh resulm from ls»d\ wide 
tniuiuu H*hIj wide prosrrtithm I* tmu- 
matU slmt k, sun blindness Is sunlight 
shock 

As the {siKsage of electricity through 
the <)e umses the sensation of Uglit, 
the imssugo of ettstrhltv through the ear 
uluses tla Nensutlon of sound 

l>r (*rlle tlunt develop the tlieorj that 
the white umtter fundlmm as a phono¬ 
graph matrix ii]s>n whhh eiuh Im-omlng 
stimulus has nm«k‘ Its electrhail record. 
When the brain«lln ure again roused to 
mtion h\ a reiietltlon of an> one of the 
stimuli whhh bus trnml Its original rec¬ 
ord the outgoing elei trie imjmlws re- 
Ieased h\ the Nllumlus traverse the fncll 
ltute«l jHiih and repnnluce the oiiglmit ac^ 
that Tust ns a plmnogniph mf>rtl wlU 
eliminate * wck w,, » p words or tune In after 

jours wi Dr Crile conceives varieties of 
umgiietU tdienomenu to he written nn tlie 
wbile matt* r tlie recording tissue whit h Is tlie 
matrix ujsm whhh the mtion imtlorns nre written 

Long-Range Engineering with the Aid 
of a Model 

I V plumtlng Urn mixing and <haling plant for the con¬ 
struction of the Harragt do Unrlierine a hvdroetec 
tri* development In ^wltm-land. It was found that 
inanj of the engineering dlfllrultles would be solved 
through building an exml mmkl of the site and then 
creating the plant to state A contour map had fbrtu- 
natch tK*en furnished tlie 
Ann rtcan firm and with this 
as a guide the contour of the 
I*tsumd was reproduced to 
dny Then the towers guy 
lines, cables and chutes vv« re 
all lull)? to stak and placed 
In the cvii'-t jNisItlons that 
thej were destined to oc 
t upv 

AMien thW model was fin¬ 
ished It helped .wonderfully 
In solving tlu problems that 
hud puz7led the draftsnam 
Tin ckarunce required hy a 
cnblewaj the IfKatlun of tiw» 
gin lines thu use of single 
or double guv lines, tlio brac¬ 
ing of the towers—these and 
umnv other points were 
made clear through the use 
of the accurate model 
There wns also the satisfac¬ 
tion of knowing that when 
the plant was finally In¬ 
stalled the layont would bn 
correct and the plant would 
•rats the problems of function properlj —By Oeo 
iwer project F Paul 


terms the problems of 
power project 
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Why the Mail Plane? 

The Things That Blake This Daily Flying on Schedule Worth All It Costa, and More 

By C. H. Claudy 


W ITH n million and a quarter annual appropria¬ 
tion for the air mall service, It la not possible at 
present prices tor labor, material and supplies, to do 
more than maintain the transcontinental mall service 
authorised by law If we are to have more air mall 
service, we taunt spend more money Whether that 
“more money” In Justified or not In not a matter of 
opinion, but a matter of foots. 

Here are some of the facts 


lection of data regarding flying In nil weathers, In aU 
directions, In all winds and temperatures In all our 
latitudes. 

Mail flyer* flv neoordinp to schedule. Thera la the 
crux of the matter as far as airplane Information- 
gathering la obtained. With the exception* of obviously 
dangerous or “impoasihte” atmospheric conditions, the 
mail flyers leave their terminal* at fixed hours, on time, 
to arrive at their destination at or about fixed hours. 


80, 80 to 88, 85 to 90 and DO to 0ft per cent perfect 
During this period there were SIS forced landings, 
446 doe to motor trouble and 806 doe to weather. Both 
causes are ss yet to some extent unavoidable, tmt both 
results are being made smaller liberty engine, need 
almost exclusively, give less and leas trouble as the 
period between overhauls Is adjusted to the Individual 
flight conditions, and weather-forced landings grew 
lea* as men team the better to Judge conditions. It In 


Aviation now, like railroads half a century ago, I* 
finishing Its first experimental period, and entering 
upon its era of extended commercial use. The railroad 
system of the United Htatee leads all the world In track¬ 
age, In speed, In comfort, and, In Its larger unit* and 
aa a whole, In efficiency In ton miles per unit of coat 
That these things are so is a direct result of that gov¬ 
ernment subsidy and encouragement given 
the railroads In their early days, through 
land grants and other privilege* 

Aviation Is too expensive to be devel¬ 
oped by private capital, unless that devel¬ 
opment Is extended over a very long pe¬ 
riod of yearn. Without government help, 
aviation will develop, but It will be done 
by a private company here, u courageous 
group there, a daring flyer “on his own " 
the advertising genius of aotue spectacular 
newspaper-contest manager Bin h agencies 
most necessarily take tins* During that 
time other countries are developing avia¬ 
tion rapidly through government aid 
It Is unquestionable that mall transpor¬ 
tation Wo plane Is expensive compared 
to the same transportation Wo rail No 
postal authority has ever yet been able to 
decide what proportion of two cents an 
ounce )*r letter went to pay for carriage, and what per- 


One or two flights under such circumstance* may toU 
little, when the miles so flown come to be measured In 
million a, averages of conditions and extremes of possible 
conditions are obtained which become the basis and 
which are the only possible basis for an exact knowl¬ 
edge of the atmosphere aa it affect* flight, and coc- 
tlnuoua flight under all conditions a* it affects engines 


and planes and all the deUcato parts thereof 


of Interest to note that the averages work out to pros* 
that a flyer can count on 2717 miles of mall flying to 
every cnglne-trouble-forced landing, and 8811 milea of 
mall flying for every weather-forced landing. 

The cost of mall flying la* overhead (which Includes 
departmental salaries, freight and travel, printing and 
Incidentals, radio, telegraph and telephone, 6 per cent 
Interest on investment and 18 8/8 per cent 
depreciation on equipment other than 
planet), 12J50 cents per mile: Held opera¬ 
tions, Including gua, grease and oil, office 
force, motor cycles and tracks, rent, hast 
light, telephone and water, pilots, me¬ 
chanics and helpers, repairs and sect*- 
soviet and miscellaneous, 8882 cents per 
mile; losses (crashes and liras), 844 cents 
per mile of flight These am 81-month 
averages. Many recent months reduce 
this, for instance, September of this year 
show* an average of bat 70 rant* for total 
cost, including testing and exper im e nta l 
work. 

At the present time bat one line of mall 
service la In operation* New York to 8an 
Francisco. It go* vUOtovetaaA Chicago, 
Omaha, Cheyenne, Salt Lake City and 
Bene. It requires two and a fraction 
day* in summer and three and a fraction days la winter 


T T THEN the sir mail routes were first established, there wa « a great 
yy deal of hurrah made over them , Little by httle the} have faded 
w w out of the pubhc mmd—and same of than out of existence alto¬ 
gether* Ne+ertheku, m « pOe of the utter absence of furore about it, tbe 
mad pilots are flymg everu day over the route from New York to San 
Francisco, fytng on schedule and m every weather sore actual storm— 
fymg m weather m which it would two yean ago have been considered 
suicidal to attempt a flight In tbit story Mr Cloudy tells us what ft u 
afl about am/, as hi sub-title indicates, why the experience bemg gamed 
by these hardy pilots is worth far more Aon tt could possibly cost To 
hw question whether off mail should be extended there can he, me tfurtfc, 
bui one answer —The Editor. 


ventage paid tor overhead, It Is unlikely that such a There la no guesswork In the operation of mall ser- lo make the trip, taking footer rawing ant tfea* going 

derision will ever he final, since carriage charges differ vice vta plane. Exact statistics are kept of every per- west The time weed la the mall transpo rtation Is 

so for almost every letter But whatever the propor- fonnance, and thus of avenge performances. Let us perhaps best illustrated by a single leg Of fee Jonmay. 

tion It Ik vastly less In rail than in plane Bo much look at a few of these For the 81 months from May, Iff a record flight made by mall plant* be t wsn x Balt 

is freely admitted at the atari. 1818, to November, 1920, mall planes flew 1£11,706 Lake (Xty and Ban Francisco no Friday, October 14th, 

But the end and aim of the mall service via plane Is miles. They curried 1,244,104 pound* of mall (40,787,- the time ra n s o m e d from take-off at Bolt Lake City 

not only carriage of letters. Let that fact be firmly put 700 piece*) at a cost of $1£4B40MO, which Include* 6 (M2) to arrival at Ban Francttee (lUtt) WM elk 

In mind and kept In view the speedy carriage of first per cent cm the Investment abd all cost of rebuilding hour* undone sriabto, ftarvtae stops W*r* made Of II 

clasM mall la the postal reason of using a plane for mall crashed plane* and repairs, hut not depredation of minute* at Btko inf of 20 minute**! Brit; tiuijrithrs 

transportation but the government aim Is at a higher planes, as roost of this Is charged to discarded surplus the acN*l flgtag ttaMf was 6 hour* and 82 ts frs tot, 

target Thai target Is, briefly, the erratic* and keeping war material. Train Wfc ft, tap task **ctasiv* matt wad anfp train 

fit of a competent body of flying men, the creation and The average performance, hy J month*, was 8886 par operated ora* tit* northern Pactflu ptiMTlra *• 
keeping fit of a fleet of up-to-date planes, the creation cent perfect For twelve mouths the performance was scfiefluld of 24 jpsnfl Ad 18 kUhftte* hsUMin fldfttata 
and keeping fit of a practical and useful equipment of frond 96 to 100 per cent, tor two month* from 62 to 72 Gtty and Bsnl^dldWLjn. „ * , T 

flying fields, wireless, corps of mechanics, and airplane per cent; and the balance of the time Is report e d ta “Air Wall OtaflbtiOs are not nnsiMlnt ft) majtaa stonr 
repair and constructive shops, and the continual cot- 4-month periods, which Were, fespectitoiy. from 78 to toff but to AuajMi dependable Jflrai$MgftaMgp 
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MM to* «CMtatltt," toq tt*»to 
""-rfMk eras* to to* to »Mto ttom erf tata*; 
to* Mmmm» uiwMmt*t tto «to 

jj ^4. the ttto dH SttA Mh 

:top4*Cl>S*ft | '<*••*** rpr this iwm, Vtowla* 
&»x*tr «MU MrrtM UH iacUnto toward a liberal 
(«*<* t** a etoto nlaattoo of tta taiwMMt 
. Ac lawtfe olta of ooet bt the air mall atatiatlee 
ato-aBbaaaC qi tta aobataattal acata of ooo mlHloo or 
atteeialKwaf oparatloa. On 
**-***!» tttoauur tod* 
uMM aooa aa raBabta ar- 
wwNtoto typo of ptaM* 

*4 feefbdraetar of opora- 
tloa whltt ttay rapmeaW. 
that * *rta» tony «** 

moah toU eoadttloea, vttt 
alt anw of forcrd toad- 
tan* aad la all Mods of 


$ tm n mo akbrioak 

*4 acta K m*. tn the wrttor’l ttarw this toavee i 
to be Hid sygtmt frtiisift whMn i. 

Let »• hops we usr has* another War, If ir» i 
fa It «in bt Jarpsty in tbs air, Tfce aim we art *i» 
flM slf* bt advance, toe leetlBcsfr tost* we are to hat* 
toother war If wa most fight, a nucleus of fiytnc 
fields, trained personnel, available planet and practical 
flight data win be Invaluable. 

At present otur aviation interests are commercial 


Tfcft total Investment Of 
tbs itr mail service U $T4&- 
400: tm400 for baUdtnpa, 
trodfct and tools, and |810y 
000 tor airplanes. Hie band¬ 
ings, tools and planaa pur- 
chased ara charged at tbs 
prices actually paid for 
than. The toots and trucks 
transferred to the air mail 
MMiea without cost, oat of 
the surplus war stock of the 
Army, are charged at the 
price at which they coaid 
base been purchased in the 
market The airplanes which 
were transferred by the Army to the sir mall service 
eat of the Surplus war stock are charged at their 
original coat to the Army. Had they been charged 
at the market price for each surplus war stocks the 
valve otf the equipment would be possibly one-half of 
the veins at which they are carried on the books of 
tbs air mall service. 

It is not a particularly safe game, this airplane mall 
ctrrytof. The great ene m y la fog at landing, and only 
S reliable and definite signal which can penetrate fog, 
or a plana which con settle 
to a landing rather than 
slide down to tt at mmed, can 
eliminate this danger So 
for we have a record of one 
fatal aoddmt to a pilot for 
134,048 miles 
m fatality to a 
for every 
The percentage of 
mail damage Is one-tenth of 
one per cent. 

Every possible precaution 
la taken to conserve Hfo. 

Pilots are not required to 
fly when conditions are bed 
They po up, with (he mall, 

It, when they are up, they 
find conditions such as to 
make the flight dangerous, 
they return, The best of 
planes, frequent engine over- 
hauls, good flelfle, the beet 
of maps and flying dlree- 
ttods, a network of wires 
end wireless for weather In¬ 
formation, a dally report of 
each flight made, not only 
mahe this cm-jaked«Je-jfrt*jr 
as safe os may be, bat make 
this mail eervfca the greatest 
collector of data on safety hi 
flight which this country 



Air-mall plane Mug tuned ap end warmed up preparatory to the take-ef 

How to make the plane a freight carrier, bow to put 
wings to bustnesa aa we put them to war and letters, ts 
the n ea test scientific business problem before us. And 
at the pr esm t time we are govern mentally aiding In 
the solution of It only with a single cost to-west line 
We need nortb-ond-south lines. We need diagonal lines. 

We need a network of air mail lines—not merely one 
transcontinental line. They can't begin to cost us what 
they are north to us. 

Hence, for you who read, and those who sit In Con 
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greea and appropriate, the question tp be answered Is 
not only **le this form of mail transportation worth 
what It coats in terms of mail!* (and, by the way, the 
postage on the mail so carried much exceeds the cost of 
carriage), but, is terms of aviation, fo terras of knowl¬ 
edge gained, is terms of encouragement to and develop¬ 
ment of commercial aviation, isn't it worth so much 
mere than It pwfa to money that the tinited States os* 
art efoed to 4* without toe rapid and great axpansion 
of its air sian gsrrtcsT 


2S1 

Bate farad* Ocaaafe fahad 

r yjfTJId three years ago Lord Hows Island, 800 miles 
L east of the Australian coast, was entirely free 
from rata. Then some rats came ashore In the cargo 
of a stranded vessel and they have completely upset 
the balance of natures. They swarm all over the Island 
and bid fair to exterminate most of the land birds. 
Including the woodbens (Orpdromug gptvet trig) which 
are confined to the Island and find their nearest allies 
1A the wekas and kiwi of 
New Zealand, which they re* 
eemble In being flightless. 
This they do by devouring 
the eggs. The rats also eat 
the seeds of the thatch palm 
(ifoicca fotteriana), a spe¬ 
cies peculiar to the Island. 
There seeds, from which are 
grown most of the table 
palniH of the world are the 
chief and utmost the only 
export of the Island. 8o fur 
no means liavt been devised 
of dealing with the rat 
plague 

Populations and War 

I N (lie first volume of Jfof 
ros, it new Itullun period 
leal devoted to the mJence of 
Ktutlstlcs, Mr G H Knlbbs 
iIIhcuwkw the theory of large 
Imputation aggregates. Any 
large p<q>ulntlon group, Mr 
KdINs huj a, must necessar¬ 
ily tend at ouch moment to 
increast according to an exponential law with u posl- 
tl\e Index, and the rate of which Initially may accel¬ 
erate. In all cases this rate must ultimately decrease, 
until It becomes urn 

In order to realise what must be the general history 
of large imputation aggregate* we need to develop a 
method by which we can anticipate whut may be the 
normal development Accessions of knowledge, how 
ever, and widespread changes In regard to standards 
of living can operate to produce sharp rhunges in popu¬ 
lation facts After these have 
transpired they may he re¬ 
garded as furnishing, as It 
were a new datum value 
fmm which the future may 
lie considered The result of 
the increase will always be 
that the limiting density 
corresponding to the totality 
of existing conditions is 
more quickly approached, 
and, as It 1h approached, it 
becomes more and more dif¬ 
ficult for the same rate of 
Increase to bo maintained 
Ultimately It can not be 
maintained, and as soon as 
this Is the case collision with 
neighboring population 
groups Is inevitable These 
are unavoidable so long as 
any group regards Itself as 
entitled to expand Irrespec¬ 
tive of tlie rights of adjoin 
Ing group*. Such collision Is, 
of course war, and war Is 
Inevitable unless concerted 
action !m possible, the object 
of which is to come to a 
common agreement as to 
rate of Increase This can be 
reached only with n high 
state of discipline and 
know ledge The present imp¬ 
utation of the world and its 
recent rate of increase. Is 
such tliut It can not be main 
mined even for a few oen 
turies, since It may easily Is* 
shown that no pomdbta uc 
cession of food supplies could meet the requirement 
Bren a very moderate rate of growth can not indefl 
nltely postpone trouble, and a people can save itself 
in this respect, only In so far as they can Increase their 
efficiency to the highest possible limit, and aim restrict 
them selves In regard to all unnecessary luxury. What¬ 
ever advances are made in science, snd Its applications 
In Industry and in food supply, they con not of them 
selves postpone the ultimate resistance to further de¬ 
velopment, which must inevitably Increase 
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Pouring Concrete Under Water 

Barge Canal Dock Walla at Buffalo Bulk Without the Dae of Coffwfrda tBB 


A NOVEL end highly suc¬ 
cessful method of bulk] 
lng concrete dock walls 1* 
tiring used In the oonutrue 
Jlon of Hu? Ohio Marin at 
Muffulo for the New \ork 
State Miirge Canal The no^ 

< It* fo&Mlflts In tlie rabstl 
lutlitn of large and innsrive 
steel form* for the coffer 
daniK which lire cuatonmrily 
used In building subaqueous 
wall* 

In building under-water 
fouudnthja*, whether bridge 
filer* dock walls or tlie 
foundations of office build 
Inga which have to be luillt 
In,water bearing strata It 1 h 
customary to construct cof 
fer-dains or caisson* of the 
approximate slxe and shape 
of the foundation, excavate 
the material from within the 
structure* either 1>> open 
dredging or h* forming n 
istttom working < handier and 
using compressed n 1 r h nd 
then building up the masonry 
or comrete within or upon the structure until It bus 
been carried hUac water knot and to the finished 
height 

Now this Is ■ tedious and exiienslve pit**?**, and It 
occurred to Mr \ 0 Hlhlmrd engineer and sujwr- 

Intcndent of tlie work ut Buffalo* that since the wall 
whs to be built of concrete it coulil be done more expe¬ 
ditiously and at lews cost* If It were built In section* 
and If each section were poured within heavj sieri 
frames extending from tlie bedrock to and ubo\e the 
surface of the water The ver> interesting steel struc- 
itirr which is shown in unr 111 u*t rut Ion* whs designed 
for tills puriHrite HUd has done the work with great 
satisfaction Imtli to the coni motor* and the stale en 
glneera uf tin Marge Canal 
Tlie part of the Ohio Tiusln with which we art* c<m 
uemod In this arthlo Is h concrete wall tfifVi feet In 
length* which rests «in the ruck nt a depth of from 21 
to J!8 foot below mean wnter level* the finished wall 
liclng from 28 lo 83 feet In la'lght 
'rhe conerele fonn Is currleil within a deep and very 
rigid frame of the charm.ter shown In our Illustrations, 
which la sufficiently larger than the excrete wall to 
enclose It and utlll leuve room f*»r the adjustment of 
the forma. The forms for the front and hmk of the 
wnll are suHjiendwl from the top of this frume, and 




The massive steel form being Hftcd from the 
worldng barge 


A stretch of the concrete dock walls belli under water without the use of coffer-dams 


they are held In the desired position b* means of screw 
Jacks and toggle arms. These nd Justing appliances are 
Hiali that the distant*? between tlie forms and their 
lmllnuthm can be adjusted with great nicety Heavy 
Jta k cm rews serve to give the necessary vertical adjust¬ 
ment 

Each end uf the forms In closed by means of a bulk 
bend whhh Is attached to the forms by means of lugs. 
Tim lower port of the forms Is built of tkalw This 
Is done In onler to accommodate the forms to the vary 
lng (hptlm and irregularities of the coniohr of the rock 
below The first auction* of the wall were poured whore 
the water depths was greatest, and as the depth re¬ 
duced tin* bottom timbers of tlie forms were removed 
When tlie form Is submerged It reels on four posts* one 
on each corner of the enclosing frame, which are ad¬ 
justable In a vertical direction. As soon its the form 
I* In place tlie surfm , e of the rock Is cleaned b> means 
of a centrifugal pump t1\e mud tuning Iwen first loos¬ 
ened In tlie use of wider Jet* ojierated by divers. 

Tlie wall l* conriructed In 20-foot length*, und wlien 
the coni rete Iw* lieen l* Hired and ha* been allowed 48 
hours to set, Hie form 1* loosened from the face of tlie 
wall by means of the Jink screws and with Its en- 
< hmlng frame, I* If fled clear of the wall and placed In 
position for the next section Mr Hibbard* manager 
of the Greut Lake* Dredge and Dock Company Informs 
n* that he ha* YrtiEIt 75 feet of complete wall In six 
da)*, and that this l* something Uiat would have been 
absolutely Impossible hud thej used the coffer-dam 
method Tliat would have Involved tlie >arious iqierti 
tlons of drMng riieu thing, bracing tlie coffer-dam and 
excavating tlie material Inside, cleaning off the rock* 
Irtilldlng forms* pouring concrete, waiting for It to set 
winning the form* ami removing tho coffer-dam These 
many detail* of oiwrailna arc elhidnated h> the new 
method. Two hundred and eighty yards of concrete 
are placed at one pouring and, of course the form and 
Ms frame had to be bulb with a special view to resist 
lng the heavy pressure* while this mass was In the 
liquid stnte In some of the first bkxk* n manhole two 
foci In diameter wd* placed In the center of the form 
down to the n»ck foundation At the end of 48 hours 
after tlie pouting was complete this manbote was 
pumped out with a view to examining the concrete 
blocks from tlie bottom to the top. It was found that 
concrete placed in ttie water with a bottom dump bucket 
was equal to any concrete with which the company bad 
had experience either 4»n dry land or In water 

Capacity Effects in fidnctancc Coila 

A COIL of wire wound In any of tlie familiar forma 
called ^inductance unite" behaves In an electric 
circuit primarily as np Inductance. The potentiate of 
the different parts of the coll are* however, different 
from each other and from the potential of the ground* 
For this row son the coll also behaves to a certain ex- 
tetot as an electric condenser* or rattier a system of 
condensers. These capacity effect* of Inductance eotte 
am particularly Important at the high frequencies em¬ 
ployed In radio common ten Hog. Tbf effective capacity 


of an indbetjukot cod fo 
pends la general <4 the type* 
dries existing between parts 
of the eoil sod the ground. 

On account of the Impor¬ 
tance in radio communica¬ 
tion of capacity effects ta in¬ 
ductance coda, careful stud¬ 
ies of these effects, both the¬ 
oretical and experimental, 
have been made at the bu 
reau An inteveetfog result 
which has been found is that 
one effect seems to dSftfOd 
primarily on the capacity of 
the coll to pound. This ef¬ 
fect Is o b s er ved when two 
condensers In series are con¬ 
nected acmes the terminate 
of the Inductance coll, and 
the common terminal of the 
two condensers is grounded. 
It tho Inductance coil pos¬ 
sesses capacity to ground, tbs 
familiar formula for reson¬ 
ance In the system, computed 
from the known values of the 
capacities of the two con¬ 
densers, will not apply 
If both condensers are variable and the system Is 
adjusted for resonance by successively assigning arid 
trary values for tho netting of one condenser, and then 
tun Ip g with the other condenser. It would he expected 
from elementary consideration *, neglecting the effects 
of distributed capacity, that the successive resonance 
value* of the capacity of the two condenser* In series, 
determined a* the product of their c*parities divided 
bj their ram, would he constant On account of the 
distributed capacities, this simple relation does not 
hold It Is found* however that under the conditions 
«ho\e mentioned* with the common terminal grounded 
the capacity of tho two condensers In series determined 
as tlte product of tlietr capacities divided by their stun 
1* linearly related to the reciprocal of the ram of their 
caparitle*. Thi* relation has been verified both WAtlte- 
nmtlcully amt ex|*rl men tally 
The results of both the mathematical and expert 
mental Investigation of this particular phase of the 
problem of capacity effects In Inductance coils are given 
in a publication of the bureau which lias Just appeared* 
KotrtUlflc Paper No 427* "Borne Effects of the Distrib¬ 
uted Capacity between Inductance Colls and the 
Ground," b> Gregory Droit Copies may be purchased 
from the Superintendent of Documents* Government 
Printing Office, Washington, D C, at B cent* a copy 
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What and Wlgr las CostoarT 

By 8. S. Winter* 

mfiS question "What U a contour map, an<1 what dm® 
1 i% mmV ^apprises ah inquiry which has prompted 
M. W Talbot of AJtraquerqtMt New Mex¬ 
ico, to Men tor the United State* Forest 
Hervhv the find working model showing 
the meaning and purpose* of a contour 
map. instead of a tingle model, however, 
tlfyt ingenious device i* a eerie* of models, 
imfiddfaji in progressive fashion, the rig- 
xtifteapee of a contour ft* It expr es se s alti 
tafia, shape, and grade of an object. 

The** three element*, when visualised, 
are accepted as a correct definition of 
topography t or, in the parlance of the 
street, the "lay of the land * 

This graphic way or answering the 
question “Why Is a Contour?" Is accom¬ 
plished by a mass of pliable substance 
mounted on a thick piece of wooden 
board. The model, representing a moun 
tain, is one foot long, and the supporitlan 
Is that one-half inch equals one hundred 
feet, flea level, as we compute height In 
topographic terms, 1* always aero So, 
this working model begins its story by 
the urn of a knife, representing a gigantic 
caning Implement, cutting In n horizontal 
plane 100 feet above the Imaginary wen- 
shore line. This Is demonstrated In one 
of the photographs. Having slashed the 
miniature mountain Into layers 100 feet 
thick, the result* are portrn>ed in the 
other Illustrations of the group 

Tlie thickness of then? slices Is not urhl 
trarlly fixed at 100 feet, variation* there¬ 
from might be dictated hy tho needs of 
the particular contour map being used. 

However, a specified thlcknew is ul\vii>s 
uniform for any one map Tlmt l*, the 
vertical distance between one outline and 
the next—the thickness of the lnvor—Is 
the contour Interval The knife, in dlvorc 
Ing one slice from onotlier, leaves a cruck 
on the surface of the pliable substance or 
model which represents n contour line 
These demarcations are Illustrated In the 
three photographs of tho aeries of model*. 

This graphic presentation of what a con¬ 
tour consists of may lie nnipUfted l»y text 
which the designer of the clever device 
has picturesquely done A shore line of 
a lake, a trail In the snow u* one wanders 
In and ont among the forests prorided he 
does not climb or descend a hill, the edge 
of a flut t<»|>pe<I butte, a flume along a 
canyon wall built by mistake on dnul level 
Instead of on a slight grade, and even the 
hoop of a barrel—those are examples of 
contours! 

Flaring discovered the meaning of a 
contour, the logical question is "Of wlmt 
service Is itr Take another peep at the 
mountain, which, viewed from an equal 
elevation, win look Just ns the third 
photograph would look If It were all In 
one piece. Then tilt the model mountain 
at an angle shown In Illustration number 
fonr Again another slant sidewise, with 
a continuation of tho tilting process until 
tbe Mg Mil Is seen from squarely above, 
looking straight down as in views one and 
two If «ne*« Imagination Is more 
.vividly stimulated from the air, observa¬ 
tions may be made from a balloon, look¬ 
ing downward <n the mountain when 
soaring directly over the monumental hilt 
Whether your fret are planted on the 
ground or yea are on a sky-cHmbing er¬ 
rand, the mmmtaln will appear os shown 
Jn our first two pictures. For the for¬ 
mer of there la m contour, or, as some¬ 
times desc rib ed, a topographic map. 

TDft rorest Bertie* boa devised another 
Method 4f bringing out the relating bo- a Mi 
twdsh fttffcf And it* representation on a Of narftfc 
fiat OdrttcA Tfts low#- tike 1* placed on immm 

ajnap sheet and a pendTtine is drawn tm 

wwssfrA&vara,«, « 


method!, as here described, have succeeded In trans¬ 
forming a mountain into Its own topographic map. Tbe 
first way told about involved the use of our eyes by 
changing the viewpoint from a tike elevation to a point 
directly overhead. The second Method may be defined 
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sheet a vertical distance equal to tbe combined thick 
nesses of the three layers which fit below it This 
lowering performance. If conducted straight downward 
In the direction of a plumb line. Is known as projection 
Tlits kind of projection does not Influence the appear- 
unce of a contour when seen from above 
Our third photograph 111 ant rate* the 
iwdnfc with reference to projection vfvldlv 
He vale one or more contour* and the 
prlnriple Is unchanged That Is, If one is 
In an ittrplune dlrattl} above the moun 
tain It would be Impossible to distinguish 
whether the contour of the fourth layer 
1 h at i It mi lion a h, or o In fact, the 
normal louitlon of the contour shown in 
till* \It w t* at one Iml, its displaced 
location at unotlier and It! projected 
location at *tiH unotlur 
Klnullj, 4‘untoiirs exprcNMing as (hej do 
idtitude, slmi* 1 and armh ]>ennlt an In¬ 
stant cak illation of the approximate 
height of an> point llegln nt sea level 
or aero eIe\ntlon, count the contours up 
to the purrlculur »»ne wanted and multiply 
the count hy the contour Internal A 
ti^sigruphii map, to the user, should 
mean mum thing more than a jumbled 
muss of lines or a vague guide to streum 
direction and moan lain location It lias 
lieen defined b\ the Torost Sen lee a* a 
near photograph of the Mat of the land' 
enabling one to tru\cr*e region* hitherto 
imtrnxeied hy tho visitor and still know 
throughout the trip of \our whereabouts. 

Christopher M. Spencer 

H VRTFOltn (Vmn i mi per* of Januim 
l r »th give much s}uice to the dentil 
<»n tin morning of the 11th of Christopher 
Mint r S|»eneer Mr K|h11ci r Is on* of the 
outstanding ffgurca In American invention 
and a whining (Viiiiiple of tho manner In 
width gnat Industrie* ara built up on 
imtents Fxtendod hlogrnpli\ of him here 
Ih rvn<l« r»d Hii|* k rtUious 1»\ the fact tlull 
lit* <uretr was rutinr fullv outlined In a 
Hjat ltd storv In our Issue of TVocraber lust 
Inventor of rifles shotgun* automat 1< 
lathes wnw iiiaddne* forging pracesMes 
mid u whh \arletv of otlier modern mu 
< Idne* and founder of one of the largest 
linns In Amerhn manufacturing shop 
nuifhlnerx he was In evir> wa> repre- 
*entatf\( of the CotmeciWm Yankee «»f the 
liest tt i*e He un« S8 veors old and a* 
r«*enll> ns fxloiter lust when he wh* a 
welcome visitor in our editorial office, lie 
wus hearty nnU vigorous in spile of Ids 


The Flexible Key as a Prevention 
of Robberies 

A I I.KYIULB kej, one lliat will go Into 
and work in a tortuous hole 1ms 
been deralojiod In (.,ernnm\ The mnnj 
robberies that are c*tnHtantiy reported 
everywhere 1 ih\p crenttsl a demand for 
such a ko According to u lirlfish wrl 
ter» description the wants and the Isiw 
nra not rnnniM ted hj a stiff stem hut b\ 
four Kiiperlmposeil strands of rihlton steel 
whhh prevent un\ sldew ns»vement 
when the key eome* Into pla> Tims there 
need not be a straight wa> between the 
escutcheon on the front of the door and 
the mtuul keyhole In the lock-fase, whhh 
inn U* flveil at an entlnU different level 
and the point of intnstmtion for the key 
Is independent i»f tin h* king point He- 
twwai (lie outside and Inside tit tings there 
is a tubular <hunnel with a slit In the 
Uritom to allow tlie passnge of the wards. 
TIM* fhannel In Oermnn is called "SchltiK- 
m iriiftthrungsM hlcne" or literally "key- 
conve\ing rail," u word long enough pi 
Insun* the prevention of burglary Tlie 
A trticil con tear ma and three views of the ■mU w u.i lij-imUj il househreaker Is unable to determine tins 

a!?SJ »-«•« the hk* .nech,n.«n.jior 
wpueed rartinOy. The -cm ton- M«nd te IN ttt, m the Sire, of <-w» he open It mtth n falee k ty, • wire 
th. alatotw. m nt M m MprcMSt M Mid thlciam of IN feet bnwh, or a Htrtp of lead To Meet It open 

t* out <»f the auestlon, as the explosive 
U . woNMUcsI Mt by dr.via. • pencil .Knmd the would-fail oat through tbe Mt In tbe koyway mode for 




-f— —«i*n- of ft* rMuUteg riteea being ww bee. of eeeh dttra. Thu* the ciow fO whet h,* bean tbe fiaeaege of the ward The flexible key le not a* 
the Airt end fourth of oar photopophe. heppenlng i#Waled. W order to draw • hue around unwieldy aa one might expect bccaaee It can enetty be 
a repeated with aach of the remaln- 


hnpptnlng l#Wmaled. in order to draw a line around unwieldy aa one might expect bccaaee It can enetty be 
the bane of ell re number fear, aay, ea depleted In rolled up Into a eplrnl and pot Into a neat cane to lit 
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The Pear of Decorative Hardwoods " 

Rosewood: What It Is, Where It Comee From, and Wlwt It Is {rood lot 

By a a MM 


T ill: undlspotHl precedence among 
fancy furniture woods hun been con¬ 
ceded to Discvsood wince its introduction 
info the worlds markets. Manufacture 
of Hie fine wt>leH of furniture and interior 
trim consider U tin* epitome of beauty 
and clcffunce and the emblem of refined 
tunte Ii haw )>een a favorite wood among 
mukerH of muHlcttl Instrument* and fancy 
cabinet work for about 800 years, aa may 
be titivated by the amount of antique rose* 
wood furniture that baa hem banded 
down from RenemtloQ to generation 
The word rosewood, sh used In this 
article, has reference only to tbe genuine 
kind which emanates from Bruxll under 
the local or Portuguese name of Jacnrandn 
rsbiuns, or simply cabltma This wortl 
was introduced Into the European markets 
prior to 1000, and It ll believed that ronHlgnmenta 
hud reached France and Ragland during the 10th 
century There are evidences that rosewood furni¬ 
ture existed In the mansions of the nobility and gentry 
during tbe reign of Queen Elisabeth, for at this time 
the homes of the rich had acquired a splendor of fitting 
and finishing which they had not before displayed, and 
of which abundant evidence la e\en yet to be seen In 
some of the well-preserved old manor houses in Eng 
hind and arming the exquisite decorative features In 
the castles of continental Europe 
. Before the year 1000 full curgoes of dye woods were 
shipped out of Recife (Pernambuco) to Europe, and at 
a somewhat later date similar shipments emanated 
from Sun Salvador (Bahia), and among these were logs 
of rosewood which received the name of pnllmndre (a 
word corrupted from pah* «mto, meaning hni> wood) 
In 1* ranee, and roaenhols In Germany, because the odor 
of the wood resembles that of roses. 

The earliest records refer to this wood as Remain- 
buco, which J» the name of the province where the logs 
originated later shipments emanated from tlie State of 
Baida, and for many years It was known In England 
as Bahia wood, and a still later name was Victoria 
wood, so called because the logs were shipped from 
Victoria, a seaport town In the Bute of Eaplrito Santo. 
The two chief trade names which persist to the present 
time are pallmndre and rosewood, the local blnondal, 
Jacarnnda cnbtuna, Is rarely used in the trade The 
scientific name Is Dalbergtii nigra 
Hie present supply rosewood logs comes chiefly 
from regions south of Bahia, Victoria being the chief 
shipping port fur this commodity, and approximately 
a thousand tons of It in the form of rough logs with 
the bark and sapwood hewn off are shipped Into the 
United States annually An equal quantity finds Its 
way Into the European markets. This quantity repre¬ 
sents less than one-third of the stork* that were ex¬ 
ported from Brasil during the days when rosewood was 
used more extensively tbun It la now 
Hie use of true rosewood In the United States has 
been on tbe decline for n\er two decades, and one of 
the chief reasons for this Is that substitutes are now 
being Introduced. Another reason fur this ts that a 
large percentage of tin? logs show serious heart defects 
and that only a small proportion of the 
logs produce clear lumber, which Is so es¬ 
sential In the manufacture of Interior trim 
and cabinet work As a result of the In¬ 
creasing number of poor quality logs in 
the shipments received here, consignments 
have frequently been rejected by con¬ 
signees, and on account of the eventual 
sale of the logs at great sacrifice, the ship¬ 
pers at source* of origin refused to for¬ 
ward further stocks except upon the 
receipt of firm orders with letters of 
credit established in their local banks. 

Dealers and commission booses here have 
always been reluctant to comply with such 
terms, and the result was that shipments 
of substitutes from other parts of the 
tropics were encouraged. Oocoholo and 
otbsr so-called rosewood* have taken the 
piece of true rosewood and are now in 
general use bare. Upward of 2000 tons of 
these substitute are being consumed in 
the United States annually The annual 
consumption of rostwood of all kinds is 



The total number of feet given here 
represents approximately 8000 team of logs 
is the rough, which obafiram the estimates 
already made that thara sure about 1000 
tana of true rosewood and about 8000 ton* 
of subotltutes entered fcfte annually ft* 


Roeeweod logo, cut in half by the pit-saw is the foreground 


this country for ull purposes Is shown In tbe following 
table compiled by the United States Forest Service* 
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Moaswood is 
eomewbst again* its more extsutv* am 
here, lees so In .Europe, Whit* tbs price 
of true rosewood was about glOO par ter 
ton during the war, it can be laid down 
now in New Turk for Mae then half that 
figure. But even this is an unuauaf pries 
for wood when It is calculated hi terms 
per 1000 board fret. It requires approxi¬ 
mately five tons of logs In the rough to 
yield 1000 board feet m e as u r ed by a stand¬ 
ard log rale, but this dote not tube Into 
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heart defect 



consideration the great amount of waste fine to defects. 
At |S0 per long ton figured on tbe basis of board feet 
It is $290, but less than 200 board feet of this repre¬ 
sents dear stock. 

Quoting the Hardwood Record for October 2fitb, 
1018 “The average price paid daring a whole year for 
rosewood by manufacturers in Pennsylvania was 
$462£0 per 1000 board feat The wood Is nearly always 
bought in the log, and If it Is purchased by weight, the 
price Is figured on the foot basin The average price 
during a year In Illinois was $288, In New York, 
$21&80» and In Connecticut, $2211,40." 

Petratam Waste* aad Savings 

A N investigation of losses of crude oil through evap¬ 
oration In storage and In transportation, conducted 
during the year by the Bureau of Mines, disclosed Josses 
of startling magnitude. It was found that In tike few 
days In which crude oil is stored on the lease before 
being taken by the pipeline the aggregate loss per year 
from evaporation amount! to about 122^)00,000 gallons 
of gasoline In the Uld-Ooatlncnt field alone. This has 
a value, at 22 cents per gallon, of $20*840,00^ and rep¬ 
resents about s per cent of the total gasoline produced 
In the United StAtes from all fields and all sources. 
Tbe bureau found (hat a large per cent of this loss 
could be prevented by the use of efficient equipment 
Tbe Bureau of Mines has pointed out the considerable 
lo ss es which have resulted from the failure of many 
refi n e ri e s to recover gasoline from uneondensed stilt 
vapors. The significance of this Investigation la shown 
by tbe fact that one refinery In the Mid-Continent field 
is now recovering from stlU vapors approximately 400 
barrels of gasoline dally that before the installation of 
this equipment was either loot or burned as fori under 
the boilers and stills. The value of fractionating 
towers at petroleum refineries, by means of which some 
companies have increased the yield of gasoline from 
crude oil by as much as 5 per cent or 182/8 per rant of 
the total gasoline yield, has been de mo ns tra ted. 

Large quantities of gas are now bring wasted in the 
Osage Nation in Oklahoma because of low-pressure con 
ditiona, and tbe Bureau of Mines Is investigating the 
foariblllty of utilising this waste gas by tbe use of tow- 
pressure burners for oil-field boiler*. Tbs demand at 
the export market for "sweet" gasoline 
led to the deve lo pment of a prorate ft* 
treating gasoline to remove the objection* 
aide sulfur compounds, by white tneat- 
uwt some grades of American gasoline* 
heretofore objectionable wars mad* skit* 
abto for export. 

Yfodra tito kmngsttMfit by wtfite super- 
virion of the drilling and production ce 
oti and gas on tbe pabtic toads Is tested 
in the Bureau of Mtote the b ur e au Mm 
•npsrvtoton of about prodtwtog git 
fiteperttoi which are producing *< the kete 
of about iftOKMm bamtoofett par**, 
m* ▲ i viim* 4*ru*d «t 

•*» at**p**cttttanift'tttfc. 
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\ ” tomtom 

A feO&MMT It superfine** la support 
X\ of tbs proposition that oxygwa tint* 
te totifttfed (rota canned foods of rwy 
Variety, Until recently there hat ben 
equally little argument bow to effect tbit 
result. b0MMw|f» knows that 

T Wrrif fopdmuff* can be to pot op il to 
axfctaAt At oxygen la the first place At 
pi te ttft the ordinary commercial method 
of echtovtug this hat been to pack the 
o*Mi Jam etc* in tin pretence of vacuum. 

Tbit proem require* heavy machinery, 
and It 1* subject to tbt, further Inherent 
drawback of placing onjbe market a con* 
tatner made with cmpanuivdy light 
mum and under a continual pressure of 
10 pound* per square Inch* 

A new proem ha* been developed of 
recent month* by Math. T M, Hector 
and Dwight Tenney, which Instead of packing In 
vacuum 1* based upon packing In an Inert gas. Theo¬ 
retically nitrogen and numerous other ga*es would be 
available, practically carbon dioxide la aa good as 
anything else, and far cheaper It stands to reason 
that food packed In carbon dioxide will be as free from 
spotting as food packed In vacuum Moreover, taking 
normal atmospheric pressure a* 80 Inches, a 28-toch 
vacuum would contain oxygen to about 1.3 per cent of 
the normal air capacity of the space Involved, whereas. 
If the air be exhausted and replaced with inert gas, 
and this process be repeated o second time (double 
exhaust), the oxygon present Is but 0.2 or 0.3 per cent 
of the nonim 1 capacity of tlie space At the same time 
Inside and outside pressures are In approximate 
equilibrium 

This equilibrium has itself numerous collateral ad- 
'vantages. It penults the sterilisation of tlie contents, 
when necessary, under steam pressure It also makes 
ft possible to pock a container of any sise whatever, 
which I* far from the case where every face of the 
container must be a bridge capable of sustaining 15 
pounds toad per square inch. Moreover, aside from 
the better elimination of oxygen, the presence of the 
carbonic add gas plays itself a beneficial rdle Hits 
gas doe* not destroy micro-organisms, but It does to a 
very Urge degree inhibit the growth which can easily 
be supported, to Its absence, on tbs residual oxygen left 
by any commercially practicable method of exhaust 
Tbs exhaustion of the air and Its replacement by 
carbon dioxide, however. Is on the face of the returns 
a process calling for machinery of a rattier Ingenious 
order Our photograph shows that this demand has 
been well met The can* come from tbs sealing ma¬ 
chine with a small bole remaining open to their tops. 
They are carried by conveyor belt, without human 
handling, and placed one after another under the work¬ 
ing head* of the gas machine-one can under each head. 

Time* beads appear to our photograph arranged about 
the cfvctimfereac* of a circle at the right of the opera¬ 
tive. It will be observed that each head carries a 
spring. This enables tbs head to come down hard on 
the top of it* can, and grip It to an air-tight grip. 
Tbs head then travels about the circle until It has com¬ 
pleted about three-quarters of a revolution. It then 
releases the can, which to swept out of Its 
path by an ingenious cam action and 
passes to a discharging conveyor 
It is while the can to to tbs grip of the 
working head that the air to exhausted 
and the carbe* dioxide fitted In to It* 
place. Two pipes lead to each working 
hand, ode coming out bortoontally from 
the central uptight around which the to* 
stram aftt revolves, and one swinging down 
to a dewd line from ahove, as seen to 
tke vtew. Dae of thee* tubes to each 
wetktog head carries vacuum, the other 
carton dloxjds. Tha vacuum 
; tha first part of tha can's 
l Ag etocts? it to then auto* 
m «« end <P«• Alton dkvrfd* 
wtoto ptoy, fi£** towing from 

Ma^awsss 

k k&te 4* t* of IS* 4a. 
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Packing perishable feadstaffi in carbon dioxide 

to Insure that no rtgnlflcant amount of It will escape 
from the can during the moment between Its release 
from tha intake tube and Its sealing. This hole Is 
of such diameter the can may usually stand In sir fhr 
one minute, or more, before sealing. And that Is alt 
The machine to producing dally, under actual factory 
conditions, over 23,000 cans, filling them so that the air 
space contains less than 1 % per cent of oxygen, with 
the balance OOw nitrogen, etc. The cost, including all 
labor and materials. Is less than 01 dfent per can It 
might seem that In the case of foodsuffs to width the 
particles may be smaller than the vent In tlie con, the 
exhaust tube would dog after a while and the mm bine 
have to be shut down for cleaning, bat no serious 
trouble of this sort has been met. 

This process has been tried oat with a large variety 
of foodstuffs. Pry milk, chocolate, cocoa flour contain¬ 
ing shortening, nuts, coffee, seml-drled frails c rat kern, 
bonbnOK, and the whole list of vegetable*, ett width 
are ordinarily met canned, have been put up In this w»y 
with unlvemil and, to many Instances, surprising suc¬ 
cess. Wherever there are fAts present, or fresh, deli¬ 
cate flavor* or odors, these remain unchanged to a 
remarkable degree The writer sampled various kinds 
of nuts and fruits which had been In the cans for six 
months, or even longer, and in some Instances would not 
have been able to testify that they were not fresh 

WuUof London Fog Out at the Atmosphere 
of a Motion Picture Studio 
By Major Charles H. Ball 

I T to a wise old adage that defines necessity as the 
mother of invention. And though tlmy also say you 
can make a virtue out of necessity, it Is more profitable 
to turn It to some useful account 
It was In the memorable October of last year, when 
London was visited by a period of fog which could have 
been of pleasurable interest only to the foreign sight¬ 
seers, that production at a London cinema studio was 
held up f«r no less than a week, because climatic con 
dlrtona made photography a matter of sheer impossi¬ 
bility, Work was going on on a big production, and 
the firm could not afford this enforced cessation of 
activities. It to true they had seen tha possibility of 
such handicaps and had thought to cope with them with 
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a certain degree of success by a system of 
condenser pipes To an extent they man¬ 
aged by means of this systsm to clear tha 
fog out of the studio last winter by prac¬ 
tically sealing up the building 24 hours 
before starting work. But even then this 
necessary suspension of work entailed a 
considerable financial loss, as it meant 
days of enforced Idleness for the entire 
production staff 

This and like experiences brought (be 
realisation right home that the British 
motion picture Industry could hope to 
rurr> on its work during the entire year 
only b> gniitpltog to some effect with this 
seriouH (Jlmntlc pmceofl. Mr W O. Riley, 
who for 20 jenru has been chief architect 
to the London County Council and who 
to responsible for the Installation of the 
largest ventilation system to Great 
Britain, that In use cm tlie London Under¬ 
ground Railway, wus therefore culled to 
their assistance After u secieq^of consultation* and 
preliminary experiments with certain devices. It was 
found that a practical Installation could Is? built to 
effectually deal with the fog exigency—a plant that 
would remove all fog from the studio, maintain thereto 
a given teiujicrature and a certain percentage of humid¬ 
ity, and cool the studio to within 18 degrees of outside 
wet bulb temperature 

The entire apparatus Is automatically controlled and 
to so sensitive to response that the lighting of the arc 
lumps to no way Influences the temperature of the 
studio, which without tlie apparatus would In this way 
be raised from 10 to JO degrees. The plant Is designed 
to circulate three and a half pill lion cubic feet of 
washed pure atmosphere iter hour This sir U drawn 
from outside or recirculated front Inside as required. 

The air in admitted to the humidifier through a series 
of baffle plates, *»» arranged uh completely to break up 
the Incoming ulr and do nwiiy with pockets which cun 
otherwise be formed The air then meet* the first bank 
of sprays, consisting of 220 npruj * fin! by n two-inch 
water aupply direct off tlie inuin During tlie winter 
month* the teuiiieralure of this water I* 8fl degrees 
Fahrenheit A fogged atmosphere coming Immediately 
in contact with this i hilled water condenses and forms 
u saturated atmosphere 

A further series of 180 sprays Is fitted three feet be¬ 
hind the first bunk These are maintained with a very 
high pressure of wuter suiipUcd by a centrifugal pump 
driven by electric |smer, which water Is circulated from 
a main wusher tank at a temperature to maintain the 
correct dew point The air, after pawing the second 
bank of sprays, comes against the eliminator plates, 
which are so designed ns not to ullow any particle of 
air to puna without meeting with a series of definite 
obstruction*. The plates are washed with a separate 
supply of water at high pressure m that every particle 
of foreign substance to eliminated 

After tills procedure the air U brought Into contact 
with a series of lieatlng banks, heated h> steam from 
low-pressure hollers In the basement of the buildings. 
This steam 1* controlled to the same any as the at 
musphere so that only the correct percentage of steam 
to admitted to the tanks. In order to give the tempera¬ 
ture required and called for on the thermostatic boards 
on the studio stage 

A main centrifugal fan distributes the 
air to the studio itself through a series 
of ducts with downcomers fixed at ccr 
tain intervals along the walls of sufficient 
pro|Kirtlon to admit the requisite quantity 
of air with little or no pnssure 
Tlie chief object of tlie distributing *>»■ 
tern to to maintain at all times a pressure 
■lightly greater than the normal outside 
pressure and by Ihls means to create a 
tendenrv In the atmosphere to leak out 
ward from the studio, as against Its nor¬ 
mal tendency to jienetrate toil Ms. By 
this means It will he seen that on foggy 
days there will be no necessity to future 
for tlie studio to be sealed up against the 
Incursions of that arch-enemy of good 
photography From the tests already 
made, the plant has entirely Justified ex¬ 
pectations. Without such a perfected sys¬ 
tem of alr-washfng it would be without a 
doubt Impossible to produce pictures to 
England on an American scale and main¬ 
tain a large studio organisation during 
the winter months. 

With the use of the air-washer It has 
become a matter of course to operate In 
this way. 
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Tons of Silver frotii^WasteHypo 

An Interesting By-Prodttct of the Preeeat4^Kotloil*I1otan lyrinatry 

By Charks Atma Bytsrt 


I T In a fact of universal knowledge, of course, that 
(lie motion picture Industry la responsible for a prod* 
uu which sells to the public for inllllotui of dollar* In 
minted silver monthly It is a fact known tp com* 
inactively few, however, that It also yields each month 
a b> prodmt of hur or uniulnted silver worth thousands 
of dollurs. The IndtiHtry, In other words, not only In 
u “slher mine figuratively speaking, but also is re* 
NjiunHihte for silver mining, of a kind, In the literal 
sense 

Tills ht product branch of the motion picture Indus* 
try, he It known, owes Its existence to 0 h» use of stiver 
In the manufacture of film for motion 
picture purposes. The "coating " or emul 
skm, of tlie Aim, both negative and pool 
live, contains, for Inatunns u mn(durable 
Iiercentoge of silver and In "developing" 
this Aim, which Is done In a solution called 
iiyi>o. much of tills Kilver U naturally re¬ 
moved and thus made to comprise a. de¬ 
posit in the hypo bath After a time this 
solution reaches the point where it Is so 
heavily Impregnated with the silver and 
other emulsion ingredients that It must be 
discarded, when It becomes so-cnlled lab¬ 
oratory waste. The reclaiming of the sil¬ 
ver from this waste la accomplished by 
various simple proc e sses, and constitutes 
a business of quite exceptional Interest 
and of not a little Importance 
Precipitating silver from waste hypo, 
however, la not n new discovery or new 
practice It has been done by phntngra 
pliers for something like fifty years, but 
naturally never before has It been done 
on anything like so large a stale as the great growth 
of the motion picture Industry now makes possible And 
In and about Los Angeles, California, where Is largely 
centered the production end of the picture business, this 
side-line Industry, that of reclaiming silver from film 
developer, has, as it matter of course, been brought to 
quite exceptional development Home three or four 
firms, for instance, are exclusively engaged in the 
work, In that city stone and their product, it doubt¬ 
less will be quite surprising to learn, amounts to on 
an average of somethIng like a hulf ton of pure stiver 
each month 

By way of bringing the possibilities of 
this by product Industry clearer to mind. 

It Is estimated that the motion-picture 
studios in and around Lo« Angeles, when 
operating to nonmil rapacity, use about 
12,000,000 feet of film per month, and that 
In the developing of this film the ns§*of 
approximately .TO.OOO gnlhms of hypo solu¬ 
tion Is required The recoverable stiver 
represented in the toreaoh^-fiffrrafl Is eetl 
mated In two different way*. On the foot 
age basis, It overages a little more than 
800 ounces to each million feet of Alin 
which meuns a total per month of about 
9000 ounces, or, b> tray weight, 800 
jrnunds. The quantity of recoverable sll 
ver to the gallon of waste hypo naturally 
varies very extensively for some labors 
torles permit their solution to become 
nmoh richer In emulsion deposit than 
others. The range, In fact, Is all the way 
fnmt 30 ounce to over on ounce to the 
gallon hut the average la pul ul about n 
third of an ounce By this method of fig 
tiring It Is mm that the normal average 
of recovers Me stiver from the waste la 
approximately 10,000 ounces per month. 

In addition to this, however, there Is, as 
will subsequently bo sltown, a small quantity of stiver 
that la recovered from the film In a somewhat different 
way 

Perhaps, before proceeding to an explanation of how 
this silver ta reclaimed from the waste hype, a brief 
description of bow motion-picture film Is %*d# wlU 
prove generally Interesting Shorn of technical par* 
lance, the film, it mn> be stated. Is manufactured by 
making a pulp of cotton by a chemical pr o cess, Into 
which pulp camphor is then rolled by powerful pres¬ 
sure, Raw or*unooated film is the product A thm 
coating of glue la now applied to ooe aide of the film, 
the result being called emulsion Stiver dissolved to 


add, thus becoming known at diver salt la newt aj* 
piled to this coated side of the Aha, with the revolt 
that a sort of chemical mirror, or asasltised surfed*. 
Is created. Exposure through to* camera tew now 
will cause the Image or the picture tfr ha registered and 
retained thereon, through the toe*a action of tight 
The stiver salt torched hy the tight or Hght-rayt, to 
put the matter more plainly, la chemically changed and 
thereby rendered Insoluble In hypo, which, technically, 
Is sodium hyposulphite After the Image Is "fixed" or 
developed by organic chemicals, hypo la used to ttts- 
solve and remove the excess or unaffected stiver, With 
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allowed tor it tp complete the prafctpItatM* tank**' 
fioda, attended te s tae method of hsatiag the mixta*, 
la ate qfctto commonly employed aa a pra d ptah t, sad, 
when need vrtfe beat, wtti tang about fee drain* re¬ 
sult to about one day. There are, eg eoutoa, still other 
i to handttng hydrate filtw, that 
occasionally, hut wh&oh i 
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dgn matter, baa bean preotpttqfed to thin j 
water la drawn off, and to the bottusi of the 1 
then be tend a heavy, coal-blaCk mod, i 

quite appropriately re tor ted to aa *mtw 
mud ** This mud la aohaaqMBttf remove d 
and usually placed to Urge flat trays or 
pans over a glow fire, to dry. When*thor¬ 
oughly dry, It Is broken up and, per ha ps, 
stored to sacks until It la matted flown. 
This silver mod. whan dry, ordinarily 
contains about five ounces of silver to 
the pound mans It is suhseqosntly sub¬ 
jected to furnace heat, of about 9000* 
Fahrenheit, which results to the matting 
of the stiver and the etimtoatte there¬ 
from of the waste matter. The silver to 
then molded Into ingots, of the usual 
forty pounds egefa, and later disp o sed of 
to the United State at flan Fran- 


Tanks In which tha waste hype to stared and treated with a silver predpfttaat 

the result that the parts of the film on which the light- 
rays of the Image have registered are tendered to vary¬ 
ing or relative degrees of opaqueness. Approximately a 
half of the original diver to, to the process, dissolved 
and hence toft In the hypo bath 
To reclaim this waste silver to naturally no very dif¬ 
ficult task After being removed from the laboratory 
hypo tanks and transferred to other large tanks In the 
various so-called photo-metal refinery plants, the first 
act to to precipitate or otherwise mass the stiver, which 
means that the solution must be so treated aa to cause 
the foreign matter In (he water, or Its percentage of 
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The diver mud, aa tha sflvaMadm predpiiata to ca l l ed, when 
pans ever a fire, assays flva eunte stiver to the 


diver only, to either eettla to tot bottom or ho 
grated mto a mass, Thto la irartmpTtofwfl to strata 
dtohrent ways. One way to to through too rate 
tta a current of electricity, by mm of which feu tl 
•Over togradtant will bo toafliTtp Ibm Itself fetor I 
ooatteg on * motor plate, at to ptotfe* 7 *** Uta 
more common method, hotetoy, ls> treat too sol u ti on " 
tactically. which may be don# teto tote tweer tote 
•lore or less dtiferaet prsparttietok. 

.Sodium sulfide to pefeapa toeteto gmeratty feta to 
toe precipitation psora m It wpl to mod to feu 


Another source of recoverable stiver 
from motion-picture film has been re¬ 
ferred to above. The film, or at least 
much of It, reaches the producing studio 
tha manufacturer without the 
sprocket punch-holes along the two edges 
which must be provided, to both negative and positive 
film, to equip It for red manipulation. Three holes are, 
of course, punched hy machinery, and the tiny par¬ 
ticle* of film removed from tha minions of footage In 
this operation accumulate most surprisingly. One of 
too Los Angeles companies engaged to this waste prod¬ 
uct bustoess, for Instance, reports that It has received 
as much as two tons of these punebed-out particles to 
one month. The stiver from this waste Is rec over ed by 
the simple process of bunting the particles, and thm 
putting the ashes through the melting pot. finch ashes 
produce from five to six ounces of free dim to each 
pound, and a ton of tha particles before 
burning Is said to bo worth from a hun¬ 
dred to one hundred and fifty dollars. 
More than this, even tha wood of the 
tanks to which the hypo Is used or stead 
becomes so Impregnated to time with sli¬ 
ver aa to make the old tanks worth mum 
than the cost of constructing new ones. 
And In recovering the stiver from this 
wood the bunting method la again re¬ 
sorted to. 

It may be added to ranctosftcm that a 
-half ton of pure sliver—approximately the 
amount recovered fetch month as a by¬ 
product of the motion-picture industry in 
Ins An gel e s I s gufleWt to tan about 
WHO United State diver dollars* Tfaw 
hypo "nflner," however does not ratoftra 
a pries for hi* product on tola beta, tor 
b* must sen his stiver at tot market pries 

--for sotafed “ftratgn" attar And < 

quits remarkable etatfetatt that may h* 
ttaflt to thto connection la that, ofltif 
ttea or ter years a** all ttejgrar- a 
Men tram hypo pradtmh fer thstetta ' 
pfttttre Studios o# i^s IngwUf teut tote 
ton city otter* or ten ofttajrisfi df*> 

^ carded, as befeg of not adiHint value' w 
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4 * PfSMW tip ftwJMW 
rf&amimtim *m « m « mh mihp 

fli it* 

*Mr ^ < tt+rt toatte" Iff tea ert p Bv s 
of wfci» Off tree doctor tens whsa Ua 
«AM charge* devel o p wrtten wff, 
feta* toed wteteb has bM pat at his 
aTffpmfrl nmlM the t wffdo rtw tm non 
tom th* 4nrtff in hi* procedure. WotoR, 
totow fyom sad experience tin thorough- 
not* wlfc arteteh Un latter worthy exca- 
titn to preparation for hi* ftntna a, in 
otter to ho absolutely cariaia that ho 
shall W pat tho latter to pa top of any 
putrid nuttof Un t w o do cto r has had 
t6 do Ma toot to Imitate thl* ear* with 
tetter daaff tooia—ctflsei a*w» ate But 
torato a 



TUa whflcttoi of tin dental drill* for 
h o ll ow trees, la ao largo that tho hood la a 


)a catting Nton wood oat of 
tbled Cron drealar-saw b l a d e * 


stow tbs** |a fronted forum a machine 
that la to Story respect tha counterpart of tho electric 
drill of the dentist, and that attach* rotten wood to 
Just tot why that tin dental drill attack* decayed tooth* 
ttawto Indeed, one can hardly raaiat ptctnrtoa the tree 
a*'the fflant poeasaaor of a giant tooth, on which thia 
giant dfttt la at work; or vlanaHstng the operator a* 
ataadtog over hi* arboreal victim, instrument of torture 
to hand and cheerful smile on hi* face, the while he 
admonishes his patient to **Open wide.** 

The tre e drill Is oper a te d by a S3-volt, fan-cooled 
motor with pistol grip* trigger switch control, and a 


more than 38 inches from the ground. If it were any 
higher than this, its projection upon the ground would 
fall outside tha wheels at this angle* and the bus would 
capsIse It It claimed for thia coach, the latest model 
put In service on Fifth Amu*, New York, that Its cen¬ 
ter of gravity Is lower than to any .motor bus hereto¬ 
fore designed The track maker has a good start id his 
pursuit of steadiness, since the heavy frame and much 
of the heavy power-plant come naturally low to the 
assembly But a performance like that illustrated de¬ 
serves great credit, for all that 


flight from the Atlantic to the Pacific 
Coast 

The “Roma" was built by the Italian 
government In Rome, Italy, and purchased 
by the United fttates government at the 
termination of the war Its dimensions 
approximate those of the Zeppelin* em¬ 
ployed by Germany In raiding London and 
nut quite so large as R-84, the dirigible 
detailed by England to cross the Atlantic 
Tho site of the “Boras” Is fuhher em¬ 
phasised by citation of the fact that there 
are only live hangars In America capable 
of accommodating this air-going structure 
l*«r example, the hangar at Wlngfoot Lake 
Air Htatlon Akron, Ohio, Is 400 fleet long, 
a capacity whhh would leave the nose of 
the airship projecting outside of the door 
The airship Is 82 feet wide, 8&(J feet high, and is ca 
pable of transporting a useful burden of nineteen tons. 

The mulden journey of Uu* * Iloma,*' after being re¬ 
fashioned and reassembled In the United States, was 
not without mishap, although of trivial consequence 
After being in the air for slightly in excess of one hour 
the propeller bludes on the left forward motor were 
shattered when a tiny aluminum door on the engine 
compartment tell Into the profiler Fragments from 
the damaged member ripped u big hole In the keel cover, 
and, also, perforated u series of small openings in ttie 



Tara views of tha "Rama,” Unde Sam's airship meant ty acquired fna Italy, on bar trial flight 


speed, without load, of 88 revolutions per minute Its 
total weight with all connections la leas than twenty 
pound*, The patent burr differs from that of the dental 
drill to that It la assembled, instead of being cut from 
a stogie piece of metsl It Is mad* up of eleven tool* 
steal circular-saw blades, so set on th* Shaft that the 
teeth alternate. These blades are easily removable for 
sharpening. Thia devleet Invented by F A. Bartlett, of 
Stamford, Oopn*. mark* the successful eolation of a 


Anerla'i Latest Airship—“Roma” 

T HH largest aircraft ever flown to this country—the 
dirigible, “Boma,” acquired hy the United Rtates 
from Italy—was subjected to ita Initial flight recently 
at Langley flying held, VtrgtoHu The huge alr-golng 
machine has a length of 418 teat carries 1,200,000 cubic 
feet of hydrogen gas, And travel* at ft rate of 80 miles 
an hour With the replacement of ita motors of Italian 
design with six 12-cyUnder, 400-horsepower Liberty mo¬ 
tors, the cruising radius of this dirigible will he en¬ 
larged to the extent of making poeidbla a non stop 


lower diaphragm of one of the gan compartments. 
KxerrlHlng a iwacdcc of mind commensurate with his 
responsibility, the te< hntdun on l>*»nnl the aircraft sus 
pended the activity of the engine ns a means of lessen 
tag a Are linxard (Ins was vnlvcd out of the damaged 
compartment to relieve the pressure while repairs were 
being made. Three ]s?rw>ns were rendered tenifjorarily 
unconscious h\ the hydrogen gas Inhaled The dirigible, 
however, continued to function In ubsrace of the acliv 
Ity of the forward imrtors, and the flight begun at 0 40 
A M, continued until 1 12 P M when the huge mech 
nntsm was ug*ta brought to earth 
Badlo telri»bony and radio-telegraphy 
communications Were maintained with the 
* Itnum” from the Langley flying field 
throughout the three hours of flight de¬ 
signed primarily for purposes of tnspee 
tton Amateur wireless tiimrutmn followed 
tike fortunes of the airship, and received 
Information of the mlslinp to the pro¬ 
peller «too after 11 s nccurronce The 

operating crew and passengers, all told 
numbered 81 persons. When first taking 
to the air, the dirigible was free ballooned 
to a height of 400 fret, the gain In altitude 
twin# gradual as its pathway headed In 
direction of the Chesapeake Bay The 
flight, for the most |tart was made at an 
elevation of 200 meters. The Air Sendee 
of the United States Army contemplates 
a cross-countr* tost flight in the near fu¬ 
ture the plan being for the big dirigible 
to cross the Appalachians into Ohio .—Bp 
ti R Winter 

Building-Material Prieee 

T HE Bureau of Standards has recently 
prepared a table giving prices on tho 
mere Important building materials as of 
December 1st. 1821 This shows the prices 
to various cities of such commodities as 
brick, Portland cement, lumber, lime, sand, 
atom, glass of all sorts, pipe, paints, var¬ 
nishes and roofing materials. 


problem with which tree exper ts have been struggling 
for a dotett year* od more. 

Auto-Boa Stability 

A UTOMOBILE busses of large capacity 
ars among the moat unwieldy things 
known to th* human race* ao tor aa ip> 
paa raif a* go. It does not stem poeribVt, 
topktag at on* of these tenge carry-alls to 
motion, that it can be stab!*; on* gains 
too impression that every ton win ha a 
torn-oyer. One know* better, of conns; 
ttesra la nowhere to the world of motor 
bastes a model that looks morn utterly vo 
tetenoed than New York's Fifth Avenue 
1 baas** yet to teuton years theca have 
ttftetent two overturn* of these, both to- 
i oattlng from a driver's effort to make the 
r J*» stead on ita tall and *to to otter to 
ayoCi a ootfMau with 4 asy i iiUmsI/ 
toot oat of a aid * a ttes t Nsverthsl sea. It 
itefi 



peteibto raSarife* of what 
ttetata, w etevtnoa tea 
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1. The pattern plate and pattern, and the Cope container 1 Thp cope, and the drat mold. Note centering hole* H 

and pattern for acrarate aaaamhling 


Exactitude in Propeller Manufacture 

'fhe Substitution of Accurate Mechanical Methods for the Old Sweep and Pattern 


i f Is a strange anomaly Unit, In spite of the seventy 
Aoitrfl of development In stennishlp construction pne 
petlers lm\e continued to be cunt by wlmt are broadly 
tlw mme old foundry methods which wore In use when 
the first steamship * rt»s«Kl the western ocean It Is 
only nf Into jears thut the Tlineher process, which Is 
used In making the propellers for our Vuvy, hue fur 
nlsbed the art with the mean* of casting propellers 
which are so true tn form and design that no imuhlne- 
work Is required upon them 

Progress in Propeller Design 

The cotnpletol) successful propeller must he designed 
to Stilt the conditions of the vessel It l« Iniended to 
drive, it must be construriod iilwolitfclx tme to the 
designed requlnwents, imd H must 1 h> of n strong and 
durable non-corrosive metal The ndxent of the Model 
Tank llunln hu* mode It possible to obtain definite anil 
dependable Information as to the pawn required to 
drive a vessel of glxen slxe and hIiuih at dilTerent 
siiecHls. The model usuallx of wood is const rutted 
Hbout 1/48 of the full stun stennishlp, at least, that Is 
the proportion recently adopted at the Washington 
Nuvj Vnrd model tank basin Ah the model is towed, 
the resistance Is automatically recorded and by the 


on river steamers mg bouts, barges, and occasionally 
on oceangoing tugs, tenders, (mini* and freight steam 
shl|M 

Manganese bronze howexer, Is the uhuhI materia) for 
tlu letter thitw of freight, passenger and war vessels 
It him a mo<h higher tensile strength, has longer life 
b> reason of Its nnn-t'orrorixe quality, and has proved 
lo la? the liest material for the purpose The tensile 
strength of good east Irun or semi steel xrtries from 
JfiUOO ismndH to 48,000 iHmnds per square luth with a 
very low per rent elongation, whereas manganese 
bronxe bus a minimum tensile strength of OTi.OOO i*junda 
per squure Inili with on elongation of not less than 20 
l»er rent in two inches 

Physical Requirements of Perfect Propeller 

The phjslm) * harm t« rlstlcs of a i*»rfeet propeller 
art* a«urm> ns to diameter pltrii, blmle urea surface 
and unlformti) of metal distribution In diameter iu 
uii act the tips of the blades must be equidistant from 
the propeller center Ttu |ilt<h must be us designed, 
hilt It In of far greater Importance that the plhh of 
each blade lie uniformly Identical with the pitch of each 
eorretqMinding blnde This can lie accomplished only 
when every glxcn j*»lnt In each blade lies tn the same 


i Imructeristic* tlrnt propeller munufacturb under the 
old methods has been found fault) 

Old Method of Propoller Casting 

Previous!), there were two general methods of pro- 
peller manufacture in use, known as sweep and pattern 
molding. Tlte degree of succemi in these methods la llm 
It (Ml to the skill of the individual nwlder, nevertheless, 
the most skilled effort cannot produce a propeller tlml 
Is absolutely an unite In the essential particulars. 

Fig 8 Illustrates a mold for casting a 4-blade, solid 
pnqieller, which Is here being nmde by the sweep 
method In this method there Is set up on the pouring 
floor n cast Iron disk from the center of which projects 
vertically a round, stool spindle. Upon this spindle is 
plucvd a form, representing the huh of the propeller, 
and on a horizontal arm, or straight-edge, far mold 
sweeping Four )Hints equldtstunt from the spindle, arc 
set up on the outside of a circle that is slightly larger 
i ban the diameter of the propeller, and from these posts 
four Inclines are arranged whose slope represents the 
pitch or the propeller On these the spindle arm is 
moved to develop the mold pitch A brick form Is built 
up to represent the pitch or (mlltte, H|td this form Is 
covered wltli loam and swept tn the true pitch with the 


application of n certain formula to these data. It is 
possible to estimate with great Hcturacy the horsepower 
required to drive the full slxe ship.* 

Propeller design formerl) was bused on rulo-of thumb 
methods, on cuniiMirfwms between xnrious ship* or It 
was arrived at by related Trials of dlflTerenl pro|s»llors 
until a suitable result was 
obtained Hour Admiral | 

Charles W Dyson U8N. 
devised a method consisting 
of a series of charts, curves 
and tables, by which all of 
the factors of propeller oper 
atlon cun be computed, the 
resulting design if the pro¬ 
peller be muirately o»n- 
st rue ted In accordance t lie ro¬ 
te, will give the desired efli 
dent operation However, l»e- 
eanse of faulty methods of 
propeller munufarinriMHNirly 
constructed propellers have 
often subjected the designer 
to unmerited criticism. 


Materials in Propeller 
Casting 

' The materluls generally 
used In propeller manufac¬ 
ture are cast iron and man 
ganeue bronxo ultlKmgb steel, 
monel metal and other bronae 
composition■ are also used 
Cast Iron propellers are less 
costly, but am more suscep¬ 
tible to corrosion. They are 
used chiefly In fresh water 


relative pnultlon to the uxls as does the corresponding 
given jxilnt In e\ery other blade 
Tlie two most Important elements in propeller mnnu 
fucture are first the uniformity of pitch of each blade 
with the others, second the uniform distribution of 
metal in emit blade It Is particularly In these two 
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3- Preparing ike wM fee a 4 M sd t ptpBtt by the nwM g fng p tn ema 


spindle arm Tills constitutes the bottom half of one 
blade mold. The cope or top half of the mold Is con¬ 
structed on tlie same general principles, and after the 
two liulvea for each blade have been thus formed, and 
baked in the oven, they are assembled and the pouring 
of the molten metul Is performed 

In the pattern method, the 
operations aro broadly elm 
liar, with the difference that 
when a pattern Is used It la 
constructed throne blade and 
hub set over the central ver¬ 
tical spindle, and the pitch 
Incline and sweep arm are 
not required. It will be read¬ 
ily appreciated that this Is 
not an exact method of mold¬ 
ing, since each blade is up 
amtely constructed under 
different Individual act-up*, 
and Uiq errors of each Made 
are correapoqdlngly Individ¬ 
ually different OmiWMpMWtiy^ 

- in Navy practice there ia al¬ 
lowed on the surface of the 
propeller sutfldwrt exoese ma¬ 
terial of alloy far error cor* 
reenon hy qmcfalntng, * 
In exceotloiui enact e enlv 
Id pattern UtML UUtaef 
wood, ft warps out ot 
and If of Metal it most he 
mnebtte fthN fc afl , which Is 
costbr; aadevtki It this csjfe 
eastragf wtft vary «*ocOs* 
to thginditidnti toefertty of. 
races* $e ««***% *n* M* the 
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nuMrtiqUt*L*f » HNBPOt 
towter. fe«m wrtM 
pr^W*'* tt* swtop 
prncasa ***&nk from in 

**t CtMf ofskMod mold 
tag, and tte rawtfuo* 
proMtortepUttWflr k«* 

Iraparfectto a* **■*• 

IWraqufmwMuta. Thte* 
start |« state 
goadi* tb© machto* slwp 
rtsn,b(ci«»oe tb* In 
fainter tortonttoa of th* 
prop*Uar t ItU ahnoat lav 
poaslhla to produce a fte- 
Uted pvpdnct that to to 
perfect agroetnant with 
tli* designed require- 
went* 

By way of Ulnst ration 
at time tact* we quota 
the following four 8- 
btattod aolid manganese 
hrusaa wheels were oust, 
the light**! weighing 4. Cape and drag, after bak 
14,882 pound* and the ratal y by machined surf 
Iteavtert 15,807 pmmd*, 

tb* average being 14 747 pound*. The difference to 

weight Was 1410 pounds, or nearly 10 per cent casting 

weight vartoth* After machining, these four propeller* 

averaged 12,Oft! pounds, the lightest being 

11,800 pounds and the heaviest 12,22ft I r — — ■ 

pounds, a difference of 448 pounds. In this 

Instance the weight variation was reduced 

from nearly 10 per cent to the rough cast i>e*eHr 

tog to about 3% per cent after matldning. Hladci 

Yet the heaviest rough ousting became the 

lightest finished costing and the lightest 

rough casting liecuiue the heaviest finished 1 

costing. 
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4. Cepe and drag* after baking, closed and secured sent- S, Three drag maids for three-blade propeller, asnem- 
rstely by machined surfaces and locating pin* H Med In their proper positions on the surface plate 


accurately with relation 
to a machined surface 
plate and locating boto*, 
has been transferred me¬ 
chanically to a mold 
form accurately estab¬ 
lished with relation to a 
time bine-finished surface 
plat* and identical locat¬ 
ing holes; and as (he 
blade as an entirety has 
been accurately trans¬ 
ferred, every point to 
that form Is positively 
established In correct |*h 
sltlon. The operation for 
each blade Is Identical, 
so It follows that the ac¬ 
curacy of eiuHi blade Is 
Identlnil The work of 
pnpurlng the surface 
plate*, Husks, et cetera, 
to itII within the range 
of si and n rd machine 
shop practice, and Is 
eitullv iHrformcd to an 
exact iiLcurucy which 
will result to the foun 
drv producing a pro* 
ladk r of equal accuracy 


that nmialns a common center lade and a series of 
locating holes radially grouped around ihe center bole 
and corresponding identically with the locating holes Id 


Tk«t No t 


Tb* New Method of Propslter Casting 

Now tb* xnetlKid of casting known its Hindu 

tlie Thncher process which U herewith Ittade 

Illustrated Is one to which the causes of Hlade 

Casting Irregularity and error have been Itimtei 

mechanically dim touted, and by the fol- T 

lowing meuns In a (impeller mold the Pthclei 

hub and blade form In accurately located 
with relation to u perfectly machine- 
finished surface plate containing sceu- M« 

rately esuhllshed drilled locating holes. <Jjd 

Tlwti tlie Impression of these forms Is Ttouh 

mechanically transferred to wind molds pirr 

contained within eust Iron flasks having i lT1 

also accurately umWilnefi surfaces and 
Identically similar locating holes. After Its SSSS 
the patterns are drawn the molds am Ta 

sprayed with lead wawli by air sprays to 
give a smooth finish to the surface of the mold 

The flasks mold* are baked to present a hard surface 
that will not strain under casting pressure, and are then 
assembled on h In rue machine-finished surface plate, 


D—artptlnn 

No. 

IfsterUl 

t hi at Iron 

81 b* 

17 ' tr 

Weight 

Lit 

Avrrag* 

Lb* 

llludes 

1 

487 *» 


lllades 

> 

Cast Iron 

17 tr 

1 ST’. 


ItludcK 

H 

t'asl Iron 

it' tr 

4871 

4 H 7 U 

IHtides 

4 

t’ast Iran 

n tr 

4 H*> 


lW«oHptkm 

No 

Mate rial 

I'KST No 1 

81 m 

18 ' tr 

Urea test 

Weigh* 

Lb*. 

\ arlatbai 

Average 

lb*. 

HUuIcn 

1 

llronxe 

434 % 


Itlmte* 

» 

llranxc 

18 ' il¬ 

4 ft 4 H 

1347 

lllades 

T 

llrantH 

ls tr 

4345 


lllades 

4 

Hrottice 

?«' tr 

4*m 



Greatest \urluilou—% pnmid* 
The instil Jilt Hun* of thl* 1 \ ih* of propeller have shown renin rknbh 


etflriency In alteration 


Method 

Old 

Tliiu her 
Aituul Having 
Per iVm Hu vim; 


Ruugfr Wt 
Lb*. 
♦ 771 X 1 
rtftiH 
2fthT> 


Finished Wt 
Lb*. 
QTm8 
484J 
1710 
'0 4 


Molding Time Psr Cent of Actual to 
tours Dntdirnad lMleh 

l!Mui 111 mil 

Jto non a* citMt 


Description of Equipment 

A cast iron nssombh plnte, mm bine-finished over lls 
surface In provided wlllt locating holes transferred 
from the Jig or template, and on this plate 
1 the finished mold Ik Assembled for pour¬ 
ing A template of ca*t iron, carefully 
jmtB ltmchlned, to used to pulling tlie locating 

Variation holes In the drug pattern plate, tlie cope 

I lontulner, drags, cope* ami Htocemhly plate 

J The diug pattern plate on which to ratnb- 

* ltoltcd n portion of tla huh nnd the drlv 

» iiound* tog * nce pra*iieller I* un accurately 

machined plate with It* link* drilled from 
the template Tlie co|»e (‘ontatner to a box 
Bt like stnuluro of metal with holes drilled 

J from tin. same template Tlie drag* and 

1 cojies are nlHo of cast iron and of box like 

-j i-onstructlon heavily ribbed to prevent 

“ Maying The top and bottom aurfnee* are 

riclii I phmed accurately and imrullol and It to 

11 * * drilled for baatlng holes to correspond 

with those In the aHsemhly plate, drag 
rty*, tn plate and cc»pe container Tlte drug i«t 

lMich tern and cope patient un. made of hard 

wood or of metal If preferred 


Includes tnetul allowance for planing blades 


Table showing saving to time and material by the new process 

M the flasks and pattern surface*. These gn»utw of local or 

ice tog holes are i>o*Utinned at tin angle of exactly 90 de* en< 

tea green for a 4-htaded prrqteller and 120 degree* for u rut 

ite, 84»laded propeller Thus n bittern form established 


The Molding Operation* 

In the engraving to Hr 1 to shown tla 
cast Iron drag pnfiern plate to which is 
■ ■■ U iittuc bed u imttern of wimhI wlikh to set 
•k* to the exact pilch of tlie driving face of 

the propeller Over Ihto to placed the drag 
or metal molding box (see Fig 2), the two ltetog fast¬ 
ened together through lx>lf boles II Sand Is then 
rumnusl up over the puttetp which to now inside the 
(Continued on pope it9t) 
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Aid vl«w of tl* motor Umbos sad bothr «C4t vtaw Ml ri*V of wrist 

Tkm sectlcns tin wing mpwtut feature* if the mv Caste M m ear 


A Steam Car That Is Different 

Gas-Car Control and Gas-Car Finish with Steam-Car Smoothness 


M ORE than one atetun ear has beta hulled an the 
new departure thnt w< utd bound the knell of gnw>- 
line earn* but nonwhow < r t tlier niiun < f flu «e marvels 
ha\e failed to materialise ami nearly all < f them hare 
disappeared entirely frtm the markets the> were eup* 
poeed to rapture The j rtndpal reawnv f »r this were 
that the feulto of these early models were fundamental 
and their complexly was such that drivers gave them 
little care and much abuse The result was of course 
lack of confidence on the part of the driving public 
But despite the absence of steam automobiles there 
has been greet Improvement In steam design and con 
struct loo and the utilisation <f oils for fuel In the last 
fifteen years Is the time ripe for a car embodying 
these Improvements? The designers of the Coats car 
Illustrated herewith feel that It la. This steamer pre¬ 
sents no si pea ram e * nearly the same as an up-to-date 
gasoline machine that It Is practically Impossible to tell 
the difference Even upen close examination one might 
be unable to detert the fact that a gasoline engine was 
nc pert of Its equipment A foot brake and a dutch 
pedal occupy the usual petitions and a gear lever ex 
uctly similar In appearance to those in use no gasoline 
(.arm Is also placid as It might he on a gas car The 
dash has a switch there are electric headlights the 
rear axle Is prattlealh the same as those In ordinary 
use the radiate r which hai»pens to be a condenser 
Is nevertheless to all Intents and purposes a radiator, 
and only uxnkr the tnod t* (here a change 
But here the change Is manifest A he Her occupies a 
position Just behind the radiator and Immediately 
behind that under the driver a feet Is the engine and 
gear box Onh In these units Is the car different 
To start the tar the driver dots as he does In a gaso¬ 
line machine He turns u switch—starting a small 
electric motor which drives a fan and a pump Ths 
fen forces air thn ugh the firebox and when the pump 
lias placed the fuel under 41 pounds pressure the auto¬ 
matic atomising Jet at the top of the firebox opens 
and sprajs fcenwne (which here gives better results 
limn gasoline and Is far cheaper) Into this firebox In 
quantities exhetlr suited t the utn unt of air that en 
tent The kerosene Is sprajed 
past a spark plug which au 
totnaticaUy Ignites It task 
lug the old and objectionable 
plkt tight” a thing of the 
I met The fire once started 
motigh steam to ran on Is 
generated almost at once 
A throttle lever placed Just 
lieh w tin wheel controls tbs 
mtlre forward movtment of 
the car There are speeds— 
two of them forward and one 
reverse—but there In no 
i hitch and the car starts 
Just as readily on high as 
on low >en Utile use will 
«ver be found ft r low except 
hi emergency where evocative* 
power la required 

T reverse It Is necewtaiy %jmm 


as with the usual car ti shift gears for this steamer Is 
n t equipped with a revendng engine Tbs reason for 
this Is that moat people are familiar with the usual 
gear shift reverse while few understand the principle 
whereby a simple shift of cams reverses the steam en 
gine Bring without a dutch however makes It necee- 
narj for the driver to close the throttle before backing up 
There 1s a clutch pedal however but that la used 
t nly when more power or speed Is needed Then this 
pedal la depressed allowing steam to outer the cylin 
dere for the full length of the stroke When the engine 
does not require this extra power the Inlet cuts off the 
Incoming steam when the stroke la flve-tighthi com 
I dried and the expanding steam completes the stroke 
The engine Is V shaped and has three cylinders with 
two on one aide end one on the other Had they been 
placed radially one cylinder at the bottom would hare 
caused trouble by reducing clearance and would hare 
been a catch all for water that might collect from 
condensation endangering the cylinder itself which 
might hare been subjected to fracture because of the 
water being compressed by the piston As the cylinders 
are placed there Is no possibility of this and the 
crankshaft Is so swung that an Impulse te given It 
every 120 degrees while the Impulses themselves are 
felt through rerv nearly 180 degrees thus overlapping 
for nearly 00 degrees and adding to the usual smooth 
ness of the steam engine the overlapping power of the 
nralti-cyltadcred gasoline engine 
The engine Itself Is light smell and powe rf ul 
Tested as a gasoline cuUoe would be tested It produces 
over 50 horsepower and >ct It swings no flywheel and 
carries but twenty odd moving parti. There are no 
spark plugs In the cylinders, no carbon to foul the oil 
and hurrv the wear of the cylinder walls and pistons 
The pistons themselves are fitted with three rings each* 
which offers an exceptional factor of safety 
The Inlet and exhaust valves aw similar to tboae in 
use in most gasoline cars. The tacomlng steam asters 
when s poppet valve Is actuated by a camshaft, and 
this Inlet valve closes when the piston has moved fire- 
eighths of the way down the cylinder except when the 



foot pedal Is depressed, when It allows steam to enter 
for the entire stroke At the bottom of the stroke a 
port similar to thorn In use hi some t wo-cycle engines 
la unoovered, and the steam eacapee until thnt which 
remains In the cylinder Is under ordinary at mo s ph e r ic 
pressure, But Instead of the piston s working against 
this premure on Its return stroke, a relief valve opens 
and the returning piston entirely exhausts the steam 
At the top of the stroke the relief valve does* sad 
the Inlet opens, repeating the cycle 
The escaping steam passes Into the radlstor-like con 
denser and when condensed returns to the water tank 
as water retaining some of Its heat and conesqucntly 
subject to quick use again Tb# car carries 25 gallons 
of water and needs to be filled only after several htitt 
dred miles 

It is only natural that the boiler of a steam car 
should attract attention The Coats boiler la unique 
In several of Its features. It Is built of 20 drawn steel 
water tubes each 1744 feet long Three tubes are very 
easily interchangeable and can be removed and replaced 
merely fay releasing two bolts at each end The headers 
are built of pre s sed steel and are one-feurtb of an loch 
thick The hot gases pass down the firebox and ays 
directed upward through the ferward half of the boiler 
to the superheater above, and after pasting the super 
beater and the steam Cheat, which are located on top of 
the holler they pare down on the other tide of a baffle- 
plate that runs vertically and laterally between curves 
tn the water pipes The used gates pare through a long 
pipe the length of the car and are finally Inst In mock 
the same way as Is the exhaust of a gasoline car lathe 
whole car three is not n tingle appliance that Is subject 
to adjustment is nothing that is not permanently 
set and consequently there is no temptation on the part 
of the amateur driver to * monkey 1 with his can For 
instance tbs vans that sprays the tori can hr no pore* 
WUty be cheered. There is no adjustment to it The 
safety valve on the boiler Is set and sealed. It reanot 
be tampered with The tarn of * syritoh starts tftq car 
and when the steam pr es sur e reaches 5PP pounds the 
furi Is automatically tinned off* and whre the frereure 
has bare Maced to 
pounds the fuel Is an toured 
cafig touted op and ts Jg 
toted, notfia pllti tight 
to a speMPB* 


Chastise! the new steam can ahewiad Iseetlea af the ventre safes 
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i tis BpUMfi 

s ft mm* ttm cNhtottMif* • ter 

I &note Bi w i ihftete th* |M t( 
6 tr pte te tef ft ftMtar amatol 
. tt> tftl* lurnm tgr tb. tvtmk Protects 

__n* tes t es Is ute mate hr setae sons 

teeri ttteJMwtei two moll. tWHw w tet bottles, 
saw tetesAtt ss fttte Inch wtem tfttog. md a attach 
pf ffHhfflHh toett gUuii tubing. Tb# fbitirimh 
f ** prtbsehtlratad nmwonlam MmUt and hydro* 

|Jl££!%b* ammntm a ematt amount of nA etan- 
fcftl It parted »to the bottles, ^ blowing through 
the rabbet pfetag a dense whit* note tamo from tho 
tpmofita. Tbt device may bo carried 
Ittjbo ft kUk irtthnt danger of too end the vnoke will 
toUsw air wrrmt* without ttjr tendency of its own 
to rise or toll*. 


IwHrtH Appurmtw Hit Dfnpgn— with 

IW 

I V ft great many indusiriee. such y the manufacture 
of salt sugar, caustic soda and potash, an easentUl 
feature of tbs operation la the evapor a t io n of the exceea 
water from the flotations of the crystal* TO evaporate 
10$ kilograms of water at 100 degre es Centigrade, WT 
catenas of hast moat be famished, which requires the 
homing of not lees than 830 to 280 grama of good 
quality ooaU Tim heavy rise tn the coat of coal dure 
lug ttm hurt aaven years has led to many attempts at 
the finding of a leas coetty method of evaporation 
Co* of the moat interesting of these la a revival of a 
pr oesa s suggested by a French Invmtor named PeRetan, 
nearly a hundred years ago (1888) Hie principle 
open which this method U baaed U shown In our 
drawing 

As eolotiba to be concentrated 1* placed In a con* 
tatner, A, !n which la I mm erse d a coll of pipe B The 
vapor above A la drawn In by a co m pressor which re- 
ceopreaaes It within B Hare It la condensed and tho* 
rest or es Its latent evaporation heat to the solution A. 
It Is evident that the same heat required for the evap¬ 
oration la nasd over and over for an Indefinite number 
Of times* The water discharged from B is pure die- 
lilted water, so that the p roes a a can be made to serve 
a double pu rpo s e conc e n tration and distillation 
It la obvious that the liquid which Is condensed In B 
must have a higher temperature than that of the sola 
tton A, to that there may be an exchange of beat be¬ 
tween B and A, bat tbs dUferenee between them need 
net be very great provided then la not much loss of 
heat, the degree of compression provi d ed by the com 
p r es sor must be calculated with this in view It must 
alee be taken Into account that when a solution Is 
concentrated the vapor teuton of tbs solvent Is low- 
«red—in other words when the same pre s su re la main 
tatnsd at tbs surface of the solution the temperature 
of the latter will rise when the concentration la In 
creased. Under these conditions the vapor or steam 
above the solution la superheated and the c omp ression 
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Smoko gnbr that tsBa hew air la rtrmliHng In 
drying apparatus and the Ufce 


which It undergoes Incr eas e s the degree of the super¬ 
heating, so that to secure condensation one must Inject 
water Into the compressor There are practically no 
calorie* lost since the lose which occurs In the com 
preeeor Is regained in the steam 
The sole expense Is that of the mechanical energy 
required to operate the compressor Phis may be ob 
tained from an electric motor which may be run bv 
water power The chief difficulty with this method 



The forties* svspsratsr 


has hitherto been with the comp res sor since both those 
fthteh have an alternating movement and those known 
a* ejectors In which the vapor extracted from the 
solution la drawn In and compressed by a Jet of live 
■team, are unstated The use of a rotary compressor 
appears to be more promising tn fact, Important appli 
cations were made tn Germany during the war espe¬ 
cially for the concentration of sea salt 
Aside from the economy of fuel the advocates of the 
Felletan process claim another advantage—that of the 
fadllty with which It operates at a low pressure and 
consequently at a low temperature which of course 
stake* it valuable for treating substances which undergo 
alteration at high temperatures. 

The rotary compressor now in use however, Is not 
practically efficient at less than 00 to 100 horsepower 
Hence it can operate only upon gases at a comparatively 
high pressure For this reason the Pelletan evaporating 
process Is limited at present on the on* hand to large 
plants and cm the other to evaporation sot requiting a 
high degree of vacuum. Ita application a 111 un 
doubtedly be widely extended as soon as a rotary com 
preeeor having a high degree of speed and capable of 
extracting gases at tow pressures is constructed Even 
now It results in great saving of furl where It can be 
suitably employed 

Automatic TraSc KegnbUkm 

A UTOMATIC tnffle mentation U more and more the 
order of the day Milwaukee la the latest city In 
the field with a device to effect this. The noteworthy 
m a t ur e of the tnataUatton which wa illustrate Is the 
excellent provision which It makes tor changing the 
direction of traffic 

Tbs four open windows which our photograph shows 
are duplicated on the other aides of the poet The 
Upper comps i been la show the rtgnal “Go in green 
letters on the east sod west, and “Step* tn red at 
north and south. The lower compartm ents reverse this 
arrangement. Beversal from the one set of signals to 
the other It don* au to m ati cally, by means of a dock 
control Accenting te tbe^elativa Importance of the 


streets at whose intersection the signal stands, the 
upper or the lower set of signals may be given more 
time then the opposing ones, fay proper setting of the 
controls. 

The appealing feature of this signal, however Is the 
‘Twfic Change globe that surmounts the whole Ale 
is lit for a few seconds only. Just before the shift In 
the signals It gives warning of a hat la coming and 
affords an opportunity for all vehicles on the street 
that Is about to be blockaded to clear the crossing 
This globe Is 10 Inches tn diameter and when lit can be 
seen for a mile 

During the hours of darkness the flour base lights 
are also lit so that there can be no excuse for any 
drivers crashing the concrete bam of the signal The 
a hole Installation hus mude a decided hit with the 
Milwaukee public pedestrians and motorists alike 
and the use of the device will he extended Since It 
waa Installed on August uth at me of Milwaukee* 
test comers there has not lawn a single accident here 
Tlie signal la the Invention of Hugo A Kleinsteuber of 
Milwaukee s police and tire alarm *v stem It goes with 
out saying that at times of pniude fire extra heavy 
one-wav tinlhc etc the motois can be thrown out of 
gear and the signal operated b\ hand 

Helium 

T HE experimental helium plant nt Petrolla Texas 
conducted under tin* authority of the Amu and 
Navj llellum Board was in operation during the jear 
at various times and helium was produced for short 
periods A study of (lie practicability of storing this 
rare and mm Inflammable gas in mine workings was 
mude at the Bureau of Mines experimental coal mine 
at Bruceton Pa At the cr>ogenlc or tow temperature 
laboratory in Washington D C liquid air In quantity 
1# now being produced The primary « bfact of this lab¬ 
oratory la to investigate gases and liquids at low tetn 
peratures with spetlsl reference to the separation of 
helium from natural gas. Field lm« hi I gallons of pos¬ 
sible supplies of helium in natural gas were completed 
during the >ear every known gas field tn the United 
States having been tested Result*, were markedly 
sucrewful as they have shown that this countrv con 
tains tlie largest supply of helium bearing natural gas 
In tlie world 

A Coding Fan That Advertises 

A N Arizona shop that wishes to keep Its patrons cool 
and at the same time Justify tho expense some¬ 
what bv advertising bom fit ran two series of fans from 
the front to the rear of the store *ach ton surface I* 
a muslin sign on a frame suspended from the celling 
A Jointed n d runs tlw entire length of euch series with 
a pivot connection with eutli ton rod The long rod la 
pivoted to one side of a drive wheel In tlie rear so 
that as the wheel revolves It alternately pushes the 
fans forward and draws them back The power Is 
secured from the regular power shafts used bv the 
concern and being of a very low order it costs little 
or nothing to produce 



These advertising signs are fans, toe; they are rocked 
bosk and forth tathafr bearings by a shaft 
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scuumnc amsrican 

Sdentifi^ftoad Legislation T 

How the Federal Highways Act Will Take the Hk-OHdisa Characteristic Out of America's Roal Sjrttew 

By C H. Ckutdy 


T HE United Staten Inis never until now poestassd a 
trulj nutlonttl rood policy The automobile was 
developed, kcow up nod overran our two million miles 
of highway8, with hlghxxHj legislation lagging far lie- 
hlnU its de>eloptm*nf HpormJk attempts to Arrive at 
ii consistent scheme of u country-wide road system 
were made cases In (tolnt being the Bureau of Public 
lloudri with It m exiterimental In bora to rice, and tin* re- 
<*ent Federal Aid Road Bills, encouraging the several 
HtmcH to IhiIIU roads, by paying part of the coat from 
tlie national trwimiry But not until the passage, In 
\o\euils*r, of tin* Federal Highway Art could we be 
Mild to lmxe formulated a real road polity Thin bill 
mark* an epoch In our road roastrm (hm because, first, 
U nui line* the beginning* of a national highways sys- 
leiu and second, because It estnbllNhes new principle* 
In the legal iixpect of governmental mud conetractlno 
Hitherto Federal it id luis Ikkh distributed utnotig the 
si a tea according to a formula taking Into consideration 
existing road udliHigis |Mipiilut(on and amount of rural 
free delivery routes Jte\ond thin the Federal govern 
meat did not go Mute* were twrmltted to a pend thetr 
Federal aid ujam any mads in the state they desired 
Hhlch might meet with the approxnl of the Secretary 
of Agriculture 

Now all Federal aid must be fqsmt upon not exceed¬ 
ing 7 per cent of xiah state road mileage, nnd three- 
sex-enth* of this mileage must be “primary” or “inter¬ 
state" highways Moreoxer, the designation of these 
Interstate highways Is left not entirely to the State 
Road CotnmlHsM) Tlie road plan of this Commission 
for blgliways to receive K«b»rn1 aid Is 
subject to review and apiirovHl by tlie 
Secretary of Agriculture (which means. In 
effect, the Bureau of Public Roads), so 
that the “Interstate * highways of ndjoln 
Ing stales may he made to Join, In other 
word*, Untie Sum la going to gl«> Federal 
aid to states, tut before, but now Is going 
to be sure that three-sex-entlis of tlie road* 
so Hided shall form h national highways 
system The remaining four-sewn hs of 
ti state** road mileage which may receive 
Federal aid, must "connect or oorrelale 
with the throc-stwenths. 

This 1* the real beginning of national 
highways. Tim |mwer of Initiation of n 
Federal-aided road building program Is 
still with the state hut the power of veto 
Is with the Secretary of Agriculture, and 
neither state nor Secretary mity penult 
loss than three-sevenths of the design n ted 
mileage to receive Federal Hid 
Tlie moat \ Rally Important proxlslon of 
dm Federal Highway Ac t Is that for 
mnlntnumce Curiously enough, we, who 
pride ourselves U|*m Iwlng the most practical people 
In tlie world, esiw* lally In nmtlers of engineering, have 
never fully nwognlxed the undoubted fact that roads 
wear out Just us do any other man made product Our 
roads have been built, often, as well as road* can be 
built Our engineers need take a seat back of no corps 
In the world when It eorocs to layout, drainage, carves, 
grades, materials, foundations, subsoil pm king con¬ 
struction, and finish Rut we have too often gone 
u|h«i the hyfKithesIs that a rood once built was like 
u monument, enduring for all time Hence an Intoler¬ 
able waste of pnblli money has resulted in tlie often 
complete destruction of fine nwds. dim to parsimony 
m maintenance funds or the complete almence of any 
Nxstematle maintenance plan 

Nothing like thHt under the new Federal Highway 
Act States accepting Federal aid tn build road* roust 
maintain the rouris so built and provide In adxance 
tlu necessary funds If they do not, the Secretary 
of \gricultmv will notIBr them If, after notice they 
still do not maintain thefif’wleral aid roads, the rutted 
wrap** will mint Into Mich states and do It* for the 
state und thereafter those states get no more public 
funds for mud improvement until those maintenance 
hills are paid In fnll 

As the Hum to begin to maintain a road Is the day 
when it is <>i*n<Htt£br traffic, no state can accept any 
Federal aid for nn$¥oad building without showing the 
rands In hand for maintenance. 

Here ts the second legal moving spring toward M* 
thrtittl highways, as completely mads, owned. Improved 
and maintained by the nation In course of time, as a 


larger and larger mileage In each state gets improved 
and demands maintenance, a larger and larger propor¬ 
tion of state funds will be so utilised The “saturation 
point” will come sometime, when all the state's mad 
funds are absorbed tn maintenance. At that time, when 
u state finds Itself estopped from further participation 
In Federal aid because all Its available funds an used 
In maintaining already built Federal-aid roads. It is 
likely to become an enthusiastic convert to the doctrine 
Umi the Federal government should maintain all Inter- 
state nm<{*' And when the United States undertakes a 
jM>li(.y of rood maintenance It Is obvious that It will 
also undertake a policy of nattooal road-bull ding, 

t ism these two great provision* of the new act 
"hung all Die law and the profits” (to paraphrase) of 
rood building In Its now legal aspects. 

There Is no loophole left for political graft within 
the state. In times gone by Jobs upon the Stats Road 
Commission were not Infrequently looked upon as 
proper rewards for party work, without any regard to 
the engineering fitness of tlie appointee to the work to 
be done That Is now Impossible. The act specifies 
mly such “durable types" of surface and materials as 
will “adequately meet both the existing and probable 
future traffic needs" nnd also lays down the dictum 
that the word “maintenance** means “the constant mak¬ 
ing of needed repairs to preserve a smooth-surface 
highway ” 

From time to time there have been examples of woll- 
couducted propagunda campaigns In tills country look 
ing toward the adoption by the United States of some 


O NE of the natural consequences of national growth and national 
development u that tome things that mere once regarded at mat¬ 
ters of purely local concern, m which the Federal Government 
should under no circumstances meddle, are no I* found io be of more 
than local consequence A hundred peart ago it Was not mere local 
pride and prejudice that made road-making a locat affair it teas the 
Very nature of the case that made it so Today, by the tame token, it 
u not Federal interference or the desire of one section of the country io 
run thmgt for another section that leads die Government at Washington 
to take a deep interest tn roads throughout the nation and to formulate a 
program for thetr proper construction and maintenance it is the fact 
that, in 1921, roadt are a matter of national concern that lead to this 
action What the Federal Government is to do for America'* roads, 
and why, and whai should groat from ti, under ike Federal Highways 
Act &h«h was passed m November , am/ is just coming into good effect 
as this tuue reaches our readers —this is Mr Claudy's theme here — 
The Editor 


haps, teas than would now be needed to widrii cue block 
of K» k^ gft Xi 

The e uumi y fosd at today la the intercity boulevard 
of tomorrow. Twenty year* ago an 18-fodt road be- 
twaan Ntew fork and Philadelphia was plasty Mg 
enough. la It ao today? 

“Ample width” moons anything, or nothing. Doubt* 
lip a man building an 18-foot road today thinks 10 or 
40 feet of right of way “ample.* But what of tomor¬ 
row, a hundred, two hundred, three hundred ye a rs 
hence? Will a hundred, two hundred, even three hun¬ 
dred feet be then of “ample width?" Doss It take a 
Jutes Vena to Imagine a 300-foot boulevard between 
great cities. Its crater devoted to high-speed traffic. 
Its adjoining sections to normal-speed traffic, Its edges 
to truck traffic? Why wait until property is pro¬ 
hibitive In price to secure a real “ample width?” 

However, no law Is ever perfect, and this one doesn't 
pretend to hew It la a great step In advance It turns 
over to road making nn enormous amount of surplus 
War Department machinery — tractors and road ma¬ 
chines, steam shovels and concrete mixers, etc. And 
this ts of vital Importance. for states too poor, or too 
backward, cur too Ignorant to appreciate what modem 
nuuhlnery cun do, and whhh therefore will not pur¬ 
chase, will take ns a gift and use the “new-fangled” 
rood making methods. And once the object les son has 
been seen, exit the old way of making rondo, by shovel- 
!n hand and Inexpert labor 

The now Inw Is specific on many other points. One 
of special Interest to travelers Is the provision that all 
Federal old highways shall be toll-free, 
and that “bridges’’ are considered as In¬ 
cluded in the term “highway” go there 
must he an end to toll bridges (f they are 
od Federal nld highways. But It would be 
Impossible In an article of this length to 
analyse the Mil In its every section. Suf¬ 
fice It that this is constructive legislation 
tlmt It specifies an interstate system and 
demands maintenance, so that the hundred 
und fifty millions of dollars which may be 
spent by states and nation together In the 
next eight months will go for something 
which really connects part with part, and 
tor roads which once built, can not there¬ 
after be neglected, to the detriment of 
traffic and the wasting of their cost. 


“stundnrd tjis* of r<md Naturalb the people who 
niHke brick xxonid like to see brick made the standard 
Tlie concrete people would find much profit could Unde 
Smu Ik* led tn demand cxmcretc for nil road construc¬ 
tion, and the tar-wnd-oll product people would like to 
see innnidum nmds trented with their products made 
ii standard 

Their hope* are finally and fbrexw dashed In this 
MU, which Is as It should he In a country of such 
vartetj ns this, whore both the road-need and the 
road material vnry largely the specification of an> 
one tjpe as a standard would be a “pork barrel’ of 
unprecedented proportions Hence the provldra of this 
set la of great Importance that the Heeretary of Agri¬ 
culture “shall approve the type and vldth of ronstrne- 
lion iu»d reconslnu thm und the character of Improve¬ 
ment, repair nnd maintenance in each case, considera¬ 
tion being given to the type and character which shall 
best 1* suited fror each locality and to the probable 
character and extent of future traffic.” 

Unfortunately, our legislators either lack vision or 
have too much confidence in tha ability of any one man, 
no matter how honest, to dor* criticism. For while 
the act specifies a wearing surface of not less than 18 
feet (save tn aomo special coses) the inqiortant matter 
of “right of way" Is dismissed with the single proviso 
that it he of “ample widths What, O Sotoxu, is 
“ample width V 

Broadway and Fifth Avenue were both of “ample 
width” whoa laid out. Are they now? At what coat 
could Broadway be widened? Had Broadway been 
widened a hundred years ago it would have coat, per¬ 


Why Not Stainless Steel Cutlery? 

A N American lately returned from 
abroad, having visited Booth Amer¬ 
ica, Australia, South Africa and Great 
Britain, xx as Impressed with the atstn- 
reststlng steel xthlch Is now very rapidly 
replacing the usual form of steel cutlery 
knife He made Inquiries, <m coming home, whether it 
was possible to purchase similar knives hero, and he 
found that the knives available were Indifferently fin 
lshed and it wus difficult to get any of this new steel 
On further press in g tor Intonnatlon he found that 
tlie best of thlr etalQ resisting steel la the result of an 
Imratfoa an American soil He made 4t bis business 
t» call on one of the large cutlery manufacturers to (tod 
out first-hand why It woe not possible tor him readily 
to buy neveiMfiatnlng cutlery Stripped of much ver¬ 
biage and extraneous matter, the txphuutttog ottered 
was that the American consumer had already onhati- 
lutrd the fandUar plated knife, with Its utter Inobfltty 
to cut anything tougher than hot butter, tor the old- 
Cushioned atatn-invHtng steel knife, and that the Amer¬ 
ican housewife hod,not become edncatM to the gdron- 
tugro of the statefe"* steel and to its bakftty. 

Under crose-examlnattoo. however, tbU manufacturer 
was naked how long the average stainless steel Jknite- 
blade ought to last with the amount of sborpenteg It 
Is likely to get In ordinary use. Reluctantly and indef¬ 
initely be pat the period at about twenty years, to 
rowwise to the Mtattq question, he then fteefy admit¬ 
ted that Within a very short time his phut atytu deUM 
turn out all the Knives that toe Atosrfcqn public Were - 
likely to buy p*p*4teg there were ho rsphteemehto tk a 
period soy, twtotff yaara. H appear* thereto™, thjM 
toe <*Ur w$y tot Amertoan constate* pnbffe 
stateless steal jtotees is by friatetofetaw havta thrift* 
Ad ft* tbdr wtftaitara, 

kinds of ktotes wlU hardiy rater ipnch roto tab ta to s 
it be on the ground of coot 
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The Raw Materials for Artificial Daylight 

Some of the Little-Known Processes and Machines Used in Making Incandescent Lamps 

By Harry A. Mount 



General view of the equipment for making electric-light bulbs 


A BBIBF Investigation oa 
tbe part of the writer 
served to eetabllah tbe fact 
that a vtatt to one of tbe 
great toceadeecent lamp fac- 
tortea near New York, for 
tbe purpose of daa eriblng to 
readers of this journal 
tbe Intricate process of 
manufacture —or tor any 
otbsr p urp ose wo o Id be im¬ 
possible Aside from tbo Ger¬ 
man dye Industry, there la 
perhitpe no other which 
guard* it* secrets so closely 
os doss the incandescent 
lamp Industry. Notwlth 
standing that the electric 
light Is one of the outstnnd 
lng developments of nn age 
of mechanical and electrical 
marvels, tow persona know 
anything of the methods of 
umnntociure 

An official of one of the 
great factories of the kind explained that while the 
largest plants operate under lb*®** from a parent ctm 
eta, which maintain* great central research Inborn to- 
rfee, each of the individual plants maintains n research 
staff of Its own, engaged especially In the design of 
automatic machinery tor lamp manufacture Thus, the 
research development on incandescent lamps is avail 
able to all of these associated manufacturers, but the 
machinery is not common pnqierty, and each factory 
lias perrets which it guards even from its associates. 
And especially are these secrets guarded from the ears 
and eyes of some fifteen Independent manufacturers 
who operate without license But through the courtesy 
of Mr Charles Blsler. of Newark, N J, one of the fore¬ 
most designers of lamp-making machinery, we are 
at last enabled to present herewith what 1* believed 
to l>e the first popular exposition of modem eleark 
lamp making. 

It is probably because the public ha* not been nl- 
hnved to watch the evolution of lamp making from the 
days of tedious hand work, that the machinery which 
make* modern lump* seems little short of marvelous. 
The machines seem the more wonderful to the e.\e of 
the la> man because many of them bundle gins*, and the 
Idea of modeling glass parts with minute precision by 
automatic machinery is in Itself something of a novelty 
The usually well-informed mun would probably say 
that Incandescent lumps were made by skilled hand 
workers, trained to the tedhnw processes involved. A* 
a matter of fact, tliey are touched by human hands 
only in being transferred from machine to machine. 
Marvelously contrived machinery now does the work 
that once was done tor skilled fingers. 

Have you ever examined an electric light bulb from 
the viewpoint of a manu¬ 
facturer? It prevents a pui- 
sling manufacturing prob¬ 
lem. In making an ordinary 
vacuum type lamp—the eas¬ 
iest of all—there are no less 
than seventeen distinct man 
Ufacturlng operations. The 
ftis-lUled lumps require a 
number of additional proc- 

The first step is the draw¬ 
ing of the tungsten wire tor 
the filament, and In all to 
dustry there Is not a more 
delicate manufacturing proc¬ 
ess. the tungsten comes to 
the plant to tbe form of u 
murder, and by means of 
tfrM hydraulic presses ex 
- erttng tremendous pressure, 
thfy p owder is molded into 
Ifltage % of nn inch tow* 
wad toefe li to 10 lncbfee 

Imb 

no etog mast ho moot 
bandied to rsaoov- 
tog Orem toe vnm and 
ptortig H to a “sintertog 


furnace" where the two end* are connected lo a power¬ 
ful electric circuit Pnrrent 1* passed through the tung¬ 
sten sing uhrtl It 1* lieu ted to Incandescence Till* 
cause* a welding together of the imrtlelo* which com- 
t*«w the slug after which It 1* not so liable to break 
The metal I* *1111 Phi brittle, however, to he drawn into 
wire In the ordinary manner and swaging 1* reported to 
The swaging mm bine contains a mutllplUltv of small 
hammers which operate very rapidly »nd heat the slug 
down to H Htimller diameter Bv a number nf *wuglng 
o|* rut ton* the *lug i* finally reduced to a wire nhout 
1/33 of an Inch In diameter Drawing 1* then begun 
The wire Is drawn through a succession of dlumond 
dies, each die reducing the diameter of the wire nhout 
10 per cent The dies consist of steel block* in which a 
diamond 1* set A hole 1* drilled through the diamond, 
through which the wlr* is drawn met hunltallj When 
finally the wire 1* drawn to the fineness of a hnlr it* 
original length of slxtcun Imhes ha* Increused to thou 
sands of feet Tht last stage* of the drawing must he 
done In very fine step* for the wire imisl be perfectly 
drawn nml of n uniform dimeter to insure n uniform 
quality of fllnmeni If the wire Is to lie used In I he 
ordinary \minim t\iie of lamp It 1* then taken to a 
*Ig xng machine wlikh beat* the win* clottrlcally, hcsichc 
It In the aslg sag fthiqie it must haw In (he lamp, and 
winds it In this shape on spools. The cruUul step In 
this operation—1 lie liendlng—lakes place In a nitrogen 
filled chamlier while the wire Is hot 
Tim next step Is to muke (he stem which supports 
the filament In the lump Tills consist* of a “flare tube” 
or base through which lend to wire* pass to carr> the 
current to the filament, and a “earns" or solid glass Htem 
with “buttons" «l top and bottom to hold the wire hook* 


that finally support the fila¬ 
ment 

The slock for the “flare 
tubes" comes from tbe gins* 
mnnufuuurer uh straight 
glass tubes about three feet 
long Tlivae lime to be cut 
Into short length* The cul¬ 
ling Is done by u girl opera¬ 
tor who holds a handful 
against (he Inverted V shape 
edge of m arlstrunduin wheel 
running ni 1100 resolutions 
l* r mlmm Tlds quttkly 
snnjiH off Ok gliis* to the 
right length and a skilled 
operator with this simple 
machine 1* able to cut from 
•4000 to YiOO Hurt lulie* per 
hour The wheel of the mu 
chine Is enclosed mid the 
la using Is so designed that 
a centrifugal exhaust ndlou 
t ikes place, sm king Hie glass 
dust uwa\ from the operator 
The cut lengths full Into n homier from which tlie> 
pass to the hopper of the ‘automatic Hart* inuc hlne 
This machine umkts a funnel hIhi|m*cI flare at one 
end of the tube The tulic* nre fed from the hopper 
into Indention* In the circumference of a large wheel 
which carries them under the flames of gu* blow 
torcla*s When the glass Is at the right temperature a 
blunt mime r 1* projected Into the end of the till** 
shaping It The pled thin I* disc barged Into another 
hoiqxr These, machines finish imrts fur standard \ac- 
uum lamp* tit the rate of nhout 1100 per hour and 
require so little utlcntlon that om ujsrator cun attend 
to three* of tlu m 

The “cam ’ or glass sum I* made lo a pruciss c||f 
firing only In that at the point when tin flare is made 
Hie automatic, machine makes two bulges or buttons 
on the stein Next the lending In wires are mud* 
These although apparentU of mlnoi importance arc 
reallj c»ne of lla deep prolduns of lamp Hinliufmum 
**iuce th*\ comprise tin onh points at which air might 
leak Into the lailh H N pxlmwli Imjiorrunt Hmt tin 
coefficient of cxjuinslon of the nielitl and the glass lie 
Hie same Tills Is not nlwass possible liowe\n Ihsilusi 
of slight variations either In alhwlng the metal or in 
comiioundlm. Hu glass. The old method of presenting 
h ukuge wun to weld two tlnv globule* of metal on tlu- 
wire ut the jxilnt when* it | Hissed through tlu glass 
Tills lins lH*en dls* mleil, how»\cr In fu\or of a wire 
that Is slmpU crimped at this (Hilnt I ^ending lu wire* 
of lids f \ |>o are produced by mi automatic, mac him at 
the rate of 10(> a minute 

With the llure lube stem and iwo leading In wire* 
complete, the next step 1* to weld these Into i single 
unit Tills also Is done* b\ an uuroiunHi machine on 
this mac lilne the operator 
simply places iht four pin*** 
in position In a siKtiaUy con 
stnided head and unload* 
the completed pice i Tin 
machine autoinuthiilh mows 
l lie pieces from one position 
to another first heating Hu 
glass and then clamping tlu 
pieces to seal Hum Mnnlly 
tlu* mac hlne re-anneuls the 
glass to reinme strains 
which might cause tracking 
I* nun this |*dnt Hie pari 
goes to nn automatic Insert 
lng imuhlne which ul om* 
operation makes the llttk* 
win* hooks which are to sup 
l*»rt the filament, heats the 
‘ button* ’ and Inserts tlu* 
straight ends of the luniks 
The final stop In completing 
the stem I* the onl> opera 
tlun In the making of I he 
lump which Is still a Imml 
procen—that of mounting 
or “draping” the filament In 
position A girl operator 
takes one end of the tig east 
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iihmjrtit places It on tbe end of one lead- 
In «Irw uml then by ineuiu of a mtU 
He« tri< ul hot-cUuup or spot welder, weld* 
the two together She then nipldly drape* 
the filament nvir the Itook* and welds the 
other end of the filament to the other 
leaddn wire Tim “stun ’ I n then complete. 

Tlie kIiihn bulb Itorif usually comet 
from the gluHM maker already blown to 
Mhape, excepting that the familiar sharp 
tip Is uitsxlng unci the. hoae end la Urge 
ommgh to udmlt the finished stem. The 
find step In preftaring the bnlb U to punc¬ 
ture n sinu 11 hole at the rounded end of 
tlie bulb and weld on at tbU point a abort 
length of glass tubing ThU tubq la for 
the pnriMim*, later, of extracting the air 
from the bull*. 

Thu bulb and atem are now ready tor 
final nmunbly, and this la done -on a “seat- 
lng In” nmrtilne which automatlcftlly weld* 
tlie “flare" to the bate of the globe, at the 
wine time reducing the diameter of the 
globe buae and finally shaping the globe. 

Tbe filament, before being sealed in the 
globe, lma been given a chemical coating, 
the purpose of wbl«h will be explutned 
presently 

After sealing, the tmlb is placed In an 
automatic exhausting machine, being Iteld Jn an In¬ 
verted position with the tip tub© Inserted Into a rubber 
bushing A valve in opened whh h applies a “rough 
exhaust'* tn tlie lamp. This valve Is quickly closed and 
another opened which effects u final exhaust at a 
slower rate The mercury vacuum pump which was 
formerly used for this purpose has tieen abandoned for 
new types of mechanical muuuiu pumps Wlien the 
vacuum U complete the final sealing of the bulb la 
nceompltahed by melting the tube off to the form of a 
sharp tip. 

After exhausting, the lamp is placed In an automatic 
“flash aging machine” where current is first applied to 
tlie filament, being gradually Increased until about a 
10 per cent overload la applied Tills burns off the chem 
leal coating on the filament and destroys any oxygen 
which may not huve been exhausted 

The finul step is to fill the brass base-plugs with a 
mixture of sbelluc and cement, apply this to the bulb, 
and solder on tlie lead In wires. All of this is done by 
machinery Tlien comes final Inspection, labeling, and 
parking tn cartons 

\s Intricate as this process may seem, U Is quite 
simple when compared with the manufacture of tbe 
newer gas-filled lumps. Although the same general lines 
of procedure are followed, tlie re are complications 
from the very beginning 

In the first place tbe filament must be made into the 
form of a coll of exact specifications. Ordinary coiling 
metluxl* were found slow and uncertain for this work 
and so a new muchtne hail to be devised for the pur¬ 
pose The latest colling machines are capable of run¬ 
ning continuously from two to four hours without atten¬ 
tion, colling a filament from four to six thousand feet 
In length, depending on the size of tlie wire A coll as 
fine os a hair, with the Individual wires 
hardly visible to the naked eye, can he 
wound as easily as the largest motion 
picture-lamp filaments In the smaller colls 
ns lUtls as 2/1000 Unit Is allowed for the 
hole through the center of the coll 

Tilts delicate operation Is accomplished 
by first winding the filament wire on a 
bobbin, widely Is resolved rapidly about a 
steel core-wire, the core mo\ lug forward 
at the proper rate of speed Tlie move¬ 
ment of the core wire Is regulated by a 
frit that-driven drum, and in making In¬ 
termittent colls a cam movement causes 
the drum to “Jump" at intervals, produc¬ 
ing a Jump In the winding The tungsten 
wire Is very brittle and winding at such 
high speeds would be Impossible without 
beating tbe wire ThU Is done electrically, 
the section between the bobbin and tbe 
core being kept at n rod heat 

The continuous filament, with the steel 
core stilt Inside It, is then taken to an 
automatic machine which cuts It to the 
right lengths. In some cases, then, the 
steel (Hire Is pulled out by hand, hot usu¬ 
ally thousands of them at a time art 
dropped Into an acid solution which dto* 
solves the core, leaving the filament 
After removal from the acid the colls are 
boiled In a sodium hydroxide solution tor 
five or six minutes, washed In dilute 
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PoUsUng the finished lamps 


hydrochloric add for about 90 minutes, and finally 
washed In running water to make sure the colls are 
free from add. After drying on a hot plate, the colls 
are baked tn a hydrogen atmosphere (to prevent oxi¬ 
dation) at from 900 to 1000 degrees Centigrade for 
right or ten minutes. This Is done by placing the colls 
In an electric circuit and holding them Inside an In¬ 
verted nickel cup, containing bydnges, or hy baking 
In a small electric furnace. Some types of colls art 
shaped at the same time hy hanging weights at proper 
Intervals during the baking or “dashing" operation. 
As a Anal step the colls are Inspected. A projecting 
lantern with a microscopic lent Is used The colls are 
placed on a glass plate and their image projected to a 
screen, with a magnification of many thousand times. 
The inspector ts able easily and rapidly to pick out 
defective colls h> this method. 

Other operations on the gas-filled lamp differ only In 
detail from the vacuum lamp until the operation of 
sealing tbe tips is reached. Here the lamp is exhausted 
tn tbe usual manner and then nitrogen gas is admitted 
and tbe sealing is completed. 

Greater speed and jierfaction In manufacture are at¬ 
tained ofttimes by combining In a single operation two 
or more of the processes described heretofore For in¬ 
stance, the sealing In and exhausting is combined in tbe 
latest Installations. The sealing In operator places tbe 
sealed lamp In a rotary oven which at once prevents 
tbe glass from cracking after application of the blow¬ 
torch, prevents moisture from gathering inside the 
globe, expels about half the uir by beating It, and 
finally carries the bulb to the exhausting operator 
Since the exhausting machine works at about the same 
■peed as tbe sealing In machine tbe two operators keep 
pace with each other and are able to complete from 


Jarir ffffcnlt _ _ 

ordlfiaiy roaohteery fur standard tabty 
making Is need as fay m puftfNfc jtagr* 
mqne hand work t* taqulrad on t&ty 'type, 
of lamp than any 0thar v * > 

The accuracy tbe umMteHtrikt 
methods is tested in any cose by tab** ** 
occasi o nal lamp from the regular p ro wH* 
tko and testing tt tor candfepowor 
lor the whiteness a* its light hy totatia df 
a gpectroeoflpe. Both test* are comps** 
In a BtogPmacbtn# called tbe “spheric(U 
photometer," which ts provided with a 
system of curved urtiTot* and bnsea, a 
•effen and a sertea of disks which thdt» 
Caty tp the expert operator the quafitie* 
of the lamp. 

Tb# tendency tn lamp manufacture la 
toward even greater* application of xutm 
matte machinery Xadasd. It requires no 
great stretch of Imagination to give cre¬ 
dence to the statement that the day ts not 
far distant when electric lamps wilt bn 
mads without tty touch of a human hand* 
While one great centralised group of 



•dentist* works to the end that the lamp Itself shall be 
a more efficient servant, other groups are keeping pace 
in manufacturing by designing machinery that will 
turn out tiw lamps cheaper and of more uniform 
quality The very fact, however, that lamp-making 
machinery ts of such an intricate and highly wyMUmfi 
nature forbids frequent changes in lamp design 
complete change of lamp model would Involve the 
scrapping of many thousands of dollars* worth of 
machinery In a large lamp factory. It therefore hap¬ 
pens that while small improvements are being con¬ 
stantly made In lamp design* radical changes occur 
only at rare intervals when laboratory development 
has proceeded so far ahead that a change la imperative 
A* a matter of fact, scientists In the great lamp 
laboratories could probably show us today. If permitted 
to do so, electric lamps which bom only a fraction of 
the electricity consumed by the appliances now tn 
common use, and which outlast pre s en t-day lamps many 
times in service As a mo as the balance of economies 
permits, and after most rigid tests prove beyond e 
doubt the ultimate value of such Inventions, then we 
shall have them in our homes. 

The Effect of Internal Secretleoa: Why Wo 
Am What We Am 

T HE relation of tbe glands of internal secretion, 
commonly known as endocrine glands, to banian 
development and human behavior Is becoming dally 
more obvious. Stature, build, proportions: details of 
devriopownt 0 f bone, teeth, nails, hair, akin; intelli¬ 
gence, emotional control alt these things can be shown 
to be influenced by endocrine secretions. Indeed, It 
seems naturally to follow that the hereditary differ¬ 
ences between people are doe to hereditary differences 
In the activity of thsee glands. These 
gtanda, as la well known, se cr ete sub¬ 
stances called “hormones* which regulate 
oar t physical, mental and temperamental 
constitution The special quality and quan¬ 
tity of these h ormo nes to determined by 
the Sdloeyncnuitoe of the en ajtt es of the 
germ ceils. Tbe hormones that deter min e 
ear personality constitute the b ri dge that 
co nn ects this personality with the i 
enaymes pecked array In r 
of the germ cells. Too and I differ by 
virtue of the d iff erence of atomie tine- 
tub and atomic activity ^ of the mien 
end tynaoMMa which make up that part 
of tbe stream of Ufs-reagt which baa got 
bate qnd I* activating our i ~ 

Witt activate that of the 
that results from us end par 
Thu* eneh to what he to ty hto phyriqne. 
In bto thoughts and ktfato veama»W»rir 
byrirtee of the peetttor a wperty m dl 
tifedta egoraeititastr sufaefifnriK 
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pUflteat sea, shd tn tide re¬ 
spect aba will be unique 
among fighting craft, so for 
a* da 0. ft Navy at toast Is concerned. To pat tha 
"Wright" Into condition an amount of reconstruction 
proved mctesary which did not foil far abort of the 
YiogjdSaa of a new interior Except for the mglne and 
buffer room, the whole interior of the ship 
has ban altered and lifted out to meet the 
naw demands made upon her 

In the after and of the ve ss el to some- 
thing quito naw on ship board, a balloon 
wall 100 feet long, 40 feet wide and 80 
foet deep. Farther aft to a stowage space 
for another, smaller halloa, and also a 
plant la Which hydrogen gas to Inflate the 
Mloong will be generated. The balloon 
wfllS are protected from the weather by 
sectional hatches, which can be shifted 
Into position bp a trolley which runs from 
tbedeekbouae to the stem At the forward 
ted of the ship a large machine shop has 
been installed, fitted with everything nec¬ 
essary for the repair of the planes and 
balloons. There to a generating plant, also 
tanks for hydrogen, and stowage space for 
spare wings and parts. An urological lab¬ 
oratory has also been provided, as well as 
a folly equipped photographic laboratory 
Electric motors will operate much of the 
machinery and other equipment of the ship. 

The actual fighting equipment of the “Wright" will 
consist of only four 5*, U-callher guns, two forward 


until they were on?/ about fifty foet above the water, 
and then they let fall their torpedoes. To the lands¬ 
men It would appear an easy matter for the ship to 
attack an airplane flying a few hundred feet above 


Interior view of hattoen storage well ef the "Wright" 

the water But the gunners on the battleship have no 
means of calculating the distance of the airplane, and 
would have to shoot at sight, with the planes traveling 
perhaps ISO miles an hour They would be in the posi¬ 
tion of a man shooting at wild ducks or partridges. 


The chances of the gunners 
scoring a disabling hit under 
these conditions are rather 
remote At the greater 
heights of 7000 to 10,0n0 foet, 
the hits might be only mu In 
a thousand, this bring the ex¬ 
act proportion of hits scored 
b> sntl aircraft guns during 
the war 

Statistics complied official¬ 
ly In a recent tabulation of 
the relative merits of war¬ 
ships and air crafts showed 
substantially the following 
results 

(a) As regards first cost, 
a modem armored warship, 
uifh the accessories, costs 
more thun $45,000,000, one 
bombardment airplane, ca¬ 
pable of carrying from three 
to five bombs, costs $45,000, 
wherefore, 1000 bombard¬ 
ment utrplanes ran be con¬ 
structed for the coat of one 
battleship 

(b) The recent war has 
demonstrated that projectiles 
are efficient In accordance 

with the amount of explosive curried. The projectile 
from a heav> gun carries from fifty to sixty pounds 
of explosive, the one-tun bomb carries from one thou 
snnd to fourteen hundred pounds of explosive An air 
projectile, therefore carries more than 
tweatj times tits amount of explosive car¬ 
ried by a cannon projectile-. 

(c) An nlrphuno truveU from 300 to 200 
miles an hour, a warship travels from 
20 to 50 miles nn hour —the speed being 
four to the t linen greater for an airplane 
than for a warship 

Man* ohvmI officers Itelieve that the most 
effective warship of the future will he a 
mother ship or airplane carrier such as 
the "Wright,' but, of course, larger and 
faster Such u ship util have a speed of 
from 30 to 35 miles an hour Instead of 
being crowded with guns she will he de¬ 
voted to the storage and launching of sea¬ 
planes and balloons 

In England, men of the royal air force, 
ever sine* they returned from the war, 
have not hesitated to tell men afloat that 
tliey would not. In the next war, give a 
straw for all of limit Britain s boasted 
superdreadnouglits and cruisers that she 
may build between now and then The udvoeatca of the 
fleet have Just as annul} Insisted that they could take 
care of themselves no matter a hat the flyers essayed. 
The controversy finally led not long since, to a re¬ 
quest that the Admiralty detail a squadron of repre¬ 
sentative ships for on off¬ 
shore mimic combat with a 
force of bombing machines 
This was agreed to, and 
when the time arrived the 
airplanes mounted high Into 
the sky, where they could not 
be seen, and where the hum 
of their motors would not be¬ 
tray them There far be¬ 
yond the reach of the guns 
of the so-called foe, they 
dropped smoke-making mis¬ 
siles on the sea, and In an 
astonishingly short while 
they created a barrage that 
closed about the vessels, 
causing much uncertainty 
Uhtie the ships wers still 
guessing and contending 
with the smoka screen, the 
lumbers swooped down on 
the hampered cruft and 
launched dummy projectiles, 
simulating bombs When the 
whirlwind a a a a u 11 had 
ceased seven of the squadron 
were declared hors da com 
hat, or sunk by airplanes. 
None of the machines was 
theoretically sacrificed. 

Butt though the experiment 
to strongly auggesttve it la 
not absolutely conclusive 


and two aft. also two m achl n s guns. It has been de¬ 
cided that naval armament of any consequence on an 
airplane carrier to really 
quite unneoeesary because, as 
Admiral films hat shown, 
these boats will never be 
called upon to take an active 
part to any conflict, their 
lighting atoptoimi affording 
all the protec ti on they need. 

When an enemy fleet to at 
toast m miles distant, the 
•trptsne canton wlU receive 
word of Its approach, tad 
she need not steam Into dare 
PtoxtoftHy to tha hostile fleet 
Bh# will remain out of range 
ef Its tan* and dispatch $ 
squadron ef her planes to 
mm to# tt*ny, Orating 
temfc the filet, thses plane* 
wtft gf<>***♦ to battto p br' 

Jfcitotemto oaths 






■pen the VMM. "Wright" 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



The tfcockJru—speaking rditlrHy— 
motorcycle M«t 


A Shock-Absorbing Saddle 

M OTORiWCTjE sent suspension Is or- 
dlnurlly n nitlur wimple bunlne**, 
not imitcHaMy different from that of (he 
old fashioned "hike” snv* In Mm pnnl 
itlon of Mtrtaig* r springs to take the 
heavier Mm tund* caused li> tlie higher 
speeds. What it jq stirs to lie a rnther 
rurtfull} thought out effort to Improve 
the riding qualities of the little brother 
of the automobile In lHunt rated lien* 
with. Tlie iimiiil compression springs 
are sect! Immediately beneath the wul 
die between It and the rear frame-tube 
In addition lo these, liowtver, there U 
supplied an elaborate series of spring* 
Joining the Huddle to tile upright tube 
of the frame It a 111 lie noted thnt the 
short plllar-tulie that carrlcH the middle 
Immediately la swung on the frnmc- 
pillar entirely through these springs, 
with tlie double rocking lever that ac¬ 
companies them These Hnsfieuslon 
springs at the fore of (lie Muddle play 
against one another and agalnsl tin* rear 
compression springs In such a way that 
abrupt reboundM are thetked more er 
fw tunlly than Is the case In the ordinary 
design 


Huge Roller Bearings Carry Big 
Doors 

T HE Uangur doors In the dirigible shed 
at Lakeburst, New Jersey, lire cur¬ 
ried by mtiurkahty large roller-hearing 
Journal boxes The tloom are of struc- 
turul steel, and two doors are located at 
each end of the building Knrh door 
weighs 8000 tons und Is 180 feet In 
height und 168 feet wide Measuring 18 
feet through at the base the <luors are 
weighted at thin point with concrete and 
si eel to offset wind pressure Unlike 



The extensible kay-chata 


most Eliding doors suspended from top* 
of buildings, these doors are entirely 
Independent of the hangar building and 
run on four eight wheel trucks operating 
on two standard gage railroad tracks. 
Each track Is operated by an electric 
motor and a hand windlass U supplied 
for emergency use 

Thlrtj-two Joumul boxes are required 
for each door, and the weight of each 
Ismrlng with the rust steel housing Is 
UK! jsiunds. Hie load capacity of each 
lieu ring Is ]fi0 tons at one revolution per 
minute Without the lioustng the boro 
of ttio bearing is 7 Inches, out Hide dk 
itmeter Is l8Vt Inches and It* width la 
d*A Inches, It Is (In lined that the doors 
tarried by these lustrings are the largest 
unit load over curried upon nnrl frlcthm 
1*mrings. Tlie bearings them* lies uro 
HUltkientlv Inifiostng, hm ludlrnlcd bj oar 
photograph —ftp i P Child 



The roller bearings for the Lake hurst, 
N J., hangar doors 

Air Tiikea the Place of Metal 
Springs 

A NEW air spring device developed by 
u <*allfornla concern eliminates tlie 
use of metal springs nnd shock ahsorliers. 
W beret er spring ncthm or suspension Is 
necessary It Is claimed thnt this detlce 
niuy lie applied Tlie ulr spring consists 
of an Inner tube, within a fabricated 
ruhber cushion nnd n metal casing A 
metul dofbrmer at the bottom serves to 
fold the casing wulls inwardly without 
<mm ping In such a way that the muxi 
mum of wear la obtained from the cas¬ 
ing Tlie Inner tube Is tilled with air 
according to the weight placed upon the 
top of the metal casing The device Is 
claimed to give better result*, especially 
for light service like tbut Illustrated, 
tlum the more usual springs 

A Key Chain Tltat Stretches 

T HERE are times when the user of a 
key ring and chain wishes the chain 
were longer With one such as this, 
thoeo wishes will cbme true, for the 
chain Is made of colled jtluno wire and 
will stretch a considerable distance.—* 
By M U Bunting. 


A Machine to Break-in Your New 
Pipe 

N EW YORK boasts a dog who adver¬ 
tises a certain brand of tobacco by 
promenading about the streets or posing 
on window ledges, pipe In mouth and 
advertising placard over his back In the 
form of n blanket We have listened in 
on acute arguments whether the animal 
were really smoking the pipe or Just 
carrying it London, however, has a 
machine which gives no such opening for 
controversy It smokes a pipe, and 
leaves no doubt that It Is smoking one. 


A tobacconist Invented it and set It up 
In his store as a pipe advertlSMncnt. 
and claims that It him sold hundreds of 
pipes for him by attracting trade and 
by actual service The non-smoker will 
have to have it pointed out to him that 
the proprietor of im old pipe frequently 
postpones to the last possible day the 
buying and the “breaking In" of a new 
Instrument, the pipe smoker will need 
so argument to convince him of the 
value of a machine that will smoke his 
new pipe for him until it begins to taste 
like a pipe. According to our photog¬ 
rapher, the proprietor of th|s Ingmious 
machine refers to It affectionately an 
"Adolphus." 

Models V*. Full-Size Plants 

I NVESTIGATION of tlu> prowure <Ua- 
tributlan over tlie borfsoatat tall sur¬ 
faces of an airplane was undertaken by 
V H Norton nnd L> I* Bacon in order 
to determine w briber the results obtained 
upon model tall surfaces can be used to 
predict accurately loads upon the full- 
Mlsed toll, and also to find the dlstribu 
lion of load when large elevator angles 
are used, as the loads from such angles 
cannot Iw obtained readily In tree flight 
The mrilHxl consisted In using a metal 
horlxonlttl tall surface Inside of which 
air passages connecting with a series of 
holes in the surface led the pressure off 
from the tail In rubber tubes. In this 
way the pressure at each of these holes 
was measured by a manometer at sev¬ 
eral angles of attack and several elevator 
settings. The results show that the model 
testa give a loading which Is equivalent 
to tlie loading under similar conditions 
In the full sited airplane and that the 
manner of distribution Is quite similar In 
the two cases when there Is no slip 



Aihcttflhkm device of a novel character 
to replace metal springs 


stream A copy of Report No. lip, de¬ 
tailing these findings In full with many 
drawings, may be obtained upon request 
from the National Advisory Committee 
for Aeronautics. Washington, D G, 

New lee Machine of Rede Make 

E Ulattrale one of tin mart 
Paris productions In the way of & 
small and compact Ice machine of pat¬ 
ented design It will frees* a carafe tn 
about a minute, simply by taming the 
handle, and good-elsed blocks of lee way 
be produced in a very abort thnp* It la 
mfeoded principally for domestic tu*.4t 
again for medical p urpo se s, In hospitals 
or laboratories, sod Hke ptrpoate Out* 
aids of ordinary tun, It will be Mat 
convsntsnt for arisnttde op m tto ua , ha 
enabling quite a conatdataMd quantity 
of Ice to be furnished, and especially 



“Adolphus* smokes Ida pipe 


without any previous care or prepara¬ 
tion, for one excellent point about the 
new apparatus 1* that It can be set to 
work at any time and Is always In con- 
ditlcm to operate. 

The apparatus comprises a small sir 
pump as seen on the right of our photo-* 
graph, which can be operated by hand 
or by electric motor This pump lo of an 
Improved type and Is partially filled vhfc 
a light oil It Is connected with a good- 
vised removable receptorla which con- * 
tains about two quarts of concentrated 
sulfuric acid A small safety chamber 
is disposed us ohsened between th# 
pump and the container to keep these 
two parts properlv separated und to pre¬ 
vent their contents from passing from 
one to the other The middle container 
is connected by a tube with tlie carafe 
or the like whuae contents are to be 
froxen. After pumping for about one 
minute, the water tn the enrafo will be 
entirely frowm In this device the frees* 
Ing action la brought about by the rairfd 
evaporation of tlie water Itself In the 
vacuum which is produced by the pump, 
the water vapor being absorbed by the 
sulfuric arid hr fast os produced, so that 
an extremely rapid evaporation of the 
water is set up, resulting in an Intense 
cold. 

.To obtain a block of tee, It Is prefer¬ 
able to make use of a special metal cyl¬ 
inder which la substituted for the carafe 
but la at first empty, u lube connected 
to the same bring Hanged to to water 
contained, for Instance, in a bucket 
Whan the vacuum la produced the water 
gradually enters the cyUnder or ice-mold 
through the outer connecting tabu and 
becomes from Within the cylinder, so 
































tHUntiMou wstw* 
hestsr and t««*b«ll 

that nfter about tm minutes a two- 
pound hi<xk of very solid ice can be 
obtained which Is turned out of the 
mold ; and of course, this operation may 
ha repeated Indefinitely Am will be ot> 
jglrml, tbl* apparatus Is of very compact 
simple make-up, and of an tuexpen 
ofta nature. It can be operated by any 
perwm and without requiring the renewal 
of any material except the sulfuric add, 
jghlcli loses Its concentration as It t»e- 
ctmtes chanted with water, but thin prod 
u<M Is one which mny ha obtained with¬ 
out am difficult*, and besides costs very 
little For making U* cream or ices It Is 
understood rtiut tlie mochtn* Is first em 
ploved to produce blocks of loe as shove 
mentioned, and them are broken up as 
usuht nod employed In the ordinary Ice 
cream frewer 

As a matter of scientific Interest, it 
may ha staled that oven though the de¬ 
vice depends for Its operation upon tho 
absorjalon at the water vapor \ty sulfuric 
add It Is found after conclusive offldnl 
tests carried out at Pari A that it will 
work unite rm well in n drj atmosphere 
as ha one which is saturated with mois¬ 
ture, Kxiieiiments nmiHs at a tempera 
tore as high ns fid degrees Centigrade 
showed excellent results, which proves 
that the machine la adapted for tun tn 
«iQ cdumrfgt*—Bf France# F Jtfems. 
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Tfc* EUctrie T»Bd 

A ® Modern invention tarns oat one In¬ 
genious device after another, the 
possibilities of cetobfalng two or more 
familiar inventions Into a piece of ap¬ 
paratus of multiple utility are always 
increasing. The electric beating element 
Is one invention, and the tea-boll is an¬ 
other, and now wt have the two com¬ 
bined Into a single unit The tea ball 
Is filled and placed In the water, as 
usual, only now It is op the end of a 
cord Tlie twitch is turned, and the 
heater, tthieh t« of the immersion type, 
gets busy In short order the water is 
boiling and the ten Infusion Is ready for 
the table 1 

Steel Joint Replaces Rubber 
Dredging Sleeve 

S INCK hydraulic suction dredges were 
put in operation It hus generall} 
been found neeessnrj to use rubber con 
necttocs between the long pipes that are 
carried on pontoons. These rubber con¬ 
nections are not ter) satisfactory, as 
their life Is very short and they require 
constant attention to jwevent leakage 
along the pipe line, The Illustration de¬ 
picts the flexible steel Joint as attached 
to a pontoon pipe-line This Joint Is of 
very rugged construction and will actu¬ 
ally outwear the pipe-line itself By 
reason of a hmg-llpped rubber ring em 
bodied In their construction, these Joints 
will not look, In fact, the higher the 
pressure In the ph*-lJno tlie tighter It 
becomes. Another Ingenious feature la 
the locking device, which can bs clearly 
seen In tlw Illustration Tills U tn the 
form of a k»ose ring tmd one man con 
warily connect and disconnect the line 
almost Instantly This Is an important 
fenhire «s there often are us many «* TO 
pipes (and 50 connections) on one line — 
By Wat J/c la*. 


The Universal flashlight 


T HIS flashlight may be hooked to the 
belt of a watchman, the fender of a 
car, the vest pocket of anyone, or ony 



FUakHgfat that may be hung to point 
In any direction 


other place that Is convenient or expedi¬ 
ent The hook moves on a ratchet, u lilch 
locks wherever set If Is aq exception- 
all} pructUat type of night lamp for Its 
m} s may bo pointed and maintained at 
any angle 

The Portable Stationary Drill 

P OBTAB1 K electric drills enn be used 
conveniently at times when attached 
to a bench stand like that shown which 
has a vertical column 1 7/16 inches In 
diameter supporting the movable drill 
bracket The colled spring /owes the 
drill upward when not being used 
The necessary downward movement Is 
produced by means of a lever, the arms 
of which are in the ratio of tlx to one 
so that a pull of 100 pounds on tlte long 
arm will produce u drill pressure of 600 
pounds, or a sufficient amount for ordi 
nary operations. Fast work can be 
turned out with very little effort 
it the work Is too large ftyr the bench 
the drill bracket can be s w ung around 
the vertical column end clamped tn the 


desired position for operating upon ob¬ 
jects on the floor The ends of axles 
and other high objects can be drilled 
In this m gyme* 

An adjustable drill table, suitable for 
small work on the bench, can be clumped 
to the standard when needed Drills of 
this kind are a big addlthti to any shop, 
on account of the wide range of useful 
ness and tbe ease of operation which It 
embodies. 

A Better Stamp Mofetener 

T HIS end of this metal stamp affWer 
ami letter sealer Is heavy enough to 
prevent It* Upping down and leaking 
water When it Is placed on a table It 
will automatically spring back with the 
moistened felt end elevated. To fill with 
tbs necessary water the bait end Is un¬ 
screwed in the center, filled and securely 
screwed together again. Its Inventor 
claims that it will not get gummy as 
many such devices do. 



Flexible steel joint need in erapJing up 
dredging pipe-line 


Gasoline Gages for the Dashboard 

T HK need of a practical, inexpensive 
device for accurately registering u|ion 
the diiNh the amount of gasoline In the 
tank lms hmg lieen felt bv every Urfvet 
of tin uutoitiolrile A number of these 
have been offered in the fiosl one re¬ 
cently marketed appear* to he suffkHentlv 
distinctive to merit t )imolding It J» 
built for every t\pe of car except those 
having the gas tank Inside the coal It 
Ik mu do in two sect loos—the Indicator In 
tho tank, and the meter proper located 
upon the Instrument hoard 
The Indicator consists of it copper, air 
tight float, attached to n stool shaft and 
Its operation Is ahull Hr In principle to tbs 
tiNtiftl form of gusollnp gage The float 
riaes or falls tn the tank as the rum raises 
or lowers. This njierulr* a shaft within 
tbe main indicator shaft through tbe me¬ 
dium of two brass milled bevel gears. 
Tills ahnft Is mounted up<« two l»earings 
Tlie inxhle shaft actiiiitcs nn nnn within 
tlie I ml kiit or head, nnd causes It to touch 
upon electrical segments, mqwirau tmd 
distinct for each division of the gnsoitni 
supply, ^ 

Tills Indicating apparatus Is Inserted 
in tbe tank In place of the present ga* 
ollue gage I nun It Is run n linen bound 
wnten*‘oof cable containing flu wires, 
which passes under the car to tlie dash 
Instrument A cnnnw Hon Is esliihllshed 
Iwtweeft the ditHli Jnstriumnl and the 
n lingerer, and wlien the button in the 
center of the dash lnstrucent U pressed 
tlie height of gasoline in the tank is 
sliown by means of an Illumination un 
der the section of the dial which corre¬ 
spond* to tlie height of gasoline In the 
tank Both eighths and quarters register 
on tbe meter When the tank register* 
%, both empty and M bum When %, 
Imth U nnd barn 

He General-Utility Alarm Clock 

A TJUlM clock attachments for closing 
tbe windows when tbe clock gw* off 
tn tbe morning, or for taming on tbe 
t fgm&ce drafts, kn an old story But If 
the thing Is feasible on a small scale like 


m 



This eUmp-Hcker is always motet 


that reasoned Walter Smith of Phila¬ 
delphia, It can tie equally used to bestow 
nil tbe comfort* of n homo upon bncli 
elors and Inxy married folk who cannot 
afford a cook, hut who like to lmve 
breakfast ready tar tliem, steaming hot, 
us soon as they finish dressing In tla 
morning Tlte Phlludelphlun has solved 
part of this problem hy an apparatus 
consisting of an ordinary alarm clock 
a single dry cell battery, and a few 
springs nnd weights. 

With this combination lie 1ms perfected 
a machine that sounds on alarm lights 
a fire under a pot of water and pours 
tlie water into a pot containing tea or 
coffee when it reaches the boiling point 
Then the alarm Is sounded for tho sec¬ 
ond time Tlie Inventor Is now working 
on nn attachment to bull eggs, which he 
asserts is a simple mntter In Its pres¬ 
ent form tlie npimrnius also lights th« 
pus, with width Mr fchulth'K house is 
equipped, or can ls» u*wkI to snap on an 
electric switch, thus nmklng doubly sure 
Hint the owner util get up after the 
first alarm 

As shown In the nccompnnvlng lUiw 
irnrlon, the contrivance hw>k* something 
like nn old fnHliloned clock The alarm 
clock In set 111 the top of the bo\ When 
the ularm goes off it pulls a cord lhat 
releases a weight This dropx In such a 
waj ns to strike a mutch Just over a 
slmltow twin containing cotton soaked 
with alcohol It also strikes a spring 
that turns on tlie gas which fs Ignited 
h\ the usual electric sparker The pot 



Tfca dock that tight* the fire mmI 
starts the breakfast 
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The Utut style of power shaft for «m 
with lotoMobilM 

containing tbe waiting water la bal¬ 
anced delicately over the pun of alcohol 
When the water bolls and rises In the 
pot, the canter of gravity Is shifted and 
the pot tilts forward, permitting the 
water to run Into the pot containing the 
tea or coffee. A tripper device drops a 
naffer over the burning alcohol os the 
pot tilts, extinguishing the dame, Then, 
as the pot Is emptied and swings bock 
Into place. It strikes another switch trip¬ 
per that operates the alarm for a second 
time, this time by electricity furnished 
by the dry ceU. 

The attachment to boll eggs will be 
simply a duplicate of the heating ap- 
peratos without the balancing feature, 
the flame to be turned off by the owner 
when he determines the eggs are suflV- 
cteatJy boiled. 

A New Power Take-Off for 
the Cor 

M OST devices for using the autoroo- 
Irtle as a stationary engine require 
either the Jacking up of the rear end or 
the removal of one or both rear wheels. 
The one which we Illustrate l* free from 
both theae necessities. The car Is simply 
hacked up the inclined runway until the 
rear wheels drop Into the cradle formed 
bf the two small driven wheels of the 
auxiliary mechanism at each side 
These little wheels are not so flimsy 
as the photograph suggests. They are 
formed frmu heavy pressed metal, each 
half being made separately and the two 
then riveted together In the center The 
reason for this curious construction J« 
of course the desire that the wheel shall 
form a cradle for the rear wheels of the 
car, without possessing itself the exces¬ 
sive weight that It would have If solid. 
The total weight of the entire anxll 
lary apparatus — driven wheels, shafts, 
runways, etc.—1 m but 183 iiounda. It Is 
amply hear/ enough to transmit the full 
power delivered to It, but still light 
enough to carry around readily The 
only strains on the car whan it is driv¬ 


ing machinery through this mole are the 
ordinary ones of food driving. OH ac¬ 
count of the small diameter of the driven 
wheels, a “rood speed" of 12-15 miles per 
hour by the rear and of the car will de¬ 
liver power to the shaft at very high 
speed. 

The rear shaft Is the power shaft and 
the forward one la an Idler If more 
work U put on the power site ft than It 
can properly deliver, the car wheals will 
merely he thrown forward off the power 
shaft and on to the Idler instead of out 
of the cradle entirely When It la de¬ 
sired to move the car off the cradle, the 
power shaft Is locked by means of a 
pawl and the thing Is done at once. The 
driven wlieels will take any tire up to 
live Inches. 

A Ticklaw Timepiece 

T O tell rime with this timepiece It Is 
necessary that the mm shine It Is a 
sun watch On the Inside cover of tlte 
watch various latitudes are given. The 
latitude nearest your location Is noted. 
The style, or small pointer which Is seen 
rooting the shadow on the dial, is then 
lifted to the angle 38, 40 or 45 degrees, 
the one most nearly corresponding The 
variation of the compass Is then noted, 
and the sunwatch held In a horizontal 
position, and the compass needle pointing 
to that number of degrees east or west 
The son watch will then be In correct 
position and the style or pointer pointing 
to the true north The shadow thrown 
by the style will be stm tune. Mean time 
can be determined by adding to or sub¬ 
tract lug from aim time the number of 
minutes shown on the equation table for 
the most nearly corresponding day of the 
year This table l* shown on the Inside 
cover of the watch. 



A pocket suit-dUI—tbs tiddesa witch 
Serving Tray Flos Stove Standard 

T HIS metal tray may be ttpened out 
like ail extension table. In that posi¬ 
tion It sfrves In effective combination 
with on alcohol stove, which If damped 
to It The stove may be quickly removed, 
the tray closed, and the tray Is ready to 
l»erfnnn its more conventional function. 




The hamper that fwns into a tow-Hsw »^ca —rifiinftsaMo * , > 

Combination Bumper and Tow TWCWmkni Whfthlqjj 

B Y mean# of this device the bumper \j|rEfbaBrai-tt W ip ers ant ktt i w 
can be converted into a toyring do- V¥ stary; and ft *r*rito*»lpratw- 
vice In leas than a minute, and vice versa, ration! which more ef Mm satisfactorily 
The bumper Is provided with two arms make th# surface of fl|t glees refldriupt 
which are adapted to fit into sockets to wet**, Of somewhat better #ah* to 
attached to the front of the springs by origtaaHty is the eomhtoqttori of tf* tw*> 
a swivel This arm fits Into the socket so that the wiper, suspsnflad treks the 


top of the wtndahirid la top twvsotkmu 
style, has tor ft* bearing auifiWi- A 
chasa trari y treated Mt TtwoomtanttSk 
hoe tbs advantage over tike u nt re a ted 
rubber semper that it does not caH flew 
the So frequent detachment of one bend 
from the burins* of driving the ear** 
the store ticklish bt direct retie with the 
frequency of the demand. It is su p eri or 
to the mere chemical wash that ts sgK 
plied cnee to the glass, beta* starting* 
In that whsn ri news l Is made neesmary 
the means of Instantaneously aceocepdrifr* 
tog it in a tried and fantittar f ashion ax* 
at hand. 

AjVkeel Hat Grinds with a 
Peculiar Mottos 

A GRINDING wheal designed for grind¬ 
ing extremely thin pieces of steel k 
aOoonmticut factory hoe s pecuttofwolh 
bring motion in operation. A standout 
grinding wheal was moon ted In the mg 
manner In making Ibis grinding wheel 
and dnased down so as to leave a vary 
narrow face. A pair of collars was keyed 
to a sleeve after the collars had been 
machined so as to make It po ■tibia tor 
one face of each to form an angle of 
15 degrees with its axis. Being keyed to 
the sleeve, erimlnatsd the possibility of 
their changing their relative position, A 
ring nut with kolas provided tar using a 
spanner bolds the combination togeth e r 
to xm and whan the Iced bushing is 
scraped out of the grinding wheel It tilts 
to sn angle correspon d ing to that of the 
curiam The nut that would bold any 
other wheel on the sptedto takes care of 
this one. 

The action of the wheel preamts con¬ 
tacts which progress back end forth over 
the work In right angles to the advone- 



Apptrtntiy sn ordinary tray, it opens Hfce an s xtan rios 
pot holder with an alcoh ol stove 


table end hi need as 


The tabbitog grinder 

Just Uke the ends of the old festooned 
Iron beds. The arms ere adjustable, 
adapting the hamper to all slsee and 
typee of curs. 

At one end of the bumper there Is sn 
arm, attached by means of a universal 
Joint When the device Is to be used as 
a towing bar this arm is Inserted into 
one of the sockets. At the other end of 
the towing her there Is a strap, about 14 
inches long, made of w o ven wire belting. 
This is for attaching the tow bar to the 
rear of the car that la to do the towing. 

Thera Is also a rubber bumper to pro¬ 
tect the car that ts to do the towing; 
This rubber bumper Is provided with two 
slots through which the towing strap 
passes. After the belt bos been passed 
around the rear sprint of the towing car 
the free end of the belt Is securely locked 
to the end of the towtog bar by insane 
of a cam lock This is so arranged that 
the harder the pull an the strap the move 
firmly Is tbe belt held. 

The belt, the tocktag device and tbe 
arm at the other end of tbe bumper ere 
all arranged to fold up into the bumper 
to such s manner that they cannot be ob¬ 
served when the device Is used as a 
bumper Every driver knows he ought 
to curry a tow-line with him, bat the In¬ 
convenience of doing so leads to its fre¬ 
quent absence. When they come aa handy 
as this one, however, there Is not much 
excuse tor bring without one; 

Sweetly Scents tke Jtawi 

A RATHER novel device tot the,tape 
Is this perfumer, which Is used in 
connection with electric light baton The 
braes cap on the top of toe globe is hoi* 
low. It is filled with water and a flfrw 
drops of perfume placed upon It Whin 
the right is burning, beat p r o duced by tbe 
heated globe will evaporate tbeparfsme 
and egad it throughout a room, joy Am 
rick room it win be found a convenient^ 
as as wbmi cooking odors haft per* ^ 
moated sn apartment as they anmiltoise 
1 do* T*ode^pmarattoi^qneJri#aM 
and a second to fit an touted gtobA ^ 


*g £ s ssa i 


wr- 































H| wi wmW «C Hu itm «f work « 
tb* tfrbK. Owfe« tor th« foot Oat ooUd 
KM tfi Bit dlMMHtf. tha w ork 

UD^Ii Mew of the opstator 
It A drimsd feat, to safe# » larger, 
aril* toheri for grinding tftdMi ncfa 
small ptoess of M which in required 
to It «b« tech eqbart and 1/82 nd less 
to Oitwftn—, festv irotld to tbs danger 
of braridng tbsm off tite draefc or that 
If tfaftr wsro MM rafficteatty tong they 
ftftrid ft* mto t fti And It would toko 
too ktog tor m very narrow wheel to work 
over tbs width of the pieces. So this 
grind!** wM which promt* a surface 
con t a ct it ft ffiffimit location it every 
i t ool nit on vn designed 

Bnfn Strength 

T BOHNOLOGIO Pftpftra of ito Bonn 
of standards, No io§ 4 Results of 
Homo Ml of Manila Hope give* a 
summary of the molt* of tonatw taats 
of MS apacimau of Manila rop*. Moat 
ot than r c pr asrato d material submitted 
oft purchase order* for govemmant to 
ghtme at *. They ware all three strand 
Manila ropa, % to 4)4 Inch diameter*. 

A summary of the malts 1* (Iran In 
table* and also graphically A formula 
la given of the breaking load tor any 
diameter of rope 

Zhle publication to now ready tor die* 
trltmttoft «hd anyone tntemted may ob¬ 
tain a copy by art d ro s ring a request to 
this bureau until the free stock te ex 
haunted* 
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A UllW ele cti t e fowling pflndl win 
fad nmr utos to business and the 
various trad**. It la of the stylotectric 
deetfa and aa a cheek protec to r tt U use¬ 
ful end safe Gold and enter letters can 
be transferred ttrectty on many surfaces 
hy the tut of this electrically bested pen 
Hat band letters eon be rapidly written 
on the Inside of your hat* and your cor 
rect address can be added If you wish 
The point especially shaped for the work 
carries heat but no current Electricity 
cannot come In contact with the user 
Physicians and surgeons use the pen with 
a different point tor cauterising 

For the Motorlsfe Aakoo 

C IGAR ashes, In windy weather the 
bane end peeteratlon of tonneau 
riders who do not Indulge in the need 
but get Its ashes In their eyes, are now 
deposited in this novel and decidedly 
ornamental ash receptacle shown in the 
view below — By P O Jopp 


,■ . 

i 


Te keep the driver's ashes out of the 
paseau gars' eyes 

Support for Swing Bridge 

A N ingenious application of reinforced 
l concrete at the works of the Socidtd 
d Electricity du Brabant Belgium con 
■Site of a cantilever support tor the end 
of a swing bridge. The support had to 
be constructed at the angle of a building 
in front of which Is a roadway used for 
continuous motor-truck traffic The prob¬ 
lem was complicated bv the conditions 
that the roadway rapid not he encroached 
upon and that It was Inadvisable to dis¬ 
turb the foundations of the building 
The solution wee found in the construe 
tioo outside the wall of a pilaster 
founded upon an extended base and pro¬ 
vided at the top with a cantilever cap 
projecting two i letsrs from Its rapport 
at a height of four meters shove ground 
level Above the base the pilaster and 
cantilever projection consist of two mem 
bars side by aids connected at the top hy 
a slab 80 cm thick and braced at inter¬ 
mediate points between the base and the 
cap by transverse members. 


Tasting tka Ua tegto sisg of Oar 


A OTEB-TWHLVE tirofttn ahoe enn 
easily plant Itself In soggy soil to 
no avail but an artificial toot ten inches 


square delivering blows from a ten foot 
drop on the surface of a highway is a 
serviceable instrument Reference Is made 
to a tripod like subgrade tester recently 
designed by tbs United states Bureau of 
rubttc Roads The device weighs ap¬ 
proximately 40 pounds and Its ability to 
prastrate the toll, measured In inches, 
lea determining factor In appraising the 
value ot tbs subgrade of the roadway 


Ntng _ 

An elongated rod has a toot tin inches 
iquara, on tbs former being a weight 
shlch may be moved up and down The 
stole contraption Is supported loosely In 
i tripod, with a vernier meesaring scale 
it tbs top. In service the apparatus Is 
tot up over the soil te be tested, and the 
iHdtog weight Is raised and dropped from 
i bright of ten tost Fifty Mows are 
iritverodto rapid racoss rtna to tbs «b* 
iradeand tee penetration of the toot Into 
the* soil Is revealed to tatetoe on tbs 
printer i 


A Mncfcantyal Fruit Ladder 

A LADDER which speeds up and light 
sos tbs labor of harvesting all man 
ner of tree crops is the patented inven¬ 
tion of Iff HI A Blxler of Alhambra 
OaHtomta llr Blxler who Is an orange 
g ro we r himself sought to pr>duce some 
sort of machine which would ritoultn 
neously enable a fruit picker to get *t 
his fruit and also lower it to the ground 
In the process of picking without bruis¬ 
ing or otherwise damaging the t nop 
The mechanical fruit picker a ladder 
combines the wheelbarrow Idea Air mov¬ 
ing the device about the trees and 
through the orchards, with the step 
ladder and endless conveyor belt tor low 
erfag the fruit to the ground 
The device Is placed near the tree, and 
ascending tha Udder the operator picks 
aU the fruit within his reach The 
picked fruit la merely placed In the metal 
buckets of the conveyor belt— and grav 
Ity does the rest. Aa the buckets turn 
over at the bottom of the belt the 
oranges, or whatever the fruit may be 
drop out Into a canvas apron From 
there they are transferred to a lug box 
placed an a platform beneath the ai ron 
The device speeds up the fruit harvest 
hy rednring the labor Simultanec uslv 
the fruit Is handled with lees damage 
than attends moat hand picking methods 
It U adaptable to any kind of fruit that 
grows on frees such as oranges lemons, 
apples, peaches, cherries, etc 

Punch with Detachable Gage 

I N order to overcome the difficulty of 
punching holes from the edge of metal 
varying depths apart the inventor of 
tills punch has trc\lded a detachable 
gage It has punches and dies in six 
stses from 8/82 to % Inch by t/82nds 
It has been especially designed for the 
lighter Sheet metal work c t tinners with 
a capacity H Inch hole through 18-gage 
Iron It will punch a hole to the crater 
of a 8* Inch circle It Is but 8% Inches 
long with a weight of but 2\i pounds 



The poach with a detachable gage 


Soap and Brush in On* 

S OAP and brush go together In use 
why not In manufacture and sale? 
The manufacturer of the little novelty 
illustrated herewith asked himself this 
question and agreed with ! trnself that 
there was no answer bo we have the 
combination on (he market today and 
may enjoy the prl\Uet,e of washing our 
grimy bands without separate!* picking 
up and applying soap and brush 

Lumber Company Has Efficient 
Delivery 

A PROMINENT lumber company of 
Davenport Iowa delivers ready 
cut buildings and lumber all over North 
America, Cuba and the Philip! tne 
I slands. The Inner circle of this trans 
portation system served with me tor 
trucks Is a model of perfection It has 
been built up around the nucleus of a 
2 ton truck purchased years ago when 
motor truck delivery was In Its Infancy 
Tbs old truck is stlU giving excellent 
mtrk* delivering its quota of building 
supplies every day The company has 
^studied motor truck transportation very 
earoftOly Another 2 ton machine has 



Speeding ap tbs fruit harvest with a 
vwW w H l ladd er 


been added The two now take cars of 
all the heavy work and together with 
•even other lighter trucks making a fleet 
of nlm duplicate the activities of about 
fifteen vehicles w rklng under ordinary 
conditions To state this more clearly 
If the nine truck* were not so carefully 
routed and despatched loaded and on 
loaded cared f r and driven It would 
take fifteen trucks to deliver the same 
material In the same time and keep the 
customers satisfied The motor truck 
fleet Is operated solely for the purpose 
cf delivering tulldlng materials In the 
territory comprising Ihuenport Iowa 
Rock Island Moline East Moline Sll 
>la and Watertown Illin Is The tern 
torr Is on both sides of the Mississippi 
lUver In twi states ami Is populated 
bv about 200000 persons A brief de 
script 1 n of the mechanism by which 
these trucks di the work of a larger 
number canmt fall to be of interest 
Each truck Instead of having the reg 
ular platform Is equipped with croft* 
rollers llu rest of the loading equip 
meat is arr inge 1 n stir on the loading 
plAtfr rvn It n uniats of crib bodies and 
rib racks The crib bodies are I acted 
while resting on the crib racks an! are 
then roltel on to the trucks The nta 
torlal Is loaded into the crib bodies in 
station order so the load for tbe last 
stop ia the first one put on Ibe entire 
delivery district Is divided Into eight 
snmllet districts, nun bered fr in one t > 
eifcht They are so arranged that a 
route foil wing through tic districts 
frem ne t fight ccnsecutUely w<ull 
be a continuous route with no cross¬ 
over on the back trail All orders are 
•tamped with nmnlura one to eight ac 
cording to tbe districts to which they are 
to be delivered Tbe loading platform 
is also dludid into eight parts The 
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A meat bratlrr of new dfotjpv fMmdcd 
for better conservstiea of tM Jricee 


Makm tot Sulttiif 3ttMdui 

T HOSE who look after oar physical 
well-being tell at that broiled meats 
are ktodfr to oar stomachs than those 
that are fried. The Juice la kept Intact 
ao that It U more beneficial A new de¬ 
vice for broiling meat tine been Invented 
that la said to be smokeless, and catches 
all jalce, broiling directly over a low gas 
flame The new broiler In made In two 
sect 1 our, of a series of grooves, which 
cnteh the Juice ft# It c imtm from the meat 
and din*ct it Into the deeper groove 
which surrounds the mined settloua. The 
npfier section is removable for cleaning 
The material Is aluminum 


orders are simply put In tbs division that 
bears the same number and so the sys¬ 
tem works throughout 
The first truck in Slips off Its empty 
crib body and swings over In front of 
tbc loaded one The platform men roll 
tlie body on the truck, give the driver 
his delivery tickets and he Is off on his 
next trip In five minutes landing by 
hand usually requires one and one-half 
to two hours of lmrd work for driver 
and helper Feeder wagons, equipped 
with rollers lo facilitate the transfer 
of lumber from the wagons to the trucks, 
are used in the yard The load is as¬ 
sembled hy pulling the wagon from one 
lumber pile to another with a small 
gasoline tractor It takes five minutes 
to roll the lumber from the feeder wagon 
lo the truck The load, secured by a 
chain hinder to prevent scattering and 
breaking, is rolled off the track at its 
destination In ten minutes. The driver 
<oa unload the truck without n helper 
Unloading h> hand, piece by piece. In the 
usual fashion, requires about as much 
time as loading 

An overhead derrick Is also used to 
load the smaller trucks out in the yard 
The load Is assembled on a lumber dolly 
and pull (Ml under the derrick Then 
with chain slings, K 1 m picked up and 
swung free The dolly Is removed and 
the truck run under the suspended land 
The lumlwr Is lowbred to the truck and 
ttu outfit Is on Its way in ten minutes 
Tlie 2 ton trucks frequently t arry all the 
material to start a house or hsrn 15 or 
flO miles out Into the country, having It 
mi the ground in a day or so after the 
order ft Rent In 

Extension Crank Makes Starting 
Easier 

A N extension trank recently brought 
out gives nix ImlieN additional lo 
erage which la a decided advantage In 
cranking certain automobile# and trac¬ 
tor# Tlie extension handle or crunk is 
not permanently nttaclted, but slips on 
readily over tire crank atlm-hed und hxkn 
by a curved itp w ldt.li extends backward 



Longer crank, easier start 


Device Cleans Outsides of Cans 

T HK iiocomiMUt}tag photo allow# a de¬ 
vice used In canneries for quickly’ 
(leaning the ontslde of canned fruit, 
after the cans are taken frotu the oook- 



Por cleaning the outsides of eon* 


era, where more or letw umteiial gather# 
on the outside of die cans. It consists 
of u pulley with four brushes attached 
to tl» Inner circumference of tlie pulley 
This pulley revolve# at the rate of one 
thousand and tun hundred revolutions u 
minute Tlie oiwrator holds the cun# In 
the device for the second*. Tlds rapidly 
revolving pulley 1 h almost entirely cov 
ered hy a #ttf< ti device which guard# the 
workers from being injured Tlie tkwloe 
has a funnel-shaped ojamlng Into which 
the cans nra Inserted. The pulleys curry¬ 
ing the brashes are operated by Indi¬ 
vidual electric mo to ml The equipment ts 
Installed on a table which can be easily 
moved fnan place to place and ts used to 
milvuge rusty cans .—By 0 W (1 riper 

A N«w Departure for the Mired 
Car 

fTtVKIt since the first self itropelled 
vehicle got Its driving wheelR mired 
In a luudUulo of sufficient proportion# to 
cause them fo spin In the Ineffectual at¬ 
tempt to get traction, tradition has had 
It that the way to extricate the auto* 
mobile from such a predicament without 
I he uld of horse# ts to pits# u rope from 
the rear axle to a tree or stake und make 
the car draw Itself out of the soft spot 
by winding this rope tip on tlie axle 
But In the word# of Albert H Geddes 
of Brooklyn, "many objections and dl#- 
udMintagcs to smh a method have been 
noted, principally Ute necessity of entry 
tag a multiplicity of tool# for the pur 
pom.'** So Mr Gedx^s 1ms Invented a 
scheme which 1 h otlterwise 
Tlie fundamental principle of using the 
rear axle hm a drum about width to wind 
a <nhle Mr Geddes retains, Ilut his de¬ 
parture consist# In fixing the other end 
of the cable not lo a tree or a stake, but 
to tlie front wheels! When ibe stalled 
cur Is rieured for action tlie cable Is 
wound about a drum fixed tn one of tfae 
front hulM. Tlie other end is booked on 
to a similar drum at tbe rear, the engine 
started, anil the dutch engaged Tbe 
rear wheels spin, winding the cSble 
about tbe rear drain—and unwinding It 
front the front dram Tbe only thing 
the front wheels can do, under the cir¬ 
cumstances, Is to revolve and act u 
temporary driving wheels. According to 
circumstances, the rope can be wound 


about tots* drama ra tfaa mm dttrattofe 
or fa opport fl s d lm l ti m i) m that tm 
first sprad forw a r d - the greatest devel¬ 
oper of power Wfajeh th# avera^a ear 
pnwratai mgy In every case be aged to 
ran the car out of Its difficulties. 

One other detail la necess a ry to make 
tbe device operative. If tbe front wheels 
wore free to torn on tba stecrtog-k&ockfe 
spindles, the action of the differential 
would probably be to pull upon tlie two 
front wheels with a sufficiently different 
pull to twist them about This Is pro- 
vented hy a simple means for bolting tba 
steering knuckle arms to the front axle 
adjacent to them. Tbe car then 1ms no 
discretion save to move straight forward 
or straight back, as tbe case may iw 
And if one length of the rope la not suffi¬ 
cient to extricate it, winding it about tba 
front drain# and repeating the operation 
Is simpler than relocating a stake. 

Even PrMMuwta Drawing 

I N the drawing of metal sheets for dies, 
one of tlie most vital foeturs is to 
obtain on even, itavary tag pressure dur¬ 
ing the entire stroke of tbe press. Tbe 
spring cushion illustrated herewith was 
designed to meet tbln, requirement* The 
use of ordinary coll springs or rubber 
bumpers la found to lend to back-lash 
of tlie press, hence these were abandoned* 
The even pressure spring cushions are 
attached to the press by means of a sin¬ 
gle bolt, which screws into tbe bolster 
plate or Into the die Itself, In the same 
manner us rubber bumper# or coll spring# 
are fastened. 

During one entire revolution of the 
crankshaft the punch U descending on 
tlie blank, previously centered on the 



The spring cusMsu which gives uni¬ 
form pressure fa the drawing presa 


drawing ring forming the shell over the 
center-block The dlo-pln* resting on the 
pin plate (which In turn rests on the 
spring housingi force the spring housing 
down, coinitrewrfng tlie spring against tlie 
spring washer Tbe spring watfher Is car¬ 
ried by the lower ends of the equalising 
levers. When the spring housing de¬ 
scends, It curries with it the adjusting 
screws, and these allow the equalising 
cam to descend hy yielding to the pres¬ 
sure of the rollers at their upper ends. 
The angle of tbe equalising cam together 
with the change In leverage of tlie equa¬ 
lling levers compensate* for the Increase 
In spring pr es s u re created by eompws- 
stan. hence we get the even pressor* 
aratht T 

The KtndUnf-Wood M*cUa* 

O tfR Gorman ccafteapaaflanf: pats tn 
our hand* tbe accompanying photo¬ 
graph* accompanied by a note to the of¬ 
fset that it fa a Neuarttge Brenabotaar- 



kletaernngsmaiidilnen Dx phUn tiktgtish 
tbls I# nothing more formidable, literally 
translated, than a new-sorty ftre-wood- 
•aualUngmachine; Only ta German when 
they rrente effects of this sort It ii tat 
customary to soften tbe shock fay tbe nee 
of hyphens. Tlie carious machine which 
Is portrayed Is intended for tbe produc¬ 
tion of kindling wood of n decidedly 
small caliber and Its use Is preceded by 
that of a circular saw of the famllldr 
sort, hut smaller than one would ordi¬ 
narily find at work on n comm er cial 
scale Tlie Wood is fed Into this aiw In 
such u way thnt It Is rut Into stripfi 
quartered across the grata Small baft- 
dles of those strips are than hekL by 
band on each of tlu* cutting tables of the 
mu cl itac which we Illustrate, and Which 
requires for this purpose two operators. 
The huge head, carrying Its two hatchet 
blade#, swings np and down on alternate 
sides like tbe walking beam of the old 
fashioned ferry-boat, and It cats small 
bit# off the ends of the strips which are 
fed to It Obviously It will wx>rk much* 
faster than a bund-hatchet, bat we 
should Imagine that there might be some 
doubt whether It would work sufficiently 
faster than two hand hatchets to pay for 
Us Initial cost and operation. However, 
that Is another story, tlie machine Itself 
Is cert h In I j a curious and Interesting 
specimen 

An EflKdmt Sprint OUtr 

A ftlUiMJC und convenient means of 
keeping the spring* of the motor 
cir lubricated is to fasten to the end of 
each spring this device. Tbe Attachment 
consists of a woolly substance (thor¬ 
oughly saturated with oil) set upon a 
hinge-like base The working of the 
leaves releases the oil, and there U prac¬ 
tically a constant flow as a result tram 
this efficient little worker. 
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The Motor-Driven Commercial Vehicle 

Oondtttad by MAJOR VICTOR W PACK. N IA.& 

This department u devoted tdVie interests of present and prospective owners of motor trucks and delivery wagons The editor will endeavor to answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 
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Tbs old and the nowi repmraUtlre bom-drawn and noUrdrirm fire-fighting ippmtui 


Motor Track vs. Horses in Fire 
Fighting 

W HKN firemen led Dobbin and Dollle 
from tlwtr stalls to make room for 
motorised fire-fighting equipment city life 
hint one of It* greatest thrills. Since 
that eventful day, many a small boy and 
not a low of his elders have missed the 
flight of the plunging horses and sway¬ 
ing drivers. No doubt, too. they have 
wondered as they watched the giant 
imeumatlc-tired fire trucks speeding 
along whether It won necessary to forfeit 
forever the sentiment and human Inter 
eat with which the horse-drawn engines, 
ladder trucks and hose carts were al 
ways surrounded That the change has 
Iteen a sensible one. however, has boon 
(troved over and n\er again In the fire 
dot»artmettts of our lending cities. The 
40 per cent increase in efficiency, due to 
i lie adoption of motorised equipment as 
n ported by the Chicago Department 
n my be taken as a representative figure 
W hethor it Is a question of property loss 
or the loss of human life, motorlsutlon 


t becked In the IncJWmt stage Further without the aid of a highly mobile and 
than this, motor!satlob enables the fire- effU lent motor squad When It Is >M*rm* 

men. once they have arrived at the scene In mind that In 1021 Detroit suffered 

of ttie blase, to get Into action very from 506 less fire* than It did In 1020 

quickly Especially Is this true in the and reduced It* fire loss more than 

case of the motor-driven pumping units $ 1 , 000 , 000 , the value of such a service 
which have replaced the horse-drawn wilt be rendIIj appreciated And not 

engine*! With the motor-driven units It only does the use of motor equlimirm 

Is possible to get up sufficient water operate to the advantage of the Hre 
pressure Instantaneously Prevention Dureau, but it asststR Im 

The pmctlcal value of this Increased measurably In the work of other hndle* 

efficiency, of which the motor-driven From the taxpayer’s standpoint, nrn- 



Plan of tbt truck designed for bus sendee, showing seating Arrangements 


line quickly proved Its case pumping unit Is but one example, is Ulus- torUatlun bus proved a genuine wonmm 

.Detroit has experienced the same re- t ra ted by figures which show the per- Although the persunul comfort and wel 

milt* as those which have been reported centage of loss, compared to the value of fare of the firemen htne been greatl\ 

l»v Chicago, New York and other croes. ^p n »perty affected, In Detroit from 1915 Improved, the operating evi**nne* nn 

In fact, it was In Detroit that the first ™to 1920 A reduction of one-third was much lesa Warn they were In the horse- 

piece of motorised apparatus waa placed made ^ this period, the percentage hav- drawn rdginw The horse wuk tin item 

Inswvlce. As the first exponent of |„g been 0 In 1015 and 6 In 1020 of expense 24 hours h day Feed bed- 

ffiodem fire fighting, this equipment was Another phase of fire fighting In which ding and veterinary attention and mum 
Company No 90 In motorixatlon plays an Important part la other necessities figured largely In ihc 

1008. This original equlptnot Is wll to fire prevention work. The 35,000 toigjee- annual appropriation Through the 

service, but, of course has been supple- turns which were made In Detroit during adoption of motorised method* all of 

mented by m«iy adffitionaiualt*. To- 1921 , to discover and correct fire hasards, these exjiennefl huve l>een reduced merely 

dayrs figures show that to Detroit there would have been absolutely Impossible to a matter nf gasoline, oil and lire* 

are only aeven engine units operating on 


a h orse dr awn basis, 

Since the purchase of the first unit 
then looked upon as a doubtful experi¬ 
ment at best motorised fire-fighting 
equipment has justified itself many timet 
oyer in time, property and human Ufa 
that it has saved. It operates so quickly 
that tbp aQ-importaut time element, 
which U the essence of ire fighting, Js 
ootieeyred to the utmost Detroit de¬ 
partmental recor ds cite one cage where 
e nsn of lfi dty blocks was made m a 
minute and twenty-seven uedonds from 
the mmdfcg f be alarm. Sack pwv 
touMmee was uqtbought of to tha day 
at betMhrfivm enetontant, and makes 
poeM^wsibM saktoga to ttfis add prep- 
e*ty t fmuth* toet that mast fine are 



New Model Designed Solely for 
Bus Service 

A SPFTIAIj Ivpe of motor bus having 
new feature* of design which are 
liuimrfiint in piisaengcr transport at tod 
hut not nutlhible In the conventional 
type* of motor truck ehamd*, him been 
brought out In u well known motor track 
munufucturer of Cleveland The new 
design Ih one of the first In which both 
(IiuhsIm and hod\ hu\e Iwen developed 
especially for him work It gives rail- 
\vu\ rompanloH nnd Imin comptmleu the 
ndvantagi of lining equipment that ex- 
ai tl\ til* the needs of ini* alteration. 

Tlie new model whhh Ih illustrated 
lurewtth has a wheellmi** of 108 Inches, 
making It ttoHHlble to mount without 
pvohsIu o\crImng 11 body which has 
comfortable seats for 25 laiHflengers. 
Long and thxlhle springs, a low center 
of t,ru\lh and the long whcellmHe corn- 
bin* to make riding easy Bemuse of 
If m low loading height only one Hfep Is 
need«s! at (Ik. entrance Passenger* can 
rater or lemo rapidly no that stops are 
short and fast schedule* cun be main 
tnlned Two types of IhmIIom hu\e been 
designed for tlie bun chassis—one known 
n« u city type nnd the other nn Interur 
ban f\pu Operating rent panic*, how- 
e\<r mnv use other type* of bodies 
when desired. The city type penult* of 
great freedom of mo\cment shout the 
interior and ellmlnuteH *V halting’ nl the 
entrance The Intmirinin t\(K? Is de- 
nlgned for the iitnutflt comfort of pas¬ 
sengers on long trip* wltli ample space 
for Inggnge Bath Mi*es have wide 
double diH>r* at the frent nnd hh emer¬ 
gent \ dtnir In the rear 
Htandurd equipment includes generator 
and electric light*, side brace* on the 
frume steel wheels nnd solid tires* sin 
gle in front and dun) Jn rear The tire 
equipment is etq**clally adapted to opera 
tlon on dty streets. Pneumatic tires and 
disk steel wheel* can be furnished. If de¬ 
sired for Interur ban operation. This tire 
equipment does not raise the low center 
of gravity nor Increase the frame height 
The use of various optional standard 
gear ratios makes possible a wide range 
of speed and acceleration In the monu 
torture of the bus chassis the well-estab¬ 
lished nnd experienced company has en 
denvored to give It the highest possible 
earning capacity 
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Sir Ernest Shickkton 

W fHLR hi* ship the “Queue was lying at anchor 
off South Georgia Island, lonely outpost of the 
Falkland Island rnUsilsl adinlnlrirattoo Sir Ernest 
Shack let on, the Antarctic explorer died of heart disease 
on January 5tii The new* of hi* deuth reached the 
(Hlliied Mi>i Id only on the JOth of the month, with the 
iirrlrul nt Montevideo, Fra/niay, of the Norwegian 
tramp, * Profewor rrmel” bearing tho body Sir 
Krneat died of heart dl*e«*o which, so far as urv know, 
had never been ohaervnd to be constitutional with him 
He had been slightly under the weather retiring the 
previous evening, hut nothing waa thought of this. At 
AMI A. M, however, he underwent a sudden collapse, 
and died within three minutes. 

Htmckletim waa born on February 15th, 1874, at 
Kllkee, in the south of Ireland. He was the eldest sno 
of the local physician He was educated at Dulwich 
College and then entered the merehnnt murine In 
1001 he waa third lieutenant of the National Antarctic 
Expedition, under the late Captuln Hcutt The Interest 
in such work which wu* aroused nt this time remained 
with him for the rest of his life und supplied the driv¬ 
ing Influence for most of hi* later Hrihlties. He first 
became prominent In the field of Antarctic exploration 
when be commanded the British Expedi¬ 
tion of 1007-00 On this trip Bhackleton 
attained the furthest south record of 
88* 21F, only 07 tulles front the iwle—a 
mark which waa sunstaacd only when 
gcott and Amundsen later reached the 
pole Itself The expedition of 1007-00 
waa perhaps the first of the south p°le 
explorations which brought back scientific 
results of large volue In addition to the 
relocation of the south magnetic pole, tlie 
party collected meteorological, biological 
and anologtcal data of real consequence, 
and made as well notable additions to tlie 
technique of polar exploration Itself 
8backletcm*s most dramatic voyage was 
the one of 1014-16. The program here 
was to cross the south polar continent 
from sea to sea. Although this Idea was 
not put Into successful execution, and 
although the expedition brought latck acl 
entitle results of relatively small value, 
the enterprise turned out to be by aU 
means the most adventurous onslaught 
ever made by man upon the j*»lar regions 
at either end of tlie earth The ship, the 
“Endurance,” entered the Ice nenr Bouth 
Georgia In December, 1914. and a year 
later waa irushed at a point to the east 
of Graham Land From tide date, Novem¬ 
ber 24tt, 1615. until April 0(h, 1010, tlie 
party nrlfted with the Ice floes. On April 
0th, 1910, they encountered for the first 
time sufficient clear water to Justify the 
launching of their boats. Six days later 
they landed on Klefihant Island. 800 miles 
from South Georgia Shuck let <« and five 
of bis men presently set out In a 20-foot 
open boat through mow, high winds and 
heavy seas. This sortie was successful, 
an Inlet on the wrong aide of South 
Georgia being made In safety on May 10th 
With the two men who remained In best 
condition for the trying trip, the com 
mander then set out through the Interior 
of this desolate Island, mountainous and 


It might have been thought that this t£p—a, 
coupled with that following his 1607416 expedition, 
would have been enough. In 1910, It will he recalled, 
after tbe British Government had repudiated the coats 
of tbe 19084)9 Journey, Hhacktatoo met as much of them 
as he could from his own resources, and then undertook 
a lecture tour of this country to raise the balance so 
that he might reimburse his friends who had advanced 
the funds to runke the expedition possible. But neither 
this nor his ad\enturoua tlms of Ml4-16 damped hit 
ardor, and In September, 1921, bo left l&gland on what 
whh destined to bo his lsst ^xplornBoo, He was to bo 
gone two tears, and cover jwgpe 80,000 linear miles of 
uncharted waters In the Antarctic region. After da m age 
Incurred from rough water off Portugal, the “Quest” 
laid up In IUo de Janeiro for repairs, and U waa from 
this port on December 18th that ffhackkton mads his 
final departure from civilisation In tbs little 200-ton 
craft 

It was hi* human ride that mails fllr Ernest Shackle* 
ton such an Interesting personality He was a man of 
fine Impulses, of groat fearlessness gad of unlimited «t- 
tburiasm for bis work He was mod— In ths —boats 
of his own accomplishments, always fair la gwerdfeg 
full Justice to bis subordinates, and mors than gen* 



Sir Er—t SfcnsUsten 


•40* via tba d i MlWili a*a—*M* 

tba «bHity oi ti w aiaa t m t im b m te aaafcattiiww 
with eoamUcatad natbaMeiMfJtrtMMk' *• amfa- 
nMMrt mmty ter ta» ftel l wi * MmM* te»towt 

this worik r 

For some tlms it baa been tbs unfortunate due feet 
trigonometric sad logarithmic tables of more #u< four 
or five places havsjtswa either alto ge t her ont of print 
or obUfcthbft* ecriy at exorbitant pries*, ft la dunbfi 
a pleasure to chronicle a reprinting, apparently from 
tbs old plates, of Peters ex—t ae—Hri— tables, 
and likewise of tbe eight-place fekM In two vuhff— 
that bear tbe names of Ba—Mn— and Fetors, tbe 
termer gives trigbpometric functions <t& tbe t if irWh 
mlc term) only, tbe latter giro* as wtfi tbe log —te s ts 
of numbers up to 900,009. In both v e to— thp trigo¬ 
nometric tables are presented ter ever y ssfend Of are. 

flara appears to he Just one drawback In regard to 
these volumes and others like them. Wbtet mr ware 
prepared, a titUe printed card wag got up to —pan g 
them abroad, explaining that owing to ths exchange 
situation a premtem of flO par sent over the tested 
prices would be required of ati overs eas pwc hu nh 
Before they were sant out it was teend m—ry to 
alter this figure by rubber stamp to 109 per tent; and 
In the cage of those moat recently te oa t ved, 
the “Valuta Autochlof” has gone np to 900 
percent. We have had several expe^tencaa 
of late which d—to iliat the ner- 
charge which tbe canny Osman Meg to 
make ter tbe doubtful privilege eC doing 
burin— In bla utterly worth)— currency 
customarily melUpttes Itssif by two or 
throe during the Interval betw— hU quo¬ 
tation of a price and bla customer's accept¬ 
ance. Wa don’t know Just how one can do 
burin— on this basis, aave by hasping 
constantly In mind that the quoted price 
In marks Is so low (not more than 109 
marks for any of the above votumea, bUriy 
well bound) that If one really want* them 
one can afford to pay pretty nearly any 
fine which tbe publisher may seek to im¬ 
pose upon him ter tbs privilege of 
purchasing them. 

George Baldwin Settee 

T HE last echo of a 00 — oriedrd was 
beard when ths dally pr— of January 
17th chronicled the death In Rochester, 
N. of ths BeUkn patentee. Mr. Beiden 
will be remembered as the Inventor who 
collected royalty ter many years from the 
bigger half of ths American automobile 
Industry on a patent which riafmed the 
aggregation of engine, dutch, fuel tank, 
carriage, etc.. Into an automobile; bat 
which really did not cover the modem 
gasoline automobile at all. He had filed 
his application In 1879, and by exhausting 
every artifice permitted under Patent Office 
procedure, had kept It “pending” until he 
was obliged In 1890 to accept Its Issue. 
Only when the patent was within a tow 
months of expiration was his pro—item 
of unH— makers finally thrown out bf 
ooqrt 

trie Mr Bddsn bad bettors* In tee future 
Nbf tbe automobile^ and had pbumed to 
capitalise teat fu tur e by me— of Us 
patent. But be had regards* the 00 — 


glacter-covered, and reached the whaling station In 
Htroran— Bay, on the north rids of the Island, from 
which the “Endurance” had sailed In 1914 Shackleton 
must have presented a good deal of an apparition to 
those In charge of tbs station, and the-extraordinary 
character of tbs whole Incident was In no wise abated 
by his first question—a demand to know wlien the war 
bad ended! 

After tailing around and picking up the other mem 
ben of the emergency expedition, it was next In order 
to undertake the rescue of tee 22 men left behind on 
Elephant Island After three failures, he finally got to 
them and brought them off In a Chilean tug. It then 
developed that there was more rescuing to be per¬ 
formed The “Aurora,” which had been sent around to 
tbe New Zealand side p| the antarctic continent to 
await Shackleton’s arrival and to pick him up, had 
been driven off to sea while ten of her men were on 
flu* Ice, and had been so badl> crippled that It was with 
difficulty her navigator was able to make a New Zealand 
port Characteristically enough, nobody seams to have 
worried much about the — man*mod men until 
Bhackleton himself got Wind of their plight Three 
of them. It turned hut, had died, but tbe surviving 
seven Shackleton drought off to New Zealand, 


crons In his recognition of the achievements of other 
explorers. 

Gtrau SdantUk Bode 

D ESPITE the severe conditions which ws must be¬ 
lieve ths depredation of tbs mark to have brought 
about In German Industry, especially of the 1— see— 
tial sorts, ths German pnbttshers are beginning to get 
Into their stride again after tils long hiatus of actual 
war tin—. Within the past tow weeks we have received 
from a single publisher, W Bttgrtmtn of Lotprig, cop— 
of a number of volumes that Indicate thin None of 
them Is a new production fr— the point of vtfw of 
autiwrsbip, bet all are new edUtoua, and In no— co¬ 
lt 1 s dear that the entire volume Is from new type. 

Perhaps the most Interesting of tb— Items is a —to 
edition of Newcomb’s Potnitr Astronomy, which car¬ 
ries the name of Dr Ludan*** on ths tills page a* 
responsible for the German tom of this edition. The 
text, tabular mat— and Illustrations are wed up to 
tbe high mechanical character of Gorman prewar sta¬ 
tute hooka 

Another old friend wh— tenure of life has b— re¬ 
stored by a n«w printing Is Kewaletfd, JEN# JCtossisdton 
Problems dor Analysts das Gf-ofem. Ip tee new 


pressure, stow-berulng Bruytoa engine, nrt rosily — 
cxplwdoa engine nt all, as tee ultimate type, and had 
specified It more or 1— sxpttettly tn Ida claim. One In 
led to wonder whether be was not tn Ignorance of tb* 
existence of tbs Otto —fee; tor t$ s—as that tt would: 
have b— snur to broaden bis ri a l— to feefede enr 
gas —las wring ttqutd fust In any event* ten — 
motets was developed vtqiyy tiring tec Otto ex- 

ptoatoa Mgtaa; a* that tba Oowt vat, «Mi 

t» tafak OM a* M4ft pataM, KUI* MM I* Halt 
™ *#t ifeMactd lv t*t <4 M Wttt 

Mm ante bad Mb bw gbt wpf tt. W, mtjr WMr 
that tba Ooart w, pta < Mia d<rial«* Mk a 
4tgrm of aatttftttttd. do, Juttn ttoadb'la tba a 
Mctad: -Mo UttctMt toaiwihMa, 4 mm|m bmm 
aboim to tba Ontt. aod a, &tqtabM<la Ummi ttrtia 
jM Idao tMbtt Mad lb Oa MMM, 0*M 4W* *4 
woAd canabt «p fb-and iwaad tt |» a«i dlMtod 
ta a-patat aMM tor • 

- WkUMtt MW.e MM 'V > 

■ml tba laantt MMMitut wd MalMdMd ™ 
vteWndtoL sndhnd I— unt —d wife—d—nitete. 

tba fat m •Bd’tttttttt da.t«f 
tbroafbtt. ' - 
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littf Mem for fittte-Known 
IfiBinl, totadto 

A jOOOBDING fo S report made by R. 

B. I*4o« of tbe Bureau of lfina*, 
the ttttta-haowR mineral, bentotita, po* 
easel* certain unusual chemical and 
physical properties which malm It u*e- 
ful in a largo number of way* hi indus¬ 
try, Th* nasn* ttoelt la not descriptive 
of a ttasto mineral, trat of a group of 
riay-lik* materials which contain an al- 
katfta oxide and an alkaline earth con¬ 
test of 0 to 10 per cent The grain alxe 
is tea, the mtaerala poaaaga high abaorp* 
tht powers and are colloidal In nature. 
The physical and chemical properties 
vary {alto widely as there is no fixed 
composition of the mineral. 

Op to vary recently the usee of benton¬ 
ite were very limited and of compara¬ 
tively alight Importance. It was used 
largely in the manufacture of the medi¬ 
cal dressing known as anttphlogtatine, is 
the manufacture of a packing and dress’ 
lag for ho rs es* hoofs, as retarder In the 
manufacture of gypsum wall plaster, as 
a filler in the manufacture of paper and 
soap* and as an adulterant in the prep¬ 
aration of drugs and candies. However, 
the peculiar properties of the material 
have stimulated investigations to develop 
new applications for It, and lately care¬ 
ful stody has been made of this material, 
with the result that e whole series of 
new ness for the same has been evolved. 

In the manufacture of aosp It has been 
found that certain of the bentonites can 
replace as much as 20 to 0Q per cent of 
the soap substance and still give a prod¬ 
uct that Is eg good as ordinary soap In 
every respect. Other members of this 
chun of minerals have been known to 
make very effective adhesives, especially 
a paste with which paper can be made 
to adhere to metal. The claim la that 
labela pasted on metal with a bentonite 
glue will not curl up and drop off. The 
fact that bentonite has soefa s groat ab¬ 
sorptive power for water has suggested 
a possible nee in the dehydration of crude 
petroleum and other oils. Other uses 
that may be m«tioMd are; as a bass 
for «i*^gr> creams, a bass for the manu¬ 
facture of lake colors, for printers 1 ink, 
as g heavy htbrfcant or grease wbsn 
mixed with oil, and ss a filler or dram; 
lag for leather. ^ 

Haw Um far Satfocyaanteo 

T HE) mlfeqrautta «ra raeorarad la 
the auttafeetw* of cm. 71m cyan* 
tm co wipmwfl i ta the cm ora moth 
flM n dram ftp pf—y Um lattar ttamgh 
pvrlfytaf mafia, Hawaii? tan Ostta. and 
the NMocyamtafr malt (ram a eombtna* 
ttaw of UM otrifar with th* cyanoaao aid 
tta tan «* tea parifytM mam. Moat 
of tba attmtkm paid by gaa plant* to 
thU yradaet to neat yeam kw Iwai 
•fan* Una* ot gatttag ltd of tt fey «*• 
rar ri mi tato taraqftaMa* ratbor thtm ta 
th* way *< ctaatraettra dar«ioym«Bt of 

*^fc' Jfc%nWama la tha/aomol of t*a 
«*4*fe */«*«*>*) ftriitfi MW.saym 
an to m, eatt* atta at t mi to tha lact 
tMt ran bo tmad to «pod 

aO wfelH teW awaaiiatwiof pwfe 

JWfr pay If , SiVamftdd (ram ori- 

Mam <*• m araar ta o d mtua, and la 
fteaNntdpfe*** Tboyawbmmt-mwnr 
U bmdy-bfr fiyymt tba papm> « aria* 


strong parchment paper Is obtain** 3% 
this way The vulcanised fiber is tnfifie 
from the parchment lend paper by' re¬ 
treating the same in s second bath of 
calcium eulfocyanate The paper Is then 
pressed between rollers, i product Is 
obtained In this manner that resembles 
vegetable Ivory very closely. * It can be 
sawed, turned on a lathe, perforated and 
machined In any way It will also take 
a high polish 

Paper from Oat Holla 

A ccording to b d wen* in th. 

Fsper Trade Journal , oat hulls can 
be need to good advantage in the manu¬ 
facture of paper pulp and straw board. 
The oat hulls are digested with lime. 
The cost of the product should nut be 
higher than that in the manufacture of 
pasteboard from straw The strength of 
the oat hull product Is not as great as 
that of the straw product, tout by ad¬ 
mixture of the two raw materials a 
very tough paper may be obtained. In 
making pulp from the oat hulls, the 
latter are mixed with cotton listers or 
cotton hull fiber and treated according 
to the sulfate process. The high yields 
that are obtained and the good quality 
of the product Indicate a promising 
source of pulp for the manufacture of 
paper Used for printing books, mags 
sines, for writing purpose*, etc 

Cfitprg—inn of Zinc tud Zinc 
AUnys 

E XPERIMENTS have been made re- 
oentiy In Germany with the view of 
increasing the strength of tine and 
brassee by subjecting the petals to com¬ 
pression. In one csss sine containing 
about 1 per rent lead With traces of 
iron and cadmium was so improved by 
the compressive process that the product 
appeared to be almost a new metal. Be¬ 
cause of the non-uniformity of the re¬ 
sults obtained thus far, the promt has 
not received any considerable application 

Nitrated Coal, a Now R*w Ma¬ 
terial for Palate and Varnlakea 

W HEN finely ground, air-dried lignite 
coal, containing about 35 per cent 
of water, Is gradually introduced into a 
mixture of nitric and sulfuric arids, 
five times the weight of the coal, and 
consisting of TA ports of concentrated 
H,80, and five parts of HNO, (specific 
gravity 142), there is obtained a product 
which la a nitrated derivative of the 
original coaL The nitration Is conducted 
at tba ordinary temperature, and the 
coal Is permittad to remain In contact 
with the arid for about on hour At the 
end of this time, the mixture Is poured 
into water, tbe precipitate Is sucked off 
and washed with water Tbe nitrated 
product is reddish brown In color, some¬ 
what lighter than the original coal, and 
contains &8 per ant of nitrogen It Is 
soluble almost completely la acetone, py¬ 
ridine, dlchlorhy drift, as well as In a 
mixture of bensot and alcohol. The yield 
is almost 100 per cant 
The pyridine solution of titrated cost 
can be diluted with water, without the 
solution becoming turbid. The solution 
foams Just like a solution of soap* ah 
though not so strongiy, it is precipitated 
by various mineral adds, barium cfalor 
Ida, stiver titrate and other salts. The 
wM, obtained wbwx tbe Static* Is pr# 
ripitated with catena salts, c o n tai ns fift 


per cent OaO. The nitrated coal Is col 
ored a brownish black with alcoholic 
potash solution, If the caustic solution Is 
poured off and the residue is taken up 
with water, then thaw Is obtained a deep 
black solution, which behaves towards 
adds and salts Just like the pyridine 
water solution. The notations of nitro- 
cool in acetone or benxol alcohol leave 
behind on evaporation a lacquer like film. 
This makes it possible to use the product 
in the paint and varnish Industries. 

New Nitrate Lands in Chile 

A CCORDING to the Commerce Re- 
ports, it is claimed that a new de¬ 
posit of nitrate of *o<l& over a district 
of 2000 square kilometers has been dis¬ 
covered in Chile No soda was known 
to exist in this region heretofore. The 
deporits lie 11 feet under the surface and 
tbe beds contain 20 to 40 per cent of 
nitrate. 

A Chemically Controlled 
Automobile 

T HE production of power in an auto¬ 
mobile engine is not a simple affair, 
as may he supposed, but depends on a 
complex chemical reaction To get the 
most miles out of a gallon of gasoline 
Is equally the aim of the owner of the 
high priced car as well as of tlie lowly 
Ford Beall ring the nature of the proc 
ess which converts the liquid gasoline 
into mechanical power, there remains 
hut om way In which the maximum ef 
firiency can be obtained from the fuel 
and that Is by chemical control G O 
Brown In the Journal of Industrial and 
Bnfinear in p Chemistry, 1022, 6, gives the 
results of bis very interesting and en¬ 
lightening experiments an the operation 
of the automobile engine under chemical 
control. 

The important thing Is to secure the 
proper mixture under all conditions of 
operation. Very careful tests revealed 
the fact that th* maximum efficiency is 
obtained with a hoi dilute mixture The 
colder tbe engine, tbe more concentrated 
tbs mixture must be In order to maintain 
the velocity of reaction above the crit¬ 
ical point necessary for explosion A spe¬ 
cial form of carburetor Is described, 
which Is controlled automatically and 
according to chemical principles—that Is, 
to give the proper mixture of air and 
gasoline under all conditions In the en 
glne, so as to obtain the maximum mile¬ 
age from a gallon of gasoline 
The exercise of chemical control to ob¬ 
tain complete combustion of the gasoline 
and hence maximum power resulted In 
Increases from 20 to 100 per cent in tbe 
ruileags per gallon The Ford car, which 
will average about 10 tulles to the gal¬ 
lon ordinarily, will give fit) miles to the 
gallon with chemical control A heavy 
car of eight or more cylinders, giving 8 
miles to the gallon under ordinary cir¬ 
cumstances, will run 18 miles to the gab 
km with chemical control 

N«r Leather Gratae 

A ccording to the chemude ti»- 

*cta«, 1921, 244, « new leather 
grease, which may also be applied to 
chrome tanned leather under certain con¬ 
ditions, and which is considerably cheaper 
than th* animal fats used up to the pres- 
snt time, Is made from mineral oils. Th* 
eti is mixed with a calrium soap which 
overc om es tbe disadvantage of the same, 


causing the leatlier to become hard and 
brittle Neutral flats or tatty adds are 
hIso added in order to make the mixture 
emulHltiuble with wuter and hence ap¬ 
plicable to wet leathers. The process con 
stats In heating the mixture of tatty 
acids and mineral oils to 110 degrees C 
and th** stirring In the calculated quan 
tlty of calcium hydroxide gradually The 
mixture is allowed to stand, when trans¬ 
ferred to a mixing pan, warm water Is 
added and the whole- Is stirred until cold. 
A sample analysis of such u product Is 
8 per cent of calcium soap 8 per cent of 
neutral fat, 64 per cent of mineral oil 
and 20 per cent of wuter 

Nitric Add Made with Ozone 

A PATENT has Just been Issued (see 
United Htates Patent NaX4004U24 
on a no\el process of making nitric arid 
by the oxidation of ammonia with the 
utd of oxontsed air The ammonia Itself 
is produced by the treatment of cyan 
amide with steam and it Is claimed that 
the ammonia in this nascent state can be 
oxidised Aery readily to nitric arid with 
a comjttiratlvely small production of nl 
tmus oxides. The apttaratus used in the 
process consists of a spherical receptacle 
provided with u co\er which can be se¬ 
cured to It \ery tightly by means of bolts. 
The whole apparatus resembles an auto¬ 
clave very much In utaiut tlie center of 
the apparatus there Is a circular perfor¬ 
ated diaphragm <«i which the cyanamlde 
ta placed After the rater has been bolted 
Into place, steam Is added through an 
opening In the cover and the cyanmnide 
ta decoiniiosed with the formation of am- 
monlu, which losses through the dia¬ 
phragm Into the lower half of the appa¬ 
ratus. Oxone ta then admitted through 
the taittom and mixes with the ammonia, 
oxidising It to nitric arid which ta die* 
charged through a taittom ou^et Tbe 
process is very interesting, for it give* 
practically all nitric acid and avoids the 
use of towers and other oxidising appa¬ 
ratus to convert the nitrous oxides, ordi¬ 
narily obtained in the ammonia oxidation 
process into nitric Hrid 

New Oil-Hardening Process 

A H Is known, the hardening of oils, 
which In other word* ta also called 
the hydrogenation of oils, comdsts In 
treating the oil with hydrogen gas, 
whereupon the oil absorb* the gaa and 
tlie former is converted Into a solid tat 
To assist In the process, catalysts are 
used, substances which cause the action 
to take place more quickly and with bet 
ter efficiency than when they are absent 
and which In themselves suffer no change 
during the treatment According to the 
Italian Jounml. Oiomale 41 Ckimlea, 
October, Iflttl a new catalyst has been 
found, which ta the double silicate of 
magnesium and nickel, and which It ta 
claimed gives very remarkable results. 
One of the great Improvements worked 
by the new catalyst ta tlie production of 
absolutely white solid fats from dark 
colored oils, which In tbe former raetb 
ods of hydrogenation have to be purified 
first before conversion Into a fat 

Inereuiitf the Flub Point of 
Cylinder Oils 

A CCORDING to the SelfenttUer Z*A- 
fun#, a very effective method of 
raising the flash point of cylinder oils ta 
to add to them from 8 to 15 per cent of 
tbe aluminum ealt of fatty arid*. 
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The Heavens in April, 1922 

The Observations on Venus’ Atmosphere, and Some Plausible Deductions That May Be Drawn Therefrom 

By Prof Henry Norm Russell, PhD, 


I T hns Ikmh known for a century and more that Venus 
him nn ttlmoHphHrt* indubitable evidence of thin In 
u flunk'd by obwnntJoHM made when *du» la nearly but 
not oulto. In line ltd ween us And the sun 8he then 
itppeurs, of course iih n very narrow crescent, hut In 
no bright ttiut she In conspicuous In even a mnall tele¬ 
scope When the sky Is clear It may ttien be noticed 
<lmi the thin hiimx of the crescent extend considerably 
Inborn! the hulf-ilnlo that marks the limit which they 
«itn attain on bucIi a body an the moon Under favor- 
n hit* condition*, wlwn \cnu» la very chute to I ho Ntm 
In the sky, the crescent may extend o\er threenjunrtcrN 
of ihe circle, or may e\cn close up, so that (ho planet 
ii|>|N‘arH os a luminous ring Much a phenomenon can 
Ih produced only by an Htmospliero surrounding the 
planet Looking pant tin planet a edge we nee the 
illuminated atmosphere—somethin* all around the dark 
edge of the dink 

Though it In thus Hind** certain that \enu« Iirn a 
gaseous envelope, thin muni Ik much 1 c«h extenwlve thun 
tlie earth'*—for the part of It which, when III up hy 
the gun, Is bright enough to la* seen through the llltiml 
nated foreground of our own daylight sky extends for 
only ubout 00 mile* im r the night aide of 
the planet, and him n depth of less than 
«me mtlo The earth seen through a Him 
llur sky In a like position would show far 
more ^conspicuous effects of twilight, and 
h much greater prolongation of the horns 
«»f its crescent, so we may con< Jude that 
there Is much less atmosphere above the 
rtuthto it Efface of Venus than over the 
earth The proviso In necessary, for It l» 
possible that Venus’ surface, which In 
very white, Is composed of clouds, and 
timers may then be anj amount more of 
atmosphere below these 

If we seek Information regarding the 
composition of this atmosphere, we must 
employ the spectroscope As everyone 
knows, some of the gases of mir own at 
tnoHphere—oxygen anil wnter \apor—«h- 
sorh light of certain wave lengths and 
ghe rise to dark lines In the spectrum 
These atmospheric lines can be observed 
In the spectrum of a terrestrial Hglif- 
soiirco a mile or two nwa> , and they an 
conspicuous In thut of the sun growing 
stronger-** tlie hud Ninka toward netting 
and Its rays tni\erse a longer puih In the 
air The water vuinir lines, moreover 
change greatly with the weather, Isdng 
faint <m cold, dry days and slrong *m hot, 
dump ones, when Uu nlr Is steamy 

\ow If we could live and nbsme on the 
imKrti, vthlili h»« no atmosphere, we would 
not And these lines In the spectrum of the 
sun, hut the light refUs ted from the earth, 
tuning puttsed twlci through our atmos¬ 
phere, would show them strongly We 
could thus be sure that these constituents 
were present In the cart Its atmosphere— 
and, of course, we could apply the same 
lest U> all the otlmr planets from which 
we could get gutRclent light to work As we are we 
must obserxe from the eurth's surface through our 
own atmosphere, so the nhsnrpihm lines whlih are 
tltere produced we And In the speitrs of all celestial 
objects. If a planet has an atmosphere, ton, containing 
ox)gen, we will gut the combined effects of ItH atmos¬ 
phere and our own If the planet’s atmosphere contains 
more oxygen than ours, the resulting lines will be heavj 
and we cun detect tills oxygen hy comparison with the 
spectrum of the moon, where only our own atmosphere 
Is effective But if tlie planet’a atmosphere Is pm>r in 
oxygen, the terrestrial effect will drown out the feebler 
plnnetary one. 

To separate tlie two, fit. John has now used an In¬ 
genious method, previously employed hy Campbell 
\\ 1th a powerful spectroscope of very high dispersion 
he has photographed the qiectrum of Venua when near 
elongation, and rapidly approaching or receding from 
the earth At such a time the lines In tbs planet s 
spectrum^whether produced In Its own atmosphere or 
pre\ low**? present In the sunlight Itself) will be shifted 
to the violet or the red In accordance with the well- 
known principle of Bowler The lines absorbed In the 
earth s atmosphere will, of course undergo no shift' 


Dy choosing our time, and using a powerful spectro¬ 
scope, we may get the two sets of lines—planetary and 
terrestrial—fairly well separated, so that If there were 
absorption in both atnKsqthdiLJeach line of oxygen 
(for example) would appear aufclose double. 

When the experiment was mw Dr St John found 
no trace of doubling. Tlie terrestrial lines were there 
us usual, but not even a suspicion of those which 
should be produced b> oxygen In t]M*taM*ptaere of 
\cmiM, although It was known exactly"WMftthey ought 
to appear The water vajior lines yieTM% precisely the 
Hiiuio result, and repeated photographs, on different 
da)* confirmed tho com luskm*. 

There can Is* no doubt, therefore, that I he atmosphere 
of \ onus Is de\old of water \apor, and of oxygen, too 
B\ comparison with Inhorntor) ex)ierlmen(s on the ab¬ 
sorption In our atmosphere, ^t, John concludes that the 
n mount of oxygen nhme Venus’ surface cannot exceed 
(Ik* thousandth t*nrr of tliut In the earth's atmosphere 
For water vapor the 1e*t In less delicate, but the maxi¬ 
mum amount upon \ enus cun be but a few per cent of 
that which Is ordinarily present here. 

This result—w hlch Is confirmed by observations made 


by Nlfplier hi another way at the Lowell Observatory— 
appears ut first sight \erj extraordinary’ Venua and 
the earth are twin planets—\ery similar Indeed In site, 
mass and density The only great difference between 
them la that the whole surface of Venus Is covered with 
some white substance, while only half that of the 
earth, on the average In similar!) clad (with clouds) 
Both planets are mns*l\e enough to retain water-vapor 
permanently in their atmosphere*. Why, then, should 
A«mw be waterless? 

The difficulty may be escaped If we adopt the assump¬ 
tion, which seems reasonable In other ways, that the 
visible surface of A enus Is composed of a permanent 
layer of clouds. We know that, on earth, the tempera¬ 
ture of the atmosphere fulls steadily up to a height of 
some 10 miles, and beyond this remains nearly the same 
In the lower part of our atmosphere, vertical currents, 
ascending and descending, are dtoftttouaJly at Work The 
wnter vapor evaporated from the oceans these currents 
carry to higher levels, where It condenses to form 
clouds. 

But In the upper, or “Isothermal" layer, there Is little 
or no vertical streaming—the uniformity of temperature 
prevents It So practically no water-Vapor gets Into 


this region the air there is dry and always cloudless. 
The upper boundary of the region of ckmds is marked 
by the famtltur wispy cirrus clouds, which lie so high 
that no man In balloon or airplane has ever looked upon 
their upper surfaces. 

If the circulation In the atmosphere of V«nut la 
similar, and If, os seems probable, evaporation from 
Its oceans is more rapid than from ours, it may well 
he that Us atmosphere contains a permanent layer of 
high cirrus clouds, at the very top of the region of 
vertical circulation The atmosphere above this would 
t*kmg to the Isothermal layer, and would contain prac¬ 
tically no water-vapor. Whether or not this is the true 
situation on Venus, It seems clear that an obs er v er on 
some other planet, working spectroscopically on the 
light reflected from the earth In a region covered with 
high cirrus clouds, would get much the same results, 
with regard to the water-vapor Unes, as Dr fit John 
got on Venus. 

But such an observer would still get oxygen lines In 
earth's spectrum—for the proportion of oxygen In 
the isothermal layer Is about the same as In the lower 
air Moreover, this layer contains at least 10 per cent of 
nil the oxygen In our atmosphere, and 
hence at least a hundred times as much as 
there can be upon Venus. 

Here there seem* no escape from the 
conclusion that the atmosphere of the 
planet actually contains no oxygon This 
settles one question immediately and dras¬ 
tically Without oxygen in Venus' atmos¬ 
phere there cun be no animal life, os we 
know It, on her surface, for all animals, 
on land or sea, breathe oxygen, free or dis¬ 
solved Moreover, there can be no vege¬ 
table life of the sort which covers the 
earth. for If such vegetation flourished an 
Venus It would gradually All her atmos¬ 
phere with oxygen Hence we conclude 
that Aeons Is a lifeless world—unless. In¬ 
deed, life exists there In forms essentially 
different, in their fundamental metabolism, 
from those w iiicli occupy our planet 
(’oncoming such a possibility we have no 
basis for speculation except that afforded 
by pure Imagination 
Though we accept the conclusion that 
there Is no life on Venus because there Is 
no free oxygen, the latter fact still seems 
Itself strange \\e Instinctively assume 
that till atmospheres would contain oxy 
gen. But Is tills reasonable? Free oxygen 
U a wry active chemical agent, and Is 
continually being used up by alt sorts of 
natural processes. Including many that are 
entirely Inorganic The earth, as a whole, 
appears to be far from saturated with oxy¬ 
gen , the freely oxidising materials exist¬ 
ing beneath Us surface are of such sort 
and Ja such quantities that If the whole 
Sfetbe wore reduced once more to a molten 
mass, and well churned, we might expect 
the existing free oxygen to be consumed 
chemically. 

This suggests tbs hypothesis—possibly bold but not 
unreasonable—that the free oxygen of our atmosphere 
Is a product of terrestrial life the alow accumulation 
of the activity of vegetation through mil lions on mil 
Hons of years. The oxygen may originally have been 
there In chemical combination. In setting it free s 
vast quantity of carbonaceous material must have beat 
formed, and we must infer that this Use buried in the 
sedimentary rocks—os coal beds, as oil, bituminous 
shales, scattered portions of organic matter, and other 
products of chemical reduction. The total quantity 
necessary to account on this basts for the entire ox y g en 
content of the atnx*phere la equivalent to a layer of 
coal covering tbs earth 1 * surface, and a little over a 
foot thick. * * 

It la therefore possible that our terrestrial oxygen 
Is itself the treat eVtdwce that life exists on ottr planet. 
The familiar oxygen bends in the spectr um then take 
on a new and deeper ttgtifleanen D esc ri ed from star 
with the aid of the spectroscope, they are the sign end 
signal legible to the flnroflr planet* should any of tfcmw 
be able to mad it, and telling "Here Is Life," 

The usual schedule of the plaMb wtlt be ferae* cot 
n later page 



The hoar* gtom mv In MsM*tn Sumfcrd Tim*. Wh«* toft) mnww tbm Im in rttaet, th#y 
smut b# immW cm# hour taut t It o'etok on April 7 *u. 

NIGHT SKY: APRIL AND MAY 



APKU 1 Mfc 


SCIENTIFIC AMERICAN 


277 


Our Readers’ Point of View 

The editors ere not responsible for statements made in the correspondence column Anonymous communication* cannot be considered , but the names «/ 

correspondents will be withheld when so desired 


How to Keep a Car in Running Order 

To the Editor of the Scuurnno American 
W o luivo rood with great interest the article on page TO 
of the November ismto of ScnuvTUric American entitled, 
4 Some Simple Pointer* on How to Keep a Car ” 

We wish to call your attention to tho fifth paragraph in 
which die statement is made that "oil shooid bo drained 
from dm crankcase mice in three month* and new oil ap¬ 
plied." We foe! that you should check up statements of 
this kind, as they are apt to be a little misleading It is 
the opinion of our automotive engineers, and it is also the 
policy of oar company to recommend the draining of auto- 
moUlsHmgine crankcases at regular Intervals. 

Periodic draining of the crankcase is nocowary for sov 
Oral reasons. In the first place, U la only by draining that 
we can free the fabricating system of the uctumnlntion of 
grit, metallic sediment and carbon which tends to build up 
as the oil is used over and over again 
Tb* circulation of this non lubricating, and sometimes 
abrasive, material is harmful and should be guarded 
against 

likewise, there is always a tendency for the oil iu the 
reservoir to become diluted with fud This fault is cape 
dally prevalent during winter operation whore the car 
burotor choke is used excessively or where, In order to 
obtain oasy starting, the carburetor is udjusted for on 
over-rich mixture. 


A frequent cause of excessive dilution and one which, 
unhappily, Is often overlooked e\cm by the most competent 
repairmen, is choking of the exhaust gas passages through 
the manifold hot spot Such choking stints the supply of 
beat to the manifold, boat which Is essential to insure 
thorough vaporisation of our present-day fuels. 

The presence of fuel in the tdl naturally reduces its body 
and consequently impairs Its lubricating value. 

It has, however, another and an even more serious effect. 
It greatly reduces the clinging and sticking properties of 
the lubricant 

Oil which ts badly diluted, then fore, instead id clinging 
to and protecting the bright metallic surfaces within the 
crank chamber against rust and corrosion, drains off 
quickly and leaves these surfaocs exposed to the predplta 
tion of moisture and the rapid accumulation of rust which 
is, of course, a mighty serions factor In promoting wear 

Chiefly affected by this corrosion am the cams, cam fol¬ 
lowers, and the silent chains which are used for camshaft 
and acc es sory shaft drives on about 46 per cent of our 
present-day cam. 

A farther thought on the necessity for draining Is the 
foot that however free from arid n fresh motor oil may be, 
all mineral oils fa service acquire a certain amount of 
aridity, sometimes to a harmful degree. 

The source or sources of the odds which are formed is 
not wall understood, nor Is the nature of the grids fully 
defined. Some aridity Is probably attributable to the fuel 
However, mineral oils employed in sendee where liquid 
fuel Is toot present, exhibit this some tendency to become 
slightly acidulated after hoars of servioe. 

The presence of this arid Is not particularly harmful, 
provided the oil has not lost its dinging properties, and 
win eoat and protect the bright surf sore. When the oil Is 
badly dilated and drains from these surfaces, any arid 
present quickens the promts of rusting. 

Our automotive engineers recommend the following with 
respe c t to crankcase draining On near cars, drain the oil 
from the crankcase and refill with freeh oil after the first 
600 miles of service. 


After this initial draining, drain and refill the crank 
case with fresh oD after every 1000 miles of operation 
during summer weather During winter operation, the 
crankcase should be drained regularly every 600 mQea. 

Hie new car, fresh from the shop, ts likely to be some¬ 
what dogged with metal chips and even sand from the 
casting*, while it ia almost certain that the rapid wear 
en g ende r ed fey the first 600 miles of service will contam¬ 
inate the oil with a large amount of metallic sediment 
After the pretimiBery run-in period the rate of wear Is 
considerably retarded. 

For summer operation, therefore, with the car In sendee. 
It is saflrient to drain at 1000-mils periods. During win 
ter operation, however, the cooler crankcase and lees effec¬ 
tive earburation bring about more rapid dilution of the oil 
WfttbAnl. This moat be guarded agafast Also winter oper¬ 
ation entails greater precipitation cjf moisture in the coot 
crankcase which induce* rust when fhe oil is so thin that 
it will no tanger "stay pfit” and protect the bright surface*. 
For those reasons, It la desirable to -drain twin aa fre¬ 
quently during winter ox during summer 
3%e cr an k cas e should be drained while the engine Is 
warm, say, teuoedUtrij after a nip, so that the oil will be 
agitated and will also be thinned comtiderebly 
hr tbs' heat of operation la this condition, it is beet 
adapted to cany off the gaenmulatibh of eerttaent. 

tt ip fl$tde*lretUi and fa seme cues it ia haaardona, to 


flush tho crankcase w llb'knoseno, this, far the reason that 
there are troughs und Xjffifi in most engines which cannot 
be drained simply by tftW removal of the drain plug Kero 
seno trapped fa those pockets remains to Uilnte any fresh 
oil added, reducing Its body nnd more particularly reducing 
its Hbility to ritng and protect the surfaces. 

We are R d ff sqUlng your attention to this matter simply 
because lb* advertiser* iu the flCttimrlu Aunuivx, 
but because tbfals a point of very great importance iu the 
correct operation of on automobile \nu can readily see 
that three months la n rutlicr indefinite und irregular time 
to sot for draining irankease, because some cars might run 
(KMNl miles In three months, while another car might not 
run fkX) mites in three months. The only dependable way 
in which to assure the regularity of crnnkcAse draining is 
to put it on a mileage burin. 

Our recommendutiun far draining and rt filling transmis¬ 
sion mid differential bousing* is every 2000 miles. This 
nlso Is put on u milengn busts for the sake of regularity 
in supplying tho correct lubricant 

It is not necessary for jou to tnke our word in this 
mntter Many of the prominent automobile manufacturers 
make n rimilnr recommend Htloii, that crankcases lie drained 
iviry 1000 miles and transmission and differential housings 
every *000 miles. 

We feel that in editing articles of rhis nature you will 
he doing a real sen leu to motorists if you keep these jioints 
in mind 

Harold \ Hall. 

Ntw York. 

The Edison Qnentionaire 

To the Editor of the Scikntiuo Amkjucan 

\our account in tho Novcmla r issue «»f tho Hctrxtiric 
Nukrican of Mr Edison* qucntUmairc systim of pi eking 
i xecutives Is very interesting 

While Urn complex entity ‘matt" |s coiiHUlcruhly more 
than tho sum of all his parts, ami does not therefore yield 
to annlysls by any arbitrary or mechanical system uhnt 
f\cr Mr Kdinons scheme la certainly far superior to most 
that have been proposed far the purpose^during the (»ast 
few years. I taka It from his emphasis of memory uh the 
important quality however that even Mr Edison dtrfwn t 
reoUxa tho strongest point iu favor of his plan, hut has hit 
cm a good plan by luck rather than otherwise 

The primary point In Air Edison's test Is not memory 
at all, It la breadth of education, and eotmoquentiy breadth 
of viewpoint. Memory comes only a poor second Anyone 
who boa any knowledge of psychology knows that tho fan 
man mind seeks for and retains those tilings which interest 
it. A man with a perfect mipormemory might fail utterly 
fa Mr Edison s teat for the simple reason that ho (as 
many peopls actually art) was too deeply interested fa 
some one subject or group of subjects to read the news¬ 
papers or our rent literature. Yet If Mr Edison were to 
give that umo man a real memory test—say. to read a 
certain book and then tell as ranch aa he could runember 
of Its contents, that man might obtain a memory rating 
of 100. 

The truth of the matter Is that Mr Edieon is picking 
men of broad taatrs and interests with possibly indifferent 
memories for his executives. It doesn’t neceseerily take a 
very good memory to retain facta that interest one. hut U 
does take a catholicity of interests to be sufficiently Inter 
imtod to read o\cr the ground covered by the qiioationaire 
And this catholicity of interest)! and broad education are* 
even more than fine memory, qualities of vnlne In on exocu 
live. The function of an executive Ja to farm judgments 
end to act on them, I believe that it need* no proof that 
the man of broad information, even on matters totally ex 
franco os to the matter at band, is far more capable of 
forming sound Judgments, taking all things into eonsldera 
tion, than Is he who knows only one thing and can there¬ 
fore see only one phase of a matter Broad education 
tends to develop the imagination, which is a very necessary 
factor ia creative thinking and in reasoning things out to 
their ultimata eonriunions. Memory, it Is true, is Impor 
twit Bo U self-confidence Important so also are will 
power und several other qualities. But thn broudly ndu 
cated man is far more Hkcly to have those qualities (level 
oped and disciplined to *n even balance than ia he who is 
not broadly educated And for the reason that college imm 
afo far more apt to have a broad education than other*, 
they are more apt to possess the iiiwraaary qualities to 
become successful executive* than arc non-college men 
There te a certain discipline, though somewhat loose in 
college life that docs tand to develop the mental qualities 
In spite of the graft mistakes made In college curricula of 
which Mr Edison epeeka. 

The dominating position which Britain has held far no 
long fa world affaire be* had far one of its priori pa I fac¬ 
tor* the wfatattohsl eyetem of her great nalveraltiea. This 
s ystem (the tutorial system) gives much attention to train 
tag the mental faculties, fens- very little to jamming the 


mind with facia Tho trained mind will arm mu lute all the 
farts it nerds fa«t (Hough Without that mental training 
a man may become a veritable sewn day wonder na a tncli- 
uicnl aliurk, but he cun ne\ er lieemno n iticmaful exwmtiv c 

l bold m> brief for things kuglmb I have ten gem ra 
lions of \nurleun W«hI flowing in my \iins But l do 
hold a brief far anything that is essentially better tbnu 
w hat Ann idea 1ms nor is my loyalty to America lessened 
thereby \iul i would bo wry nnnh tukled to see u sjrs- 
tun of training for executive* introduced Into Affitricu 
modeled on the English 1 nivrrmtv nysti tn—tliutsics nnd 
all llowevir much our colli ms are in mlvanec of our 
common school system far prodmmg executives they are 
still sadly linking Available exeuitnc titular has been 
fulling furthir behind thn demand for it mrj yiur Tlurn 
art few industries that arc not suffering und p»yiug 
heavy in unity far hating incoming tents iu ixiwutlvi pwi 
tions. ) N|suk from the standpoint of one who ha* been 
In the construction bnriiirmi far fifteen >enrs or so und 
who lias come into contact with executives lurgf nnd snmU 
in M4.\t.riil score of businesses. 

l>ixi <’ Hall. 

I Owners l.rovt, 111 

Energy and Work 

'lo the Editor of the SUrVTIKK llLMCKAX 

In the September 30th issue of the H< It XTirir AMKM- 
i ax there ia nn nrtich Tho Man Testing Luborntory 
When. Expended Energy 1* Measured in which Is de 
scrilH.il un np|mratua for mcnHuruig the amount of emrgy 
ntlMiidod In doing various tanks and the amount t xpvoded 
fa doing these same tnsks in different wnv« It N txpeefod 
in this way to dlueuvir the be»t ways of doing tiieso 
various tnaks. 

This is oik way of incrciudng u man s effU Icih y An 
oilier way is »o increase a mini h iffeotiw rntrgy far doing 
these tusks Follow lug is a stall mem of tin way in which 
the probhm uf increasing a mans iffeeme entrgv should 
bo Apprnacliid V mini s «uergj nut) Is divided into three 
parts the first purl is thut width goes toward keeping him 
alhe und moving about wlietla r la dins nnj work or not 
This purt has to be supplied hi fort then in any uicrgy 
available for tlie work u man is to do The aectmd part 
goes tow an! overcoming the imrtia of tht things that u 
niun works with or worku on Ibis part lias to be sup- 
plied la fori uny tmrgy cun bt used effectmly For In 
stance in lifting a weight just ho nnnh energy him to be 
used in mLrcomiug Its inertia hi fort tlnri U any nniva 
tnent 009 jmnnds of energy * n rted m lifting a lOOti- 
pouud weight produces no nmn effet t thun if only 100 
IKiiiml* was used The third part is that which is o\<r 
and ubo\n the energy it takes to live nnd what it takes to 
o\ercomc the inertia of things A \ery small amount of 
this third part produce* wuialirful effuts It U thU purt 
that ahoiild be particularly inti resting to the manager of 
men who wants to know etery iKwudbh mums by which 
it cun be lucn used and made uihIJiiMc 

Thivo ure two ways in whiili this effectUt energy may 
bo immufod Tho first way is to increase the entire 
amount of n man s energy by porting and keeping him in 
a first class physical condition This means In must ha»e 
plenty of gmsl food uud riothiug eoinfortabh house* nud 
medico] attention, etc The second wny is b\ making a 
better use of tho omrgy a man already hua. Mr Fredcruk 
W Taylor and bis associate? lime jiroved experimtntnlly 
that a man should hu\o a certain amount of rest in onhr 
to accomplish the bwt results in iw rforming a pioeo of 
work That the ratio Wwrnu the tint* of rest nnd the 
time of being under load varus with the kiud of work. 
i*rentir the load tho longer the rest |»rrlod should h 
ThU law, an Mr Taylor calls it finds its * xpltumtlun in 
the above In onbr to uiuke the last mu of ones energy 
in performing u |dce< of work smh us lifting or moving 
an object it is lnwasury to tnk« ml Mintage of It* motnou 
turn. That is nfti r it has once Ktarlcd t«» move to keep it 
moving If it stop** or its motion dm reuses there is the 
Inertia of the object to ovtrconu ugnin tl * reforc uu un 
necewuiry loss of tiurgy By giving a man a rest we allow 
him to gather enough strength and energy to keep an 
objotl moving onci It has been sturtod. An uiist(uit> 
motion always emisrs an unnecegsary ln*w of energy In 
many «nses u slight laerensc of energy is all (her would 
he necessary to prevent a grent loss of energy by an tibjeot 
stopping or failing hock. This small nmonnt of energy *0 
necessary in preventing a gn at law of energy is supplied 
by keeping a man in good physical eofidlrlon ami allowing 
him the proper amount of rest. It Ih a business propori 
Don It 1? a question of making the most rffich nr uw of 
the overhiud expLbse, which In this case is the energy 
expended in merely living and the energy ex]iemlcd In 
nvi rcoming the Inertia of things. 

\\m Crock rr* 

Prescott, Aria. 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements, Etc* 


Pertaining to Aeronautic* 


AIRPLANE WITH INHERENT STA¬ 
BILITY — A. G Leioh, address G R 
Slight and A. 0 Lri(d» Cnstlla 260, Sent! no, 
< hiie An object of tbe invetiUon ia to oon- 
Htruct un airplane which will more nearly 
simulate the flifht of a bird. More definitely 
Minted, the object is to ao construct the wings 
iis to make practical the um of a very much 
shorter body and tall than has heretofore 
been Accomplished, the wing structure being 
such that the steering devices may be located 
entirely in or adjacent to the wings instead 
of at the tsJL 

TRUSSED FALLOW SPAR—J V 
Maxwell and J P Seise*, Cambridge, N Y 
The invention relates to trussed hollow bars 
or tubes, and more particularly to the span 
of airplane wings, the object being the pro- 
\futon of a trussed hollow beam particularly 
applicable to airplane construction, although 
capable of one in other structures where a 
strong light spsr capable of resisting severe 
bending strains is desirable 


Pertaining to Apparel 


GARMENT SEAM —W 8 Flatow, 19 
Bay 26th St., Brooklyn, N \ The primary 
object of this invention is to so construct s 
seam that the same may be readily ripped 
to provide for the disassembly of the parts 
which go to make up the garment. A further 
object la to so construct a shoulder or neck 
band seam of a shirt that the front members 
thereof may be removed, recut and again 
positioned to present an unworn surface at 
the collar band 

BABY PANTS —R, Faitw, 806 E 10th 
St, Brooklyn, N Y The object of the in 
▼ration If to provide baby pants or diaper 
coven arranged to be made from a single 
piece of material, and to permit convenient 
adjustment at the waist, sides and legs to 
property fit the garment to tbe baby's body 
and to compensate for increase in sine due 
to tbe baby'e grow th A further object la to 
dispense with hooks, buttons or similar pro¬ 
truding fastening devices, by using lacing 
strings. 

ULABP,—8. L. OEDprxT, 88 Clinton Ave., 
Maplewood, N J This invention relates 
more particularly to clasps for garters and 
other garment supporters, an object being to 
provide a clasp which win operate to se¬ 
curely bold or engage, whether there is any 
tension or not, a stocking or other garment, 
and which will permit a quick engagement 
and release as Occasion may require 

CORSET — B J Newman 48 Oak St, 
New Haven, Conn An object in view is to 
provide a construction at the rear of the cor¬ 
set wherein means are presented which will 
cause the corset to mom cxact'y conform to 
tbe toape of the person wearing the same. 
A further object is to provide a comet in 
which the lower portion of rear section Ur 
so constructed as to cup when placed in 
position 

CLASP FOR CORSETS —8 J Newman. 
43 Oak St New Haven, Conn This Inven¬ 
tion has for Us object to provide a apodal 
form of hook to answer the unusual re¬ 
quirements found in some corsets. Another 
object In view to to provide a book which 
will not only freely receive tbe ladng cord, 
but will in a certain sense damp the fame 
against longitudinal movement 


means for preserving tho amylolytle digestive 
power of activated pancreatln An object 
to to add a substance to the pancreatln 
activated with sodium chloride, which will so 
stabilise or preserve tbe amylalytic power of 
such a mixture that it tuay be taken into the 
human system without causing harmful re¬ 
sults. The composition consists of approxi 
matcly 7A to 10 per cent di-sodium phos¬ 
phate 10 to 13.fi per cent sodium chloride 
and the balance of pancreatln, all the ingre 
dieiit» being rooistnre-free. 
ana sggnswesa gggg a - l - 1 . m seam aeas 
_ Electri cal Devices_ 

ELECTRIC LIGHT ATTACHMENT 
FOR HAND COVERINGS—F Honous, 
c/o Concord Lexington Apartments, 60 So. 
11th St., Minneapolis, Minn This invention 
has for its object to provldt an electric light 
ing device for hand coverings, and which to 
adapted to be incorporated In the structure 
of a glove or tlie like to provide an illumine 
tion wherever desired It to adapted to pro¬ 
duce a constant or intermittent light fur¬ 
nished from a small source, the illumination 
requisito to carry out reading, writing, sig 
naling or similar operations in the dark. 
The device to simple, durable and lnoxpen 
slve to manufacture 

ELECTRIC VV IRE SWIVEL COUPLING 
AND LOCK—T L. Dennis, address Geo. 
F Parker, 119 West 42d Street New York, 
N Y This Inventor has been granted two 
patents of a similar nature, they relate to 
swivel couplings for electric wires, the ar¬ 
rangement being such that the current will 
paas freely An object Ls to provide a coupler 
wbkh may be Inserted in a pair of alectrlc 
conducting wires or in a plurality of wires at 


toifft insulated stem adapted to insulate a 
lighting fixture that depends t h er e fro m from 
a fixed support without Its being necessary to 
provlds the usual insulating joint, A further 
object to to yforide a device which to rimpto 
In constitution, pro amenta! In appearance, 
effective in tyiit and may be readily manu¬ 
factured at a small cost. 

ELECTRIC HEATER.— O. P Soott, 
r/o Soott Electric Manufacturing Co., Ta¬ 
coma, Wash Tbe Invention relates to beat¬ 
ers adapted for tbe basting of air or water, 
and a purpose to the provision of an electric 
heater of simple and substantial co n stru e - 
tion, wherein the elements comprised In tbe 
beater are exposed to facilitate the repairing 
thereof It to also a purpose to provide an 
electric heater which ooasnmes a minimum 
quantity of current 

_ Of Int e re st to Farmers _ 

ARRANGEMENT FOR SEPARATORS 
WITH HANGING BOWLS—F Mosten- 
sen, Helsingfors, Finland. This in van tion 
relates to a separator of the type having a 
suction fan for drawing milk, and having 
an aperture through which cream to driven 
due to the separating action of centrifugal 
force, and characterised by haring an outlet 
at one side of the suction fan through which 
milk may be driven under centrifugal force 
to overcome the suction action which tends 
to draw the milk into the suction fan. 

AGRICULTURAL IMPLEMENT,—L. A. 
(1 BEEN, c/o American Cotton Grader Com- 


r TT^HE object of this department is to catalog recently patented raken* 
/ turns and design patents for ready reference In view of the large 
number of patents covered, it ts obvious that each notice must be 
confined to the broad essentialt of the patent described and , m some 
instances . illustrated The name and address of the mentor are gtven 
m every instance, to facilitate direct correspondence , Copies of tho patent 
specification will be furnished upon receipt of f5 cents each In a Word, 
this is to be a meetmg place for the man With an idea and the business 
man m search of an idea. 


Chemical P ro cess es 


PROCESS FOR THE TREATMENT 
OF UNDBCOMPOSED FERTILIZING 
SUBSTANCES— D uo Monaco via De- 
pretto No. 92, Rome, Italy This process has 
for Its object to provide a suitable cylin 
drloal casing for treating the incompletely 
d eco m pos e d fertilisers, and agitating the sub¬ 
stances sad subjecting them while being ad 
tatfd to the action of halogen gases, whereby 
tbe snbetanoea are wholly decomposed and 
made ready for immediate use. 

MANUFACTURE OF ACTIVATED 
PANCKKATIN AND STABILIZATION 
OF 8AMK—Dtnu E. Nevn, 18 Lalght St, 
New York, N Y The invention relates to 


any point and not disturb tbe continuous 
conduit while permitting free Independent 
rotary movement of either section of wire A 
further object to to proride means whereby 
the plugs or connecting doe may be easily 
insprtod but are kicked against accidental 
removal. 

PORTABLE LAMP— G F Bason, 160 
Woodruff Ave. Brooklyn, N Y One of the 
objects of this invention to to provide an 
electric lamp which to adapted for general 
use and which may bo secured to the back 
of the hand of an operator of motor vehicles 
to be nard for signal purposes, or may also 
be used as s trouble light, an Inside light, 
or parking light and to ttya end a suitable 
bracket to provided to support the lamp at 
various points 

PORTABLE ADJUSTABLE HOLDER 
FOR FLASHLIGHTS — K. G Quabn 
stboh. 5419 Agntito Ave* Chicago, HL Aa 
object of the invention to to provide a holder 
for a flashlight that to readily portable and 
provided with adjustable means whereby the 
device can be mounted upon a hat, cost or 
other article of apparel of the operator, and 
the light from the flashlight directed sa de¬ 
sired without Its being n em os t r y to bold the 
device In the hand. 

FLASHLIGHT.—J VlNOE, 429 78th St, 
Brooklyn, N Y An object of the Invention 
U to provide a conductor element so related 
to the shell and to the battery that it may 
be operated from the exterior of the aheO 
and dose the circuit and at the earn time 
minimise the pnssftfflty of the battery 
“freering" to tbe shell and makes pr o v iri on 
for tbs ready removal ef the battery and 
conductor strip witboQt damage even should 
the battery "freene" by long dienes. 


pany, Greenville, 8. G, t invention has 
for its object to provide tMmfetaneat where¬ 
in a supporting frame and routable mounted 
tool eopporte are made use of, together with 
a motor for driving the device, the supports 
bring arranged In aeries and connected to 
the motor in such manner that they are 
driven in opposite directions, enabling an 
extremely Ugh! motor to equalise the strong 
propellers and regulate the speed, and where¬ 
in the cultivating mark on tom cuts the sofli 
backward to force the tight frame forward j 
FARM GATE LATCH— H H. and G H 
Buna, Thornburg, Gol This invention re¬ 
lates to gate latches in general and more 
pardonUriy to latches for farm gate* rim 
purpose being the provision of a gate latch 
of extremely simple and efficient con it ruc th m 
mbieh is operable to automatically latch a] 
gate whan tbe earns Is swung to dosed pod i 
tkm, ] 

CLAMP.— H. R. Mono, o/o Trims 
Deyo Co., Trims, lit The object of the in¬ 
vention is to provide a device especially de¬ 
signed for holding objects, of Irregular for®#; 
to be ground or polished, such aa pl o w shar e s, 
cultivator shovels, barrow-blades, planter 
knives, and the Hhe, wherein there le pfo- 
vided a body member haying a pair ef fixed 
stow or abutments spaced apart and havfng 
a damp movable between the abutmeoto. 

LAND LEVELBR—O. W Bxacv, Boa 
861, Turlock, OaUt Two patents torn hash 
granted to this Inventor on similar aah to a tj, 
thoy relate particularly to a maridnowSrij! 


Msundng various scooping peti ti o n* relative 
[to too ground and frufrf tea load grad* 
pally over tbs jstfoei to bo leveled. Means 
are provided for aatonrithhBy dtoponewtiag 
the scoop from tho meow emptorod to mow 
the same, m e ads are afco provided for carry* 
ing tbe loaded scoop to a distance, and ef¬ 
fecting Us unloading at a deafud spot 

SUBSOILER.—J F. BKjqtap, P. O* 
But 81, Orange Cove, Oattf. The iavtetioo 
routes to habaotlera or ftaitowa, tad has 
ro for caoe more particularly to a tooth or 
blade for such implement A apanHU object 
to to provide a tooth for aaa in eubnotttog or 
breaking up hard pan earth which wft) bs 
ragged la ocmatrttcdou. yet tight to weight 
and unusually durable regardlew of the 
hardened condition of the aril surface on 
which It to to be used. 


Of General lateral* 


KEY CA8E HOLDER.—D, L Bum, 
127 University Place, New Tort; N, t The 
object of the invention is to provide a holder 
which can be made and stomped from a ato 
fie place of sheet motel and bent sod formed 
Into shape ready for tbe application of key 
latches thereto in a simple and economical 
manner Such extra attachments aa piw, or 
other similar devices, are unnecessary to hold 
the key links to position on foe plate, 

HORN.—J Lett, 8X61 67th BU Brook¬ 
lyn, N Y The Invention particularly ro¬ 
utes to a mod-producing hern for amuse¬ 
ment pu rpo ses , and baa for an object to pro- 
ride a simple but strong construction whkh 
will not easily get out of order Another 
object is to provide a vibrating tongas or 
mouthpiece, held In piece fay ears bent from 
the body of the horn instead of eelder or 
other holding means. 

SHOELACE TIP—H IX OiAim, 68 
Pearl Booth Manche s t e r, Conn The pri¬ 
mary object of tbe invention to to provide n 
conical-shaped tip of the above character 
which to adapted to be qakUj and eerily 
attached to the eud of a shortaoe or the like, 
the tip bring so constructed that It will not 
become detached from the lace daring the 
use th ereo f . 

TAG—C. L Mnncort, c/o Stout Drees 
Oo, 48 West 25th St, New To* N T 
The invention alma to provide a device whkh 
to adapted to be associated with a garment 
while the same to open tbs hanger, eo that 
the dress will present a nest and riamtor 
appearance even while to this position. A 
still further object to the eoue tr uctioa of n 
device of tide character which may be manu¬ 
factured at a nominal figure, and which also 
will act aa a price tag, rise tag, ate. 

PROCESS OF LETTERING*—A. N. 
SAm, Red wing, Mton An object ef the 
Invention to to eo proportion the totters on 
a curved or receding surface that the words 
formed by the totters will haw the same ap¬ 
pearance aa if the earfaoe wore a flat one. 
The invention more particularly relates to 
the pro ces s of tottering labels for can a, bot- 
titojanrther cylindrical, angular or wearing 

FAN.—& L Tavcwtt, e/o Methodise 
Episcopal Obureh Mtorine Ifaaaaxnraora. 
JwnwtoBh. IBs invention has for its oto 
Jeri to pJpride a ton a ^ to riaU r ad ap ted for 
use in ewneetico with awtoga, aa, for in¬ 
stance, perch swinge, for treating a rooting 
current of air to w ar d the o o c up a a to of tho 
swing, isdounMtod by tht xwtagtog ef the 


they relate 


to a machine ’ 


Tfc, Ojwfc «, tft*inrtotMV to *n«Wt Mi 




to adapted to be towed by a tra c tor - at the 
Bke for levying ground surf earn of t£te&r. 
total Unde, roadw ay, gad Bfcdggrfai 


total bride. roadw ay*, gad tike hurt* 

primary object to to provid e a_ 

equipped wRh n sqpop whtoh to mpfofe < 
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halffir* «f 

ton* * W» BfcfclH 

i rhtokffMBrerert aOqwtodMre iwiWIX Ami 

srws^ , Sii'4WJ 

BDpWr <L Ana, Jttfl JO. dvM 
#u WJ^diMB* P. a Ai^W* fifth* 
lnvratfralsSpgwrt#on of a V > *U which 
ii f*r thfi Mtt p«t fermsd of a sing)* piece 
«l m*Hi ud whidb subodiss a buckls r* 
trissr Amt jurmaamthr pravrattag lateral or 
baforatal ha wett a* rertSral ttspUmmeat 
of the 'MU* White in no way attracting 
from At dtijAf ration of Am boctt# or 
from It* testa**# of oetntart or attraotivsnesa, 
BAT WftAF*-B. F. Kurr, Hotel Moot. 
gouMTi OBahrtbwg, Pa. A parpooe of 
the J» t* provide * rat trap hsv* 

fag * ftmway in which U removably fitted a 


lot a runway 1 


rags* and spring setuatsd tatapg controllable 
by a platform loestsd la th« runway for 
fefetaff the rat into the sags wlm lb* rat 
ooca pto* th* platform, and far automatical]j 
i HH At rags ao ga to confine th* animal 
therafe- each mains bdm optriUa to reset 
itself after aacb setaatJoo. (8#s Fig. 1 > 

FOUNTAIN PEN.—N B. Psworr, 64 H 
Seventh 0t< Brooklyn, N T Anoni th* 
ohjsetv of tba invention I* to ao construct a 
fountain pap that when the peat la fat closed 
poaltlottv the Ink r es erv oir Is eon tr a c t ed at 
its discharge and to prevent feeding of the 
ink ■agerfleae of the position of the pen* A 
farther object f* to oo construct the pen that 
when the rap la removed from the rear and 
tbaraof the Ink ratnatning upon the nib wiH 
be dra wn Into tba rmsrvolr, tba operating 
mechattfem being jnctoded In th# dodng cap 
of the pen. 

RING BETTING —B. BoaaWTRAC, 15 
John St* New York, N. Y TM* Invention 
reletee to Jewelry and has for Its object to 
provide n octts tr no ti on wherein the stone or 
Jewel may be readily aecnred In place with¬ 
out danger of injuring the name. A further 
object la to provide a ring retting In which a 
seat It provided for a stems and a damping 
ring le threaded thereto, the ring being pro¬ 
vided with an edge over which the retaining 
prongs may ha bent. 

SHOE TEm—a A. Bnamr, 9006 Green 
St, Philadelphia, Pa. The ge n eral object of 
the ta van tion h to provide e shoe tree hav¬ 
ing mesne whereby rim tree will automat¬ 
ically adjuat Iteatt to conform to the Unee of 
the shoe and win pratrve the normal shape 
and form of the shoe without stretc hi ng or 
distorting it in any way. The device, being 
simple in con etr uc lto n, will permit of man- 
utoctnre at a low cost (Bee Fig. 2.) 

DISPLAY STAND— N. Bxmnpsm, 368 
West Wat St, New York, N Y. TUa in¬ 
vention relate* particularly to that fora of 
display stand oomasouly used In retail stores 
to display email packages of candy and rim- 
Bar artkSea. An object Is to provide a atand 
which win esrvs to dis p lay four rides of 
rectangular articles placed thereo n , and 
which la prov id ed with numerous surfaoaa 
for the display of advertlring matter 

ADJUSTABLE BLACKBOARD T 
SQUARE.—M. L. Com, TU Bast 10th St, 
Btoratiagtsn, lad. The object of this invan- 
tion la to provide a T-oquar* having an ad- 
JnataUa aupportlna am for lengthwise ad- 
Justraat eoootructad in a simple manner for 
monatiag th* same upon a blackboard end! 
provided with a blade, whereby drawings 
may he exe c u ted with fadttty, and partion- 
lariy for inatmgtkm p ur poses, the T-square 
brimi d d e pfd Cor use hi cooperation with 
trigifh*, an in the ordinary use of n T- 
equare. 


NdNCBACKRfO DEVICE, - G A. 
Ptntmui, Oddra* B. U dark, Ortho*. 
Wfafc Among the objects of the torsatian 
{« to pvoelde e defies of this character which 
t» adapted for use In crackin g paeans or 
other note of a rimllar nature. An impor¬ 
tant object la that the nutcracker be adapted 
to crack the pecan or similar nut In such 
manner that the meat may b* removed in 
an unbroken state. 

SIGNALING DEVICE.—W V Bmomr, 
e/o Shuto Savings Bank, Hillsboro, Oregon. 
The Invention ha* for Its object to provide 
a device adapted to be arranged along high¬ 
ways for indicating danger or the need for 
caution, wherein a visual signal Is provided 
capable of being eeen in daylight, and having 
means for illuminating the same through the 
reflection of the headlights of an oncoming 
ear to be visible at night 

GARBAGE CAN—I L*TT, e/o Necbt- 
houae ft Le\y Java Provost A Kent Sts., 
Brooklyn, N Y The principal object of 
the invention is to construct a garbage re¬ 
ceptacle for household use in which there Is 
I an inner and an outer receptacle movably 
| arranged together in such manner that the 
inner receptacle may be readily removable 
from the outer A further object is to so 
! construct the parts that they will have in 
terengagement and to prevent movement of 
the Inner receptacle when desired a single 
cover earring for both. 

LAtTNDBT FORM..— F B. O’BWETf, 
2860 0th Ave., Troy, N Y This invention 
baa reference more particularly to a form 
need for th* starching and drying of collars 
worn by sisters of religions orders. An ob¬ 
ject la to provide a device for the finishing 
of oottars which will eliminate Ironing of 
I the collars and give the collar a dull finish. 

POLISHING BBTSH—C H AffW*- 
SOIV, e/o Hughe* Boaartb Anderson Ok, 15- 
21 East Grand Ave, Oklahoma City, Okie 
This Invention relate* more particularly to 
shoe brushes, the object being the provision 
of a strong, durable brush of this nature 
which may be readily carried from plate to 
place, occupies but small storage space, is 
preaticaOr Indestructible, may be readily 
cleaned from time to dine and la capable 
of effective use without danger of aoiUiif 
ox injuring the hand*. 

HELMET OR MASK.—-F M Bosnia, 
8000 West Oth St, Cheater, Pa. Among 
the objects of this invention la to eo con¬ 
struct a headgear for masks that the latter 
may be adjusted with respect to the head 
of the wearer in order that it may be used 
to support masks upon beads of various 
ooutour A still further object Is to prorido 
a lene-boldlng device in masks of this ebar- 

AUTOMATIC RIFLE.—L W Waqnow, 
Casa Grand#, Arts. This Invention has tor 
Its object the provision of a rifle of the 
eharaetsr sp ec i fie d, - sugaslne-fed, recoU- 
oparated and air eoeMd, wherein the mo¬ 
tive power tor the ririatlon of the meehan-{ 
lam Is furnished by the recoil of the bolt In 
oldest to the explosion, and wherein recoil 
springs are eliminated. 

ARTIFICIAL BAIT—J Foam, e/o 
Peno b scot Coal Ok, flearsport, Maine. The 
general object of the Invention Is to provide 
an artificial bait with means for giving mo¬ 
tions more or leas in simulation of the nat¬ 
ural morions of a minnow by flexing the 
articulated tail portion, and by novel flns 
to cause the bait to turn to one ride and 
rise toward the surface, and to the opposite 
ride and produce a diving action The hooks 
have flexible guards concealing them, bat 


yielding to the attack of a fish. TUh oQ CaL Among the objects of the Invention la 
may be rawed to exude from the bait throogh to provide a method of binding printer* 1 
its toil rad sides as a tars. forma which consists In the use of a plu- 

DUtH SCRAPER,—>F Bbucksuww, 664 wlity of frame member* haring registering 
No. 28d St, Beat St Louis, ML An Impor- tongues and groove* at either end, and being 
tant object of the invention is to provide a adapted to be Interchangeably locked into 
deanlng device haring a scraping head of rectangular frame# of various alses, and of 
rubber or other flexible material capable of "rt-ajrew* for yieldingly securing the frame 
banding slightly so that the same may hr members to one another 
employed tor mean ing th. ride and bottom. COOKING DEVICE —Kat* A. Watt- 
of oookta, BtenriU .od dl*lu». Tlie daviw oakbek, VUmnk. Bjukatebrnran. Cuuda. 
£ WeWbr appUoibla for um 111 candr Th. invmtlon nlatn. to • Mm for » 
■boM bakerin, Ubontpria. etc Tba «te- tn maklllB nxlM »i u,d h» for It. objoot to 
•ewpta, M«dj U unooth «.d may pro ,luc« . devln m ooiutroctad that It aaj 
botorily by Mn, drain over the ^ heetnl by ptmiyinc It Into hot f.t and 

edge of a refuse pall (see trig, o.) muy be dipped into the paste tor picking up 

GATE VALVE.—M C. CHBZtnnaEN, the desired quantity, and the article to be 
c/o B. F. Radebaugh, 1601 South 00th 8t, numbly eookwl by again plunging the device 
IVwottMi Wash, Tba invention relates to with the paste tboreon Into the hot fat. A 
valves used tor drawing off the content* of farther object is to so form the device that 
molasses barrels and tba like An object is the cooked article may be ejected 
to provide a gate valve with automatic lock- VALVE.—M. Blum 504 Myrtle Ave.. 
*"? "*?*"• wh ! ch to lock the Monrovia, Cal. An object of the invention 

valve in doaed portion so that aedilental j, to prorido an outlet vnhe tor steam radi- 
opcnlng thereof will be prevented, the lock at0 „ which will allow the ewmpa of air but 
Ing means being so constructed that it wilt will automatically doa^ when steam starts 
map into place the Instant tbe ralre is escape therefrom. A further object is to 
c* 0 **". provide a valve in which the moisture and 

APPARATUS FOR SUPPLYING AIR brat of the steam act upon au expanding 

TO TOE EXTERIOR OF HULLS OF member to dose tbe outlet passage after the 
SHIPS,— F G TftAUK, Rose, N V Among air has oocHped 

the objects of the invention is to supply sir —■ ■ ■ - , , , . ms 

to the exterior surface of tbe hull of n ship, Hardware and Toole 

beneath the level of the water whereby the . . 

•peed of the ship may be greatly increased WRENCH—B G Pattiows, lltt W 

An important object Is to provide apparatus IRth 8t, Oklahoma f'ity* Okls The Inven- 

which i> adapted to supply a sheet of com tton has tor its object to prorido a wrench 

, pressed air to the exterior hull of a ship, in which is quickly adjustable to operate upon 
'contact therewith, and whiih apparatus Is \arious objects, which is self locking, which 

adjustable to \ary the thickness of the sheet muy be readily released with tho thumb of 

of air one hand, ami which is of simple and durable 

SORTING RACK.—T Hawkins, 440 ennstmetion, reliable, and inexpensive to 
Hanover St, Derry, N H Among tbe ob- manufacture 

^ * 1 »» w, 2S? ** *? *‘ rov “ # • CORKER DOCK -W J Mabviii, 848 

rack tor letter* mhlrt, will rxpodlt. Ute work Mnnm Bt , Brooklyn. N T Th. Invendoo 
otnmll carriers In .rranglng l.tt .ro to rth.lr to provtdo o dnk. adopted tor o« in 

rtopootiT. route* A further objoct tote ^nn^n,, ^.h b»| H teu.U. on object M»c 

PI JEP_5. ^ . < ?" ,r *^ r , d 'T rlbed *» P"*' 1 '!® • «»"«■ lock rorrln, to oSoctodl, 

whiA will be rimpl. and practical In con roppwt thc crma , nd rfde anKiai to auch • 

atructlon and atron, and durable in uac. numnar that no play can come into being 
ARTIFICIAL SILK—R. P Lance. 18 between the various ports of tho bod. The 
Rue Hoint-Claude, Livry, France The in- device is capable of association with any 
ventkui has for Its object the production of type of bed. 

.rtfflc tid vtoto to and nltrocellulote rilta of WRENPH-r A UolLTAliic. Balboa 
(rant rtroncth and from whleh fabrics that Heights, Canal Stone, Panama. An objoct la 
can eron be wartod In bolUng water can ba to provMe for the 

m *‘U- ln * t * ord '*;* # 1 w, 5 , th ® Pr“ n L.‘ n i“* of ♦!“ ao an to rifoctnaUy crip 

v Ml tton such a allk la obtained by addin, a nut or permit a ralaaae of tho cam. after 
matalUe rorinate. to celluloae aatero audi as thc hllUB , MlJuKmient u mud «. x tortkar 
a aolntton of vtoooac or of nitrocellulose and obJect u to preri(P> , B .rranarment of thomb 
then aplanlnc too mixture or finger lever which operates aa a cam to 

SAMPLE CARD — EL Hnrrx, 6 Rue impart movement to the movable jaw and 
d’Alexandria, Paris, France The Invention which may bo In its extreme pooithm to lock 
relutes to * sample card for fabrics, silk the jaws or the nut 
good* waBpapws. and the like, by moan. FA8TFNINO niNOE.—J A B»*or. 
of wbleh It Is PoasiUa to display, toko 08 la2T Park Ave Hoboten N J The Inron 
and rcpUte at will the «amplro. and bring t, on „| atni to , f,mm«lng hinge tor to. in 
the suns together The earde are an ar- onmbtn.don with a display stand, which 
ranged that thc umpire may be quickly mnprlHI panel* and riaern and treads aup- 
changed Three remple card, are not enm- by ti, 0 panel* manna adapted to rnov- 

benome or bulky and can be naod ludsfl nbly connect the risers and treads with earii 
“*alff other, and further means adapted to engage 

LOCK.—J L. Tatis, 1257 Washington the panels rappordng the riser* and treads 
Av#h> Bronx, N. Y Among the objects of for rigidly connecting those elements to- 
the invention is to provide a combination gether 

catch and bolt lock apparatus haring moana SAFETY RAZOR — W Nowak, 1707 
on the lurid* of the door tor mantpulatlog oHntam 8t. Buffalo, N Y This Intention 
sitber th# catch or the bolt without the particularly relates to that type of safety 
key, hot having means within tbe lock rggor employing double-edged blades damped 
whereby tbe eatcb and the bolt are movable U pon the outer convex face of a guard plate 
independently of each other by the key in UDI j between thin guard plate and tho clamp- 

different positions. _ Ing plate The object Is to prvi hie a construe- 

FRAME FOR PRINTERS' FORMS —L. tion whereby tho clumping pinto may he se- 
G Gaibk, (162 Clayton St, San Francisco, cured in coimouinii with thc guard plate In 
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mirii h mnnnrr nn Co permit of it* ready assq- 
i mtion therewith and disoiaioriation there- 
from. 

HACKS\W—M C (.IMO*, 427 East 
H4th St l^w AwgrloH, CnJ An object of 
tltc 1 mention 1 m to provide an adjustable 
frumo hockMHw that mny lw ueotl with any 
unable lenjftli of huw blade A further objwt 
Is to provide u Ktnictur- in wblrii any por¬ 
tion of a broken saw blade may be wed 
without any preparation to the ends of the 
pinuM, or providing the wuil with connecting 
mofunt. 

TEMPKR 8CRKW FOR WELL DRILL- 
TTsf 1 TOOLS—R K Nfilnon, 417 East 1st 
St, Tnlrni, Oklft One of tint foremost ob- 
jecta of the inveutiou is to construct a tetn- 
l»er cm. row m iim to render the tool far more 
durablo than ordinary temper arrows, many 
of the ports being interchangeable and 
([ttirkiy replaceable, so that repairs can be 
rapidly made. A further object la to prov Ide 
rovnraiblo and Interchangeable relua, In width 
the bead and jaw extcneluiiK to wlihli tb« 
rein a are secured are themselves rtplureuMe 
in caaea of breakage 

EXTENSION HIT — P Bammaih.»\ 1234 
rHamood St., San Francisco Calif The in 
vcation hai fur its object the prm Irion of 
means for increasing th* strength of tlm bit 
mid so reinforcing the < uttc re tlint tin bit 
will not at Job even If tlm brace is not held 
steady Another object in to pmvhb nniple 
* learanco for the shavluga, nml this < U arums 
may be earily adjusted anil held very clow to 
the ranter of the tool Further objects an to 
provide a dump adnpted to hold bits of vs 
rlous thicknesaes, and to provide a bit whh h 
may be earily sharpened. 

COMBINED GAGE—E G Mow*, Jr., 
J0f>4 aotb Ht., San FraneUcn I'alif The 
invention relates to a sheet metal gage which 
la especially adapted for use by carpenters 
Joiners and like workers In the marking of 
striking plate, lock, binge mortise and other 
similar cuts on doors, door Jamb rabbets and 
similar structure*. The primary object is to 
provide a simply constructed, easily adjusted 
gags which may be need for making various 
markings without necessitating readjustment 
for each different marking 

PLANE—H. J SwuaewrY. 707 S \X Inne- 
bago St, Rockford, II! Among the objects 
of this invention is to provide n practical 
form of adjusting means for the bit of the 
plane which will serve to regulate the depth 
of cutting of the piano and to adjust the bit 
for wear, the Invention embodying struc¬ 
tural features which also tend to add 
strength to the tool. 

COMBINATION LOOK —K Clark, 6 
CaBe da Juana 82, Durango City, Mexico. 
Among the objects of the Invention is to 
provide a combination or permutation lock 
of simple and compact construction in which 
a plurality of tumbler members adapted to 
be actuated by a key are provided with a 
meant which may be readily adjusted to 
determine the movement of the tumblers to 
permit the movement of a bolt control mem 
her A further object U to provide a key 
construction having a body con portion and 
a means rotatably mounted thereon for re¬ 
ceiving longitudinally adjustable ward mem 
bora* 

LOCK.—0 Liberman, 1732 Madison 
Are., New York, N Y The object of the 
Invention la to provide a lock more especially 
designed for use on doors and arranged to 
lock the door securely to prevent opening by 
unauthorised persons. Another object U to 
prevent retraction of the bolt by the inser¬ 
tion and manipulation of thiu Waded tools 
or other implements. 


Machines and Mechanical Devices 


Heating and Lighting 


TIRATINO STOVE.—U A. IIurriihie, 
e/o Bur ridge HtacHos, Bt John, Mich. The 
purpose of tfata invention Is to produce a 
heating store formed with a plurality of 
flues ho arranged as to provide a circulation 
of air both Interiorly and exteriorly of the 
stove and from different strata of sir where¬ 
by full and complete radiation and circula¬ 
tion Is effected and the heating of all strata, 
of air within the room 
FIRE-KINDLlNfJ J'RVIQfio-V Ltnh, 
lohnstown, N Y Among tip Objects Is. to 
proride a device which In its entirety is an 
article of manufacture and in whirh ail of 
tlm several parts are formed from combustible 
material capable of complete consumption 
in the pres en ce of Are The device Is so 
constructed that It is capable of use in the 
firebox of any of the ordinary types of stoves, 
furnaces or house-heating boilers. 


TYPEWRITER.—R. Winter**, 820 Wil¬ 
cox Bldg., Los Angeles, Calif The invention 
while relating to typewriting machines in 
general, has reference more particularly to 
ribbonless typewriters. The primary object 
is to provide a comparatively simple 
struction in rlbbonless typewriters aud par¬ 
ticularly a construction in which a coopers 
tive relationship of parts Jm so arranged as 
to provide a most efficient operation in such 
machines. (He*. Fig. 4, page 270 ) 

WATER RIGGING FOR STOPPING 
DRILLS —W H Joyce, 301 R 5tb St, 
Leadrille Oolo, This imention relates more 
particularly to mining drills, for instance, 
coal drills where the rapid accumulation of 
dust hus a tendency to clog the action of tbs 
drill An object la to provide a vim pic and 
convenient a ater rigging, by mcHUH of which 
a stream of wntcr may be Injected directly 
against thp bit In action, and a further object 
is the prmirion of a water rigging which 
mny be readily adapted to a stopping drill. 

OIL Cl P —W H LiifMimjctn, 320 No 
Clifton Bt, Lexington, Twin Tbe ln\ration 
has for Its object to provide mechanism in 
connection with oil cups of the Hancock in 
apirator type for preventing accidental dis¬ 
placement of co\rr and fend valve, duo to 
jsre from the mHchimry upon whhJi the eup 
is used A further object Is to provide 
mechanism in connection with the valve stem 
for locking the stem to permit the feed to be 
regulated 

SAND 8HITLER—I A KAaPtfi, c/o 
New Oklahoma Hotel, Tulsa, Okla. The 
object is to prmido a settler which nmy be 
easily sUhcIuhI to the working barrel of a 
deep moll pump and adapted to chuso any 
sand which msy he carried into the settler 
with the oil, wnt«r or other liquid being 
pumped from the well, to be entirely settled 
or precipitated from the oil nr water before 
the same pusses Into the working barrel of 
the pump 

DEADLOCK FOR PRESSES — E C. 
Hr doll, 304 Hattra Ave., Rice Lake, Wfe 
This Invention relate* more particularly to 
head blocks udupted for use in connection 
with excelsior or hay presses. An object 
being to provide a construction of head block 
providing grooves for the accommodation of 
hale-tying wires and which is so constructed 
as to efficiently house the wire and yet per¬ 
mit tbo removal of same aa occasion may 
require 

PUMP — H H Tookkr, The James Boiler 
A Machinery On, Joplin, Mo. An important 
object is to provide a pump having means 
whereby the same may be operated at a 
point remote from the same so that a pump 
operating apparatus in tbe form of a steam 
engine or the like need not he installed 
with tbe pump. A farther object is to pro¬ 
vide a pump which may be operated on the 
surface of the water, or submerged, or ar¬ 
ranged iu a variety of positions, or sus¬ 
pended in midair aa when hanging In a 
mine shaf t. 

MORTIBING MACHINE —W T R 
Path, 711 Bates St, Indianapolis, Ind. One 
of the foremost objects of tbe Invention is to 
provide a machine for cutting tbe bolt slot 
and rebate in objects such as furniture draw¬ 
ers and tbe Ilka. A further object is to 
provide a machine by means of which an 
elongated cavity may be bored with a sur¬ 
rounding relatively shallow depression or 
rebate, the Idea being to provide a place Into 
which either a block or guard plate may be 

CHENILLE UNTWISTING AND 
WINDING MACHINE.—G. C. L. Tlscff, 
454 Spring St, Elisabeth, N J Among the 
objects is to provide a machine timed to 
operate in proper step with tbe machine 
.which forms the cbealtie so that It may pro¬ 
duce an automatic untwisting action m test 
as tho chenille la manufactured. The un¬ 
twisting mechanism Is comparatively small, 
and consequently requires but little space to 
properly untwist great lengths of cheuM*. 
A still further object is to provide a machine 
for winding the untwisted ebeniHs on s drum 
ready for disposal in any desired manner 
METER FOR MBA81 TUNG GRAND 
LAR MATERIALS.— R Ooua, 34 Park 
Ave* East Orange, N J The invention has 
reference more particularly to a meter pro¬ 
vided with a discharge screw whose rotation 
la automatically stopped when no more ma¬ 
terial Is supplied to the meter An object 
is to provide a meter which will cootinu- 
ously discharge granular material therefrom 
and register the amount of the material dto- 
charged. 


ESCAPEMENT FOR TDO&PIRCM—1 
Gnutwitt, 238 West 118th It, New York* 
N. Y Hie object of the invention la to pro¬ 
vide a oenatnwtion in which the usual hair 
spring ts eliminated and a coil spring Safe 
stitutsd. Another object fa to provide ad 
e s ca pem en t in which a coil spring is utilised 
together with a system of gearing whereby 
the balance wheel mny be caused to travel 
less or more than one revolution upon each 
of Its back and forth movements. 

POWER TRANSMITTING DEVICE.— 
W J Franck*, Highland Park, N J This 
Invention has for Its object to provide a 
transmitting device more especially designed 
for transmitting power by angularly disposed 
shafts. Another object la to compensate for 
the non-circular path and tbe Irregular an¬ 
gular advance of oas coupling member rela¬ 
tive to the other, to insure a continuous 
driving of the driven tranemterion shaft from 
a uniformly driven driving or motor shaft 

PISTON RING —T O Saxton, c/o Yale 
Piston Ring Co, Boonton, N J The inven¬ 
tion alms to provide a two-part piston ring 
in which the inner part of the ring is formed 
of a highly expansible material, and such 
inner part is encircled by an outer ring of 
leae expansible material Tbe two parte of 
tbe ring cooperate with one another to auto¬ 
matically expand to tho limits of tbe groove 
in a direction parallel to the longitudinal 
axis of tbe piston 

PUMP—J R, Tinnky, 507 N Ninth 
Ave., Phoenix, Arts. Among tbe objects of 
tbe Invention is to provide a rotary pump in 
which the elements are so constructed and 
arranged that tbe pump may be securely 
though detachably suspended in the well and 
will deliver a volume of fluid limited only 
by the croee section of the well caring, all 
surging and whirling being eliminated, 
thereby attaining the maximum output with 
minimum construction of power 

FRUIT SIZING APPARATUS — F J 
Pearson, RFD No. 5 Box 78, Troy, Ohio. 
The primary object is the provision of a con¬ 
struction which provides for more effective! 
airing and avoids the danger of inaccurate 
grading as well ns one which in certain 
other respects provides for effective coopera 
tion of the parts in the automatic feeding 
of fruit to the siring members so that the 
feed Is uniform and also without danger of 
injury to tbe articles being fed. 

PUMP—F Rnnorrs, EliaeviUe, Texas. 
This invention has for its object to provide; 
a pump especially adapted for use with oil 
wells, for pumping oil, wherein the pump 
baa a double barrel and a double plunger, 
together with valves arranged to permit tbs 
plungers to function rimultaneouriy to lift 
the oil 

EMBOSSING DEVICE.—V E. Baker, 
4X8 E. Broad St, Elyria, Ohio. An object 
of this invention is to provide an embossing 
device that embosses and rats off a thin 
strip of metal during part of its operation 
and automatically feeds another portion of 
the strip to be embossed during another part 
of Its operation Tbs Andes is simple lit 
construction and thoroughly efficient In oper¬ 
ation, 

TICKET PRINTING DEVICE.—N 
Bomoom, Lake Mill*, Iowa. Among tbe ob¬ 
jects of the Invention la to provide a device 
having a plurality of relatively movable type* 
holding disks which can be arranged to per¬ 
mit the printing of various values on a ticket 
strip, so that tbs portions of tbs ticket strip! 
succcsrively printed can be torn off when 
printed aud used as des i re d . 

SHOE LAST REMODELING MA 
CHINE.—O Olson, 129 Clement Ave., 
Brooklyn, N Y The invention relates to a 
isnnhlne tor the remodeling of old lasts. An 
object being to provide a machine which will 
rem o del a plurality of lasts in exact con 
fonnity with a pattern last and perform tbs 
work with a minimum of labor So that shoe 
lasts ean be quickly, ch ea p ly and accurately 


CORNER CUTTING GAGE FOR PA¬ 
PER CUTTING MACHINES.—V„T 
Btucki and B Greenfield, address V T 
Byttekl, 1194vBrook Are., Bronx, New York. 
Tbs primary object of the Invention la to 
provide a simple and in e xpeurive gaga iu tbs 
nature of an attachment tor a fiat paper cut* 
ting machine which to adapted to be ssecr 
elated with the back gats and which Ja out 
veraaNj adjustable with respite thereto fei 
anenrataly petition isg and ret a ini ng a stock 
sf paper relative to toe knife, 

WASHING MACHINE—H. Itmftfc 
Bad Bank, N J Among tbo ohjaeto of tbe 
invention la to pfoduoo a power washing 


teachin g of lbs wriprerattig ptauafc pw to 
which the artidto 5rari»aft are sBjac to d to 
varying am p anto of pressure. It Is n ftw* 
tote mate to mwrida a pivoted platform 
ter supporting too driving maohautoB of toe 
pbattgare to suck manner that too ptongore 
and torir reciprocating mean* may not be 
subjected to undo* strain. 

AUTOMATIC DUPLICATING MA- 
CHINE,—T A, 0TEHK>f*T* address A. H. 
Shoemaker, Ban Gain. Wls. Tbs favtutiou 
relates to a machine in which dnpUeatkm 
will be affected, and whleh may be relied 
upon to be an accurate repro d uction of the 
pattern. An object Is the co nstru ction of a 
machine which shall be entirely automatic 
aside from starting and stopping tbe rams, 
so that defects Incident to toe human equa¬ 
tion are eliminated. 

GEARING DRIVING UNIT—F. J, and 
J. L. Mtencb, General Machine Co*, 398 
Market St, Newark, N J Tbe invention 
haa particular reference to gear driving unite 
tor chemical agitators. Among the objects 
Is to provide a unit In which certain parte 
may be readily removed ter repair and re¬ 
placement without dismantling the entire 
apparatus, sod whereby the driving and 
driven Shafts era so arranged that a plurality 
of units may be readily connected together 
and driven from a common source of power 

CENTRIFUGAL CASTING MACHINE. 
—C F Bloom, Box 96, Bend, Oregon The 
foremost object of tho Invention Is to provide 
a preferably hand-oporated casting machine 
ter dental purposes, wherein toe flank or 
mold containing the molten metal Is first ole 
voted in the vertical part of a subsequently 
■emietnmlar track, bring gradually thrown 
outwardly along a spiral line until it reaches 
the end of said track, whore it is spun In a 
circle so as to force the metal Into tlie 
crevices by virtue of the centrifugal action. 

COLOR SORTING MACHINE.—P F 
Due ha. and A Fktk, 1797 1st Ave^ New 
York, N Y The Invention has particular 
reference to a mnebinn for sorting buttons. 
An object t* to provide a machine In which 
the buttons are fed and presented success!vriy 
to operators with the rides of tbs buttons 
reversed so that the operators can examine 
both rides of the buttons without any manual 
aid, to sort them if the color or other char 
acteristios are not what is desired. 

CANE SUGAR MILL— J Mkinkokr, 
Ptla Man!, Territory of Hawaii. The in 
vention has ter Its object to provlds a cone 
chute by which th* bagasse may be property 
pushed or conveyed from one mill to the 
other without injury or distortion from pres¬ 
sure, as well os obviating the necessity of 
employing a conveyor of tbe slotted or belt 
type and eliminating tbe large number of 
complicated parts employed in the chain type 
of conveyor, thereby reducing toe cost of 
construction as well as maintsnauee and up- 
ksep. 


Medical Devices 


ORTHOPEDIC APPLIANCE. —L. K 
Do yin, 409 Bust 6th St, Austin, Texas. 
Tbe object of the Invention* is to provide an 
appliance which Is adapted to exert a pres¬ 
sure upon the spinal column fa tbe lumbar 
ration so as to maintain the v erteb ra * in 
proper position and relation, th s r e b y ruUev- 
lng the associated organs and muscles of ab¬ 
normal strains and restore these portions of 
the body to normal position and oondltion. 


Musical Devices 


AUTOMATIC PHONOGRAPH 0TOP — 
C. H. Taylor, Crosby, Minn. Aa object of 
the invention is to provide a atop ter a 
phonograph or like sound producing nankins 
which la adapted to be antomadeolly oper¬ 
ated to stM toe rotation of too turntable 
whev the dfreetioa of movement of the tone 
arm of toe machine to which the atop la ap¬ 
plied haa been reversed. A further object 
is to provide a devise tost normally pre¬ 
vent* rotation of the turntable when the 
tons arm la out of operating poritioa, 
PNEUMATIC ACTION UNIT.—ft. Sait- 
NCR, 109 Eagle St, Brooklyn, N. Y This 
invention relates X* ; 


> pnlnmartc notions sock 
oM te eonueetion with 
ma, and wfa* tnafruawiie. 
U to tMttMfci for 


flavor Smo w«m* 

Among the otdeete la to 
utitistat iudepsedsnfiy 'maniptiUted pneu¬ 
matic unite whereby any of toe wtfte nmy 
be eeriqr reached fir fcmteetiso. npata ft- 
twdnaa* or 4» iSi at «v <W* on* wlA* 
oat AMjMm Uqf OtjMT «< tfco«oit*> 

fanaflS* lab*' la 
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ndspted fot Instaimento woA u oorneti, 
bank*, ate. An ha portal t object is to pro¬ 
vide a sheet mnate hotter hiving meant 
wfcetnby tin tereral sheet* of marie may be 
aatomatkfiUy ndvanoed to • position where 
the desired sheet may be conveniently ee- 
kated a»d played, A farther object la to 
provide meant whereby the theete will be 
protested from rein. 

BRUSH FOB TALKING MACHINE 
RBOORDR—J. F and W. Boner, 1117 
Gypne# Are., Ridgewood, Brooklyn, N. Y 
The pretest invention pertalna more par- 
ttonfadr to an attachment for the sound boa 
or repro d ucer thereof. An object It to pro¬ 
vide a broth which It oapable of net with 
round boxes to mounted as to adapt them 
far playing records of both UU-and-dale and 
Literal types engaging the record in advance 
of the stylo* of fhs sound box sod in the 
path of the stylos In order that the grooves 
may be denned of foreign matter 


Prim# Keren and Their Ace— ori m 


COOLING, CLEANSING AND FIL- 
TBRING DEVICE FOB GAS-I) J 
SkTtb, 40 Woodberry Grove, Finsbury Park, 
London, N A, England, The invention re¬ 
lates to an apparatus which Is generally 
known ss a gas scrubber, as nsod in connec¬ 
tion with suction gas plants for supplying 
internal combustion engines- This Invention 
is alto applicable to other types of gae-pro- 
dndng plants, or for other gas from which 
It Is desired to remove any matter held in 
snspeBsfo* and also reduce the temperature 
of the gas to the desired degree. 

VAPORISER,—H. Erenow, J J Mrr- 
xxok end J M. Banvenm, c/o J J Mit 
nkk, 1804 8. Troy St, Chkago, IIL An ob¬ 
ject of the invention Is to provide a vaporiser 
for internal combustion engines, having doc¬ 
trinal heating dements so arranged that the 
maximum amount of heat la transmitted to! 
the gtots pasting from the carburetor when 
the throttle valve te at or near dosed posi¬ 
tion. while n minimum amount of beat is 
rivan of when the valve is wide open. A 
farther ofcjtot is to provide a device in which 
the bent Is gradually digresse d **"■ *#•* 


VAPOBIUOL—H. L. BwHlAtraH* Phi 
Kappa Pi, Stanford University, Calif. This 
Invention aims to provide a vaporiser which 
will permit of practically the instantaneous 
starting of the oohsomlng dement, such as 
an degtadve motor, so that ft will be only 
necessary to actuate the starting erank to a 
mail extent, or if a starter Is used the 
an— will be operated for merely a propor¬ 
tionate amount of time to produce an explo¬ 
sion, thus saving the battery from d a m ag e 
and distortion incident to a eaatinoed oper¬ 
ation a 4 the starting motor. 

AUTOMATIC FUEL CONTROL.—T W 
Oust, 680 No. J St, Imperial, CaL The 
object! of this invention le to provide e two- 
tube spat—, wherein the feel tank k — 
neoted to the enrbaretev fuel chamber by an 


nk ripe and a fnd pipe, th* _ 

tMfegaa* that« ftoTiswithdrawn air wtll 
be admitted to the fad tank to permit fuel 
to 1—fr— the tenk to the fuel chamber 
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therefore, cither blew! the Une or hold the 
same dose end the brukoe properly released. 
Another object in view U to provide s con 
•traction of valve which wtU not depart racH 
colly from the preernt construction, but will 

£ revent eoddents through the improper tura- 
ig of any valve (Bee Pig 6 ) 

CAB COUPLING —L. and F Plan atm, 
a/o 8am \% Miller, BlulrevUle, Fu. The 
Invention relates to automatically operated 
car couplings of the link and pin type. The 
pbrpom is to provide a car coupling which 
U particularly, although not necessarily, 
adapted to use on mine cars, the coupling 
containing the desirable feature* of rim 
plidty, durability, efficiency and constructed 
to make and maintain the coupling at all 
time* and under most difficult conditions. 

RAIL CHAIR.—A Vakxhx, 305 Wis¬ 
consin Avo.. Long Beach, Calif. The inven¬ 
tion has for its general object to provide s 
roil chair so formed that when spiked to the 
tie and engaging the rail It will afford resist 
once to tb# creeping or running of the rail 
and the spreading of the mils. Among the 
objects k to provide lugs to enter re ce s se s 
In the roll serving to effect an Interlocking 
engagement between the rail and the chair 
(Bee Fig. 0.) 

BAND DISTRIBUTING APPARATUS 
—T L. Bwkamwgen, Box 274, Danville. Ky 
A purpose of the invention Is the provision 
of an apparatus in which manually operable 
means la provided for shift!og the Ulstribiit 
ing noaales laterally with respect to s rail 
way track so ss to cease the nossJss to be at 
all times directly above the rail and to 
thereby deposit the sand on the rail irre¬ 
spective of the angular position of the loco¬ 
motive. Pneumatically operative means are 
provided for delivering the sand to the nos- 
slea, 

RUNNING GEAR FOR MINING GARB. 
—R. D Boom* and J G Cadwell. Box 944, 
Roslyn, Wash. The object of this invention 
is to provide an olUng arrangement whereby 
it will be insured that the journal axle of tho 
running gear will be continuously and tbor 
unghiy lubricated It is also an object to 
provide a journal box for the axles cotnpris 
lug a solid casting having a transverse recess 
In its lower base adapted for journalling the 
axle, and in which an oil retaining agent 
may be placed. <9ee Fig. 7 ) 

RAILWAY SWITCH HEATER.—W T 
Lawiais, 68 Wayne BL, Jersey City, N J 
The invention relate# to switch beaten in 
the form of a plurality of oil pons which 
may be located between the ties and under 
the rails of s switch mechanism, end in 
which the oil k burned to keep the switches 
open U winter storms, A special object is 
to provide covers for the pans, which will 
prevent water collecting therein during rain 
storms, but whkh may be quickly removed 
who# the pans are wanted tor use. 

SAFETY DEVICE.—W J Busks. 2532 
Hillman Bl, Youngstown, Ohio. An object 
of the invention k to pro* tde means by which 
any possibility of tbs switch bring acciden¬ 
tally thrown upon a train pasting over tbs 
saras k absolutely prevente d. A farther ob¬ 
ject k the provision of a device which shall 
be entirely automatic, oo that difficulty inci¬ 
dent to the human equation is avoided, the 
construction being such that it will cause 
a eempUtw throwing of the switch, oven 
though the parte of the some have beat left 
to XMutir closed position. 

PNEUMATIC CONTROL TOR LUBRI¬ 
CATORS—C r. Boom, ss wm wuh- 
lsctM Bfebvud. Chk**o, BL Jft, town* 
Mlatw t» • **lci to* «oattoHb* ■I* tot 
MtoAttof faMwtoto. A* «>*et to to .pro. 


wtU shat off the flow of nir to the lubricator 
when the pressure has reached a predeter¬ 
mined maximum 


Pertaining to Recreation 


GAME.— G Hillct. Denham Springs, Ln 
More particularly the invention relates to 
grimes involving the use of a board, movable 
pieces, and missile throwing devices, the pur¬ 
pose of which Is to upset the mo\ able pieces, 
the board bring divided into playing sur¬ 
faces, each being the objective Arid of the 
missile throwing device, the splices being 
separated to form a dormant area tor mls- 
plimed shots. 

TOY VEHICLE.—F II Mnxxa, 138 
Stephen fit, Ridgewood, L I, N Y The 
invention relate# to a toy vehide built to 
imitate an automobile An object is to pro¬ 
vide a body portion which will imitate the 
long, narrow body of a high speed automo¬ 
bile, and to provide means whereby the oper¬ 
ating parts of the vridde are dosed from 
contact with the operator as much ss pos 
sible to prevent soiling the dollies of the 
child. 

TOY SPINNING TOP—J Porra, 143 
West Broadway, New York, NY An object 
of this invention Is to provide a construction 
in which a top body is provided with means 
indicating a ball structure in action with on 
ornamentation therein. A further objert Is 
to provide a top with removable ornaments 
tiotta or character*, and a handle which k so 
arranged that when the top is in action the 
handle will appear as a trun*parent boil, and 
the figures will appear to move. 

AMUSEMENT DEVICE.— J Bayih. 406 
Gold Bt, Brooklyn, N Y The prindpal ob¬ 
ject of thk Invention k to provide a device 
of the carousel type which indudes a plu 
rality of annular series of cars and menus 
for driving the same in drculor undulating 
paths and ln opposite directions whereby to 
Import to the riders an amnring sensation, 
each series bring driven at different rates of 
speed whereby the riders may ha\e a choice 
of selection 

ELECTRICAL AMUSEMENT APPA- 
RATl 8.—8 J Levi, J5 Milton BL, Lomlon, 
England The In volition relate* to an elec¬ 
trical amusement apparatus of the kind glv 
ing a visual or aural Indication when a 
player has achieved success, by the provision 
on or above Its surface of a plurality of elec¬ 
trical contact pieces connected with one or 
more indicating device*, and separate means 
adapted to be moved by tho skill of tho 
player on to said contact plec*-* so as to 
doss the eloctrio rirculL 

1NDESTRUTIBLE TOY TRAIN—R. 
E Bloomfield, 10 West Eleventh Ht, Jack 
sonvUIe, Fla. It is the object of tide Inven 
tiou to provide a practically indestructible 
toy railway cor from a single piece of wood 
which may be bored lengthwise for saving In 
weight, and which k otherwise of solid con 
struction, with smooth, unbroken sides, al 
though countered at the top so that by means 
of side decorations the repre sen tation of the 
ear may be made unmistakable. _ 


a motor vehicle the bmly of which when in 
motion is supported by two wheels, one of 
which Is the guiding wheel and the other 
tractor wheel A further object k to 
provide mechanism In the form of n pair of 
wlicri* which am he lowered by a 


pedal to support the vehicle In upright posi¬ 
tion when at rest 

AUTOMOBILE IDENTIFYING DE¬ 
VICE.—C W Zitt, 206 Ft Thomas Ave* 
Fort Thomas, Ky The primary object Is to 
provide means by which an automobile may 
be properly identified in order to p r event 
surreptitious use thereof A further object k 
to provide two license plate* at the front, 
which license plates contain corresponding 
data During such time as the vehicle k 
not being operated, the upper license plate 
U removed by the owner, whereby it may be 
ascertained whether or not the automobile k 
bring operated hy the owner or a person 
unauthorised (See Fig 8.) 

VACUUM BRAKE.— R. W Catching, 
E. Oak Bl, Rose burg, Oregon The inven¬ 
tion relates to brakes for vehicles employing 
internal combustion engines, the primary 
object bring the provision of an effective 
fluid pressure brnke arrangement, actuated 
by the suction of an internal combustion en¬ 
gine and capable of attachment to the foot 
actuated brake connections of an automobile, 
motor truck or the like to permit of free 
actuation of tho foot actuated parts. 

TRACTOR.—O L Lxwrm, VM W 65tli 
BL, Chicago, HI The invention include* a 
frame and motor a transmission ease rear- 
wardly of the motor, rear-driven wheels, a 
rotatable steering member in the forward 
portion of the frame front steering wheel*, 
an adjustable connection uniting the axle 
with the rotatable steering member and 
hand-con trolled power actuated connections 
leading forwardly from the transmission case 
and engaging tho rotatable steering member 
to control and artuutc the latter 

SPRING —1* Febbie*. “Portland,* Romo. 
Thn object of the invention Is to provide a 
Innf<«pnng which I* so completely encased 
that It is protected against the deleterious 
action and effects of ruin mud or grit which 
ordinarily hud their way to springs. The 
device U of extremely simple uud durublo 
construction, n liable in nitration, easy to 
n pair and maintain, and inexpensive to man 
ufucturc 
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Pertaining to V#hiclca 


MOTOR CAR ATTACHMENT—D W 
KtyiniT, e/o- Schell Motor Co Virginia, 
HL The object of the invention k to pro¬ 
vide an attachment especially adapted for 
us* with Ford ears and for attachment to 
the dutch and low-speed pedal, for Locking 
tits tranomierion in the low-speed when de¬ 
sired, os, for instance, In riimbing hills or 
(a traversing mud, oand or the like, »th*t 

srjrjers, agtAwst awow & 

MOTOR VEHICLE. — FA Johaw- 
UMt, 179 Jayne Avw, Patobogue, N Y 
The Invention hue for Its object to provide 


Designs 


DESIGN FOR A SHOV1L— F A 
VrotTiH, Millburu, N J 
DESIGN FOR \N OTLUM)TlI TABLE 
(WEU.— C ILahtow, t /o T 1C Goodlake 
A Sons, 350 Broadway, New York, N Y 
DESIGN FOR A BOTTLE.—R E. 
Bakkh. Box 1187, PittMfldd Mum*. 

DESIGN FOR A CHARM —Fuua B. 
Rrton, 4T John St New York. N Y 


IV* wish to rail altrntlon to ths fact that 
wo are in a piwUlun tn reader competent serv¬ 
ice* In every breach of patent or trade-mark 
work Our eta# Is compoanl of macbanical, 
electrical and chemical experts, thoroughly 
trained in prepare and prosecute all patent 
applications. Irrespective of the complex nature 
of the subject-matter involved, or of the 
specialised technical or sclentlfle knowledge 
required therefor 

We also have associate* throughout the 
world, who assist In the pro s e cution of patent 
and trade mart applications filed la all conn- 
tries foreign te the Halted State*. 

MT7NN * CO, flottdters of Pa ten te 
Wootworth BwOdteg, WW YOKE 

Towar BwABos. CHICAGO, ILL. 

WASHINGTON, Dt O. 
flAN nANCUOO. CAL. 
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At Your Service 


Imagine a bntTi-eye view 
of the United States. Imagine 
it cngg~croaaed with telephone 
wires or underground cables 
connecting every city, town 
and hamlet Imagine these 
wires reaching nearly 
14,000,000 destinations—in 
city homes and offices and m 
2,500,000 farmhouses. 

Imagine all this and your 
vision is still short of the truth 
regarding the Bell System. A 
telephone at your elbow, a 
wire circuit to your farthest 
neighbor Apparatus which 
embodies the latest develop¬ 
ments of an army of trained 
scientists. The picture is still 
incomplete 


la every center of popu¬ 
lation is a telephone exchange 
and an organization of dulled 
workers to give life to the 
nation-wide facilities ^bf com¬ 
munication. Every circuit 
must be tested, every inch of 
wire watched and kept in 
repair, every switchboard 
operated day and night 

But that is not all. There 
is the new construction to meet 
the increasing needs of the 
telephone-using public. Every 
day v fr°m one end of the coun¬ 
try to the other, thousands of 
crews of linemen and cable- 
men, and installers of every 
kind of telephone equipment, 
carry on this work with the 
continued growth of the nation. 
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Science Notes 

A Digest of Everything of General Interest Appearing in 
Current Literature 


Pithtr Mm Dud.— Father John A. 
Zakin, companion of Roosevelt on his jour¬ 
ney through the Booth American wikta, aim) 
author of muj works on Booth America, 
rftod In Munich on November 11th, 1921 

B o di ce of Arctic fajla i r o Am Fuad. 
—The Bnestan expedition exploring Siberia 
has d is covere d the bodies of fCaudsen mid 
Tr—cn, two members of the Amundsen party 
who were loet In the winter of 1910, The 
bodies were found “near the month of the 
Janeeey * 

Oldest Medical Faculty.—The Unhrar- 
•fty of MontpelHer, France, has a medical 
school tracing back to the tenth century, in 
the coming celebration of the 700th centos- 
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American Telephone and Teleoraph Company 
and Associated companies 
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nlal of ite ofldal recognition, a monument 
to Rabelais, one of Its brilliant alumni, will 
be unveiled 

The Vatae af Saallght^Tha Medical 
Research Council finds that the metabolism 
of children exposed to son and air at the 
Treloar Hospital Is nearly 40 per cent above 
that of children kept within doors, also that 
: at the seaside the body-beat production Is 
1 increased § times by paddling along ths 
shore, and from 8 to 10 times by swimming. 

A Gorgas Memorial In Panamas—A 
memorial, which will probably take the form 
of an institution devoted to research work, 
is to be erected In Panama to Burgeon 
General Gorgas. HI* wonderful sanitation 
work in the Canal Zone is worthy of some 
such permanent testimonial Funds will be 
solicited from scientific and philanthropic 
organisations and from Individuals. 

Mouse-Tracks In African Snew.— 

Prince William of Bwedeu obtained daring 
his African hunting trip a fine urological 
collection for the Royal Museum of Stock 
holm--1000 mammals, lnrinding 12 gorillas, 
2000 birds, and more than 6000 insect*. In 
climbing great volcanoes to an altitude of 
lft>000 feet he found snow on which were 
the trucks of mice, although Intense cold 
prevailed there 

The Tides and Semi-Marine Life.—An 

English writi r traces the nbnndsnra of aeden 
tnry or tUod forms and the widespread 
phenomenon of stereotaxis among free- 
swimming species to the direct action of 
wave impart, the shore sons, from its 
periodic changes In tide level, formed an 
effective bridge between aquatic and tar- 
rratrial life- The case of Convolute is 
quoted in support of the theory 

Antarctic Dieeoveric*.— J U Cope, the 
explorer, returned to Plymouth, Engl and, a 
year ahead of schedule, ho had discovered 
extataivt, workable mineral deposits and 
gained valuable knowledge retiring to fish¬ 
eries, including the sejMK migrating place* 
of wholes. After expIMnng these finds, be 
pints to go bark, taking bis wife with him, 
in which ease shs will be the first woman 
to set foot on the Antarctic continent 

Fire- Colored Sunsets.—An approaching 
hurricane may affect the atmosphere and 
die rays of light passing through It for 
more than a thousand miles. When a true 
flama-eokired sunset is seeu during the hurri¬ 
cane season below the 3fitU parallel, even 
when there is no particular fall in pressure, 
U Is wise to hurry to safety Tide awe¬ 
inspiring phenomenon may precede the sea 
swell and upper cloud movements by from 
94 to 48 hours, and may bs the only timely 
Waning of the dangerous tropical storm of 
small diameter 

Prof. Nemst Batted RscttHV-Wattar 
Nernet, recently elected rector of the Uni- 
vemtty of Berlin, is the Inventor of the 
Nemst lamp. He studied under Hehnholts, 
was a coworker with Oatwald In developing 
the ton theory, is the author of scientific 
ririu, and In 1914 motived the Nobel Frias 
for inventions. His election to thf rect or - 
Alp of the University, with which he has 
bean oonnectsd for 15 years, emphatic** the 
dootinenoa of applied atieooe, in Germany, 
ever aca d e mi c eoatidemtioo* And bar dm 
to tan all education, to practical ends. 

kEfesB**. tbs 

Bwhmn OWA«A 

Greenland, on the Tth of Igsfc B cpto t ab sr far 




the coast of Labrador, where ecUntiftc in¬ 
vestigations will be pursued; thence the 
party will proceed to Lyon Inlet, la the Mel¬ 
ville Peninsula and from there the veasti 
will aafl to St John's, Newfoundland, the 
mam's task Is to explore and an the 
archipelago be tween Greenland and the 
A m e rican continent; fit the same am U vea 
tigating the folklore end migration* of the 
Eskimos. Cape York Eskimos aoeompaay 
the expedition. 

Thfi Betomegrash SimHflfiA-Bi place 

of the delicately adjusted fivers by wbldi an 
earth tremor is translated into a tins record, 
a »ew device usss a small mirror, *0 hung 
as to ootiUfite freely with any earth move- 
men t nil mirror motives a beam of tight 
from an electric lamp, which la reflecte d 
upon a atrip of eantitised paper moving oon 
timuDy at a uniform speed. Bines the re¬ 
flected ray moves through an angle twice 
that of the angular motion of the mirror the 
osculation* are magnified twofold. The 
paper atrip, removed and developed, plainly 
show* the vibration* to which the apparatus 
has been subjected. 

Pnmtibilitlaa ef the Sava Bma- 
“Manna** milk from the soya bean Is now 
being made in Vienna at one-sixth the cost 
of fresh milk, In protold, earbohydrid* and 
fat content, and in color, it closely resembUe 
cow's milk, being, ef co ur s e , free from milk- 
borne diseases. Butter and cheese can also 
be made from the bean, and “manna** flour, 
one part of which equals In nutritive value 
two parte of meat and one-third part of 
wheat flour Bo, at least Dr Bercsetler, a 
young Hungarian eetoottot, tolls us, be desig¬ 
nate* the soya as an ideal food containing 
40 per cent albumen and 20 per oent fat 

A Prehistoric Engraving.—Thejpreeent 
owner of Jacobs' Cavern, near FtnevtUa, 
Missouri, write* to Boisnos of hi* discovery 
of a number of intetesting artifacts includ¬ 
ing bone and born awls and engraved and 
polished stone implements, with portions of 
an adult human skeleton. A most important 
specimen was a bone bearing on one side an 
engraving of what seems to be a mamm oth 
or mastodon and on the other a deer Dr 
Clark Wiasler of the American Museum of 
Natural nietory has been reexamining the 
cavern, photographs of the more Important 
finds are being prepared, and a detailed re¬ 
port of operations will doubtless soon be 
made public 

^ Y*aw Added to the Ufe Spaiu—Since 
1909, according to the findings of the Amer¬ 
ican Emergency Council's Committee on 
Elimination of Waste In Industry, the dura¬ 
tion of Ufe has lengthened by five yean and 
the nation has benefited to millions of dol¬ 
lar* by lessened disability and sickness 
There is still a standing sick list of 2,400000 
persons, but this Is a marked redaction from 
the 5,000,000 of 1909 TTw improvement is 
due, not to any physical advance ef the race, 
but to “a mitigation of the struggle for ex 
Istenoe and a protection of the community 
from communicable disease.” A survey of 
five baste Industries shows that tba average 
individua) now loses only seven days annu¬ 
ally from sickness, os compared with thir¬ 
teen days In 1909. 

Luminous Watch Dials*—>Tow radium, 
costing 9130,000 a thimbleful, can be naan 
oa cheap docks and watches la a puaale to 
the average man Properly understood^ It to 
a demonstration of the remarkable powers 
of this substance. The paint used to a onm 
Mnation of sine sulfide with an Inftaltetimal 
quantity of radium. Examine a luminous 
dial through a magalMng gUua after tie 
•yea- have been in'* total"datfknaaa for a law 
minute*, sad tiny flashes of light may ha 
seen, them art caused by dm exoMat of 
hundreds of muttons ef Tedium a tom s, and 
oeeur at the rate-of about 300.000 * eeooud, 
the more radium In the p*to$ tito greater 
the ttumoar of flashes per second* and the 
more durable ths luminosity. BVha* every 
fig* amass a bto# upon a errata!af tine 
eulftflo the fr fjrt a i f gmhtir btu h unflW 
tk. *tn4»; ik, 0*rm 

me ntfo- tat kt w» wHmw m> m 
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N«tw 

IMr W«Ma NatUrnl MowwH»U-By 
iwtorthur Piwktart Baidlii Sm 
tout added to toe Mtdr Wood* Na¬ 
tional MowMwt, la CaHfertiia, 128.14 aerae 
•I Iwi 

tketoris P toap peariag—The serious 

Mttdtjr tof efcasBote to Cm moontataa of| 
8m to hdd to the war thst, by ratting 
the tot of tiring and locraatiiig tht gun- 
owning population, to raepaaribto (or new 
activity la ttotbi. 

Breaded Fndt--Trade-mark branded 
chum and grapefruit an to eapedal favor 
in 2wr Tori The atoc t rto a i branding ma 
10 Mcfwtt J that It win 
without Wutotof then 


Ails That Eat Ptowera*—A now typo 
«C ant, large, ritioos and prolifle, to playlnt 
karoo with the flower industry of tbo ItaUan 
Bivtora. Hortiooltnrteta aro required to re¬ 
port the ap p oaranoo of this peat immediately 
and t» tate pvoaorited stops tor its destruc¬ 
tion. the ants aro wp p oood to bars bean 
totrodnoad (rota tbs Argon tins. 

Fir-Boat SMi i i at i , — Last season op 
to flepteaihar tBth, 114M0 fnr-oeal skins 
aid H>14 gaDsofl of asal-Wnbbor oil wore re- 
osirad to too United Btotaa from tbo PrlbOof 
IaUnds, aid 11,291 aoatoUno cams from tbo 
totaaito of 8t Paul and 8t Osorgs; there 
worn also shipped 228 galtoos of eeri-blubber 
oft wbfab waa used tor processing too eldne. 

Hand -Shaking and Not* Breaking.— 
After bis kand-toaktag tear of Canada, tbs 
Prises of Watoa eouM seared? move bis 
arm tor days. A health export states that 
the Ameriewk custom of band-ehsking con¬ 
tributed toward tbs deaths of Ronsivrit end 
Caruso and to responsible Id part for Wood- 
raw Witooa'a U1 health. “It breaks down 
toe nerve s ys tem sad invites disease,* 4 be 
■ay* 

A Drive «a the Prairie Dag.-—In Nio¬ 
brara County. Wyoming, prairie dogs infest 
200,000 a cr e s of farm land, each dog means 
a lose of more than fll a year The Bio 
logical Harvey la coo p er a ting with landown 
era to etoan up these colonies of pests, In 
ene snob clean-op 80 per eeot of the animals 
were destroyed. Free bait Is furntobad for 
government land, and county commissioners 
give financial help in toe smaller sections. 

Back to the Hoar-Glass,—A miniature 
*beur-g)am H to now being used to time toe 
telephone conversation Its upper comport¬ 
ment exhausts Itself of sand In Just three 
minutes; with one eye on the glass, the tele¬ 
phone user sees when toe time to almost up. 
and ean speed up his business accordingly, 
to that toe talk may be finished within toe 
spec ifie d three minutes of the long-distance 
eaU. 

Palaces a Drag an the Market*—The 
great mansions tbat dot Central Europe, the 
former homes of departed royalty and no¬ 
bility, are presenting something of a problem 
Then to no money to be spaced for keeping 
these as historic souvenirs, or for turning 
them Into mnsenms am) art galleries as 
Franco and England hate done In some 
cases, It seems likely tbat they may be used 
as quarries from which the peasant may dig 
■tones to construct his humble cottage 

Depositors To Be Finger-Printed*—All 
postal savings depositors must now be finger¬ 
printed , this supplements the present method 
of Identification and safeguards both the 
pgyiag postmasters and the depositors. Ike 
s y st e m was inaugurated on Deeember lfith, 
ted the prints are taken whenever an ac¬ 
count to opened or interest or principal paid 
Can la takes to disabuse the minds of de¬ 
positor* of any connection between this pro¬ 
cedure and criminology, those who already 
hare aoeounts will reg iste r their finger-prints 
to the first transaction following the installs 
toa of the system 

Patottttfcfe Bettgtefe— Th* cave man 
buried Us dead with as solemn religious 
rite* aa gay to vogue today Boob to the 
c on clusi on of Prof. ttaineg* of toe 
esthetic Institute, from hie paii 
stadias of ratios and ethnological records. 
Paritemotst ha to eeuvineed that their re- 
ltotoa we* not basically dMeraot tram owe, 
and that toa latter to merely an evolution 
of the (Omar* The ttfeto sad earrings 
want wMag fa co mmon with an imi sm or 


infeed—, ahtomgh the cave man's betisf 
.fajnr 
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Ask a man who uses Starrett -Tools if a di¬ 
mension on the job he has finishe d is right. 

“Right? Sure, it’s right!** And he picks up his 
Starrett calipers or “mike” to show you. He 
knows that if his Starrett Tool says if s right 
—it is right. 

For more than forty years men who work 
metri to dose limits have been proving by 
their own experience that dependable accu¬ 
racy is built into every part of every Starrett 
Tool. 

Get posted on all Starrett Tools Write for free 
copies of the Starrett Catalog No. 22 B and spe¬ 
cial new Supplement of new precision tools. 

THE L. S. STARRETT CO. 



The MV //1 Greatest Toolmakers 
Hdnufaetnrers of Hack Sows tfaesntiled 

ATHOL, MASS. 


4S-JA7 



Starrett Combination Square 
Now Mad* In Lower Priced Model 

The Combination Square originated 
and perfected by L. S. Starrett la inter¬ 
nationally known as one of the most 
popular and widely useful toots ever de¬ 
vised. Hundreds of thousand* of Star¬ 
rett Combination Squares have been 
sold to all porta of the world, and the 
Starrett Square is today recognised as 
the standard tool of its kind, 

A definite demand has, however, arisen 
tor a genuine Starrett Goobtoatten ^ 
SqOara of a somewhat teas expensive 
grads than the standard No, 11 Starratt 
Combination Square, *fe&d to response 
the L* 8. Starratt Company has re¬ 
cently placed on toe market he Com¬ 


bination Square No !>4 f tinted to retail 
at fil DO This new square is made in 
12 dnch rise only and is ftilly up to 
Starrett quality standards, differing 
mainly from the No 11 squares in that 
the blade is graduated in 8 ths and 16ths 
on both sides instead of the finer grad¬ 
uations found xm the No 11 squares. 


For carpenters and other* not requir¬ 
ing the finer graduations, the new No. 
94 Combination Square will be found 
highly satisfactory In this single tool 
is combined a marking gage, rule, 
square, miter, depth gage, height gage, 
level and plumb 


Urn two features last named era espe¬ 
cially worthy of note aa no other com¬ 
bination equare now on tb* market made 
bo *ril at a price approaching that of 
toe Btomtt No. 94 C omb i n a tio n 8 quare 
is furnished with level and plumb 


Flat Ends a Feature of New 
Starrett End Measuring Rods 
Among many mechanics and others 
whose work or reRponribillttea require 
precision measurements, the new Star¬ 
rett No 187 Standard End Measuring 
Rods with fiat end* are a welcome addi¬ 
tion to the Starrett line of fine tool*. 
The rods are made of steel approxi¬ 
mately 7/lflths inch in diameter, wit! 
find* hardened, ground and lapped par 
allel and fitted with rubber handles de¬ 
signed to prevent change in accuracy 
due to expansion while in the hands, 
bisea are I inch to 28 inches, or 25 MM 
to 576 MM The 1 -inch rise I* made in 
the shape of a disc. Illustration and 
full details of sices and prices of these 
tools are given to a special Supplement 
to the Surratt Catalog No 22 B 
Copies of both Catalog and Supplement 
may be had on request from The L. S 
Starratt Company, Athol, Mass. 
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What Is Yellow Strand? 


Yellow Strand is more than a strip of yellow paint 
on a wire rope strand 

It is more than a brand or the name of a brand 
It is a mark of distinction—the chevron that indicates 
the high rank of a superior wire rope—the rope called 
'Yellow Stray}/' 

Made of special steel wire, by a firm so old that its 
earliest products were made by hand. Yellow Strand 
Wire Rope has always stood first among the foremost 
m the quality and quantity of service rendered 

On some of the bitfgest construction jobs, records made 
byYellowStrandare the criteria of the wire rope industry. 

All standard grades of wire rope are also made by 
this company 

BRODERICK & BASCOM ROPE CO. ( ST. LOUIS 

Brmnchn New York and Seattle F0ct*ria 8t Louis and Saottla 

BmUm AutowtltM Md Powerateel Autowlocfc. two hU tafto- 

mtJbOm MUNwrla made at Yallow Strud Wlra Rope here ttroaqty 
■etrennhri Hm e n tree la the baarta at OMMariat* the aadoa over 

YELLOW STRAND 

WIRE ROPE 

_ IIOI • 




Cord Tires 


miles ana s a justsa n me iuv pnoe on uaisuruuwi tm i 
price, below loelada a bnod 



j - _ >* 


CM Epftefseriar Natt* 

The QaswteawChippsw powsr dsvet* 
mmbC wdlcs am wort on Ifa tm b er fifth. 


a ttflOOd mr sepowog wilt May started oa its 
trial runs at that data. It was omutritod 
with ita load about a west hH at time 
which a second on it of similar capacity woot 
Into ita trial period. 

A Moan tain of SaUtav—Attention Is 
bring director! to tb# abtoMi of m Wand, 
Vasts* Lava, in tb« Now Hebrides Oon- 
doahtna, which la Uterafiy a mountain of 
■Ufa*, 1600 foot high and perhaps aa mash 
as POO square miles in boot. Tbs material 
of tbs mountain is 90 per oeot pare sulfur 
feed the balance «A It wao formerly 
known, bat in the uncertain ty arising from 
eoaflleting administrative daime and eon- 
fflotlay concessions it waa practically for* 
gotten, Steps are bow belay taken to 
work it* 

Use of Gas Masks la Railroad Twaata. 

—The annual report of the Director of the 
Bureau of Ulnae for the focal year ended 
June fiO, 1021, states that an investigation 
of yna monks for use of train c rews to rail- 
rood tunnels waa completed during the year 
Results of the teeta are being published hr 
the Bureau of Mtoee to a technical paper 
entitled, 'Tests of Gas Masks and Respira¬ 
tors for Protection from Locomotive Smoke 
in Railroad Tunnels, with Analyses of Tun¬ 
nel Atmospheres," by A C Tleldtter. S. H. 
Kats and B. P Kinney A small mask was 
devised that fits conveniently into a cost 
pocket, end in actual sendee with locomo¬ 
tive engineers and firemen was found to last 
two to six months before distasteful fas 
penetrated. 

lee In Hydro Intakes.—In response to 

a prediction that ice jams would prove a 
serious problem in working out power devel¬ 
opment ediemes, a plan for beating the dams, 
valve*, and gates of elect rid ty generating 
plant slightly above freestng point In order 
to keep them free from ke waa outlined be* 
fore the International Joint Waterways Com¬ 
mission in ses sion at Ottawa in November 
A new type of turbine, which the Ontario 
Hydro-electric Commissi on proposes to nee 
to the scheme was described by V H Rogers 
of Philadelphia. The electrical engineer to 
the Railway Commission, said that, to addi¬ 
tion to heating the dams and gates, the 
machinery within the power plant also 
would be kept at a temperature above fram¬ 
ing point, thus eliminating any ice forma 
tlon 

Trans-Zambesi Railway Completed 
This Ycar.—Satisfactory progress is be¬ 
ing made with the Trane Zambesi Railway 
reports the London Times correspondent at 
Beirut, Nyaoeeland, Hast Africa. Probably 
it will be completed well before the end of | 
the year to the southern bank of the Zam¬ 
besi, opposite Chlmle, where pa s s engers and 
goods for Ibe Nyssealsnd Protectorate will 
be ferried o\er to the Central African Rail¬ 
way pending an extension of the Una up 
the southern bank of the Zambesi to Mutn 
rsrt, where borings are pow proceeding for 
the foundation of a great bridge to link up 
Brim with Blantyre direct. Construction of 
the line from Lucbensa (south of Blantyre) 
direct to the southern end of Lake Nyassa, 
It is said, will be undertaken as soon as 
transport material Is available by the Trane- 
Zambcri Railway. 

The Waterproofing of Irrigation Canale 
is dealt with at some length Ta Che Punjab 
Irrigation Technical Bins Book Now fit) by 
Mr F W Woods. Commenting on the 
report, /ndfe* BitffincorUf says "Mr 
Woods’ conclusions may be said to be peari- 
ralstie as to the value of all the veme~‘ 
which have so far been the subject of 
perimmt. The mileage of any greet Irriga- 
tioa project to India, of canal* dtotribm 
tarise and water courses, is enormous; the 
cost of waterproofing to any greet extent 
would be enormous alee; end the testing ef¬ 
fect of any of the materials Is tussHnnsHo 
TV percolation, moreover, Is not very 4* 
easel w, end toamorii ee it sen generally be 
adequately dealt with by means of awfu- 
drainage, It seeing to be time that the expert- 
meets should for the present peed* This 

does Dot mean that the s ' *- 

be revived. There meg 

tomdhtos where attics 1__ 

eu r oma nc es to the scares of time i 

As «Me pe titi on of afttifm Bat__ 

toe trials have ptegteme* and tekfag Me 

Ml 


the pri es nt ccaas* Tbto 
; tV subject Mold moftf 
1 mar aiwfiyt be spatial 
idea to P ri de d, end dr* 
coarse of time may sh* 




It Wifl fiw^mwOon 
AMOKAICHJOJMtlrfW 


‘TV titogari (Mb iatito 


V- . 


There are hundreds of 

log the , ___ 

as* 'make whh i 
JUNIOR tabs. 

Tide sturdy dependable trill endu e lathe, 
is do work 


Tide sturdy 
guaranteed 
inch secure 


own** who need a lathe of tVfar own. 

It is earn to lean to 01 m at t the MON¬ 
ARCH JUNIOR * ‘ * ■“ 


even ValtmSta afesi 
jam I t It to equtoped to every M nm 
as the hig MONARCH and tognetanMd to 
do *B soill work tbst any other lathe wt do. 
Yoa cea find roam for a MONARCH 
JUNIOR practically anywhere hi nw 
•hop or work-room to your homo, write to* 
day for eaialoa sad fan 
this remark smo fow pi 
the Cre e t ee t AeUheaema 

THE MONARCH MAGBOBTOOLOO. 

<x 



JS&SS&SJB 

Md Wj 


SKND NO MONIY 

*~jsf ■— ”***7'?. 

|g.n 

6 f« 4 £SF ss ‘ J *'‘ia*‘ 



ASBESTOS 


W.mniMnH4iU^tarfOnd. 

»»< iilii«ar mi i itrty , Wi(mM 

‘ aSLt> 

‘ ■ W, 


mto^ ^odaAfo^ 


I.H, 
























Amu 


SCIENTIFIC AMERICAN 


fltpp£ vu O rw dr • wWSgr Jflb tot 
tmsMi AjMt«a4 vote Wi^i iffing* 
fcegtiM Iwm whereby tto ntn aright 
tii hutotofl g««ft —g awwl with < Awn 
kit to i tofl ft ft pom * km while to eototfcm. 
The m&< to tow s—pletofl by on* ua 
l»Mtlb«r 

rwraWfe )tfltt»x CiUin.—In order to 
—to tto e etdto tooth of wtfNh atragth 
dlWjfcort Its kbgth, die shop* Adopted to 
a totar taotodr pot eat Is that of a para* 
bote eflfhtiy atottfldl at tto small and The 
aaatfur of tooth lor the entire etreamtoraoe 
of tto totter la (to son aeariy that to the 
ami flaMecrth wetter thaa to the —* 
tooth aohh oe that the amt etieetire chip 
thtftte— per tooth wfll to attatood without 


Two Opar a H m to One. The two 
wrwhpto toko to tto opporite rides of aa 
attotoohPa eyttafer look wj aoeh Uto two 
a*p*r*tt griodtag Jobe. A special doable 
mhd grinder with aopartto trlodtos heada 
otottod m tto mum wheel £da too jut 
toe put oat to i—to ttom 00 % towe r 
It to ito •▼ritofato tor a variety of jobi 
that Involve tto grinding of hotoa to oppo¬ 
site end* of long ptocoa aot eonveoieiidi 
toadtod by meow of a atogto long wheel 


Ml Twitoii A nmpto sad fairly an- 
earato asathod of determning this without 
T spo am to a dyhanometer teat and without 
ia any way Interfering with oper a tion to 
toesettod la a raaent tome of Iho toay by 
K O Near Aa formula uaad to S=r 
WIZ/ffTf, where 0 to tto aag la feet W 
tto weight of tto belt to pounds per coble 
Inch L tto span of tto belt, in feet and T 
too ar eas ao p tto n al tension of tto bdt to 
pounds per eon are Inch Ordinarily W and 
L we al d be known to that it would be 
nee—sgy merely to manure 0 and substltato 
to the formula 

P—Hr Collecting and Conveying 
By stems seem rather toss well known 
than their mon to w ooM J aadfy In many 
tndnatrisa there are operadons or processes 
whtoh Httef machines or floors with refuee 
nuUsrlal or which throw doet fames or 
smote tato tto sir of tto room. The coflec- 
the, so nvt ys nse, reetoms tto n err— o ral of 
these barwodnate frequently develops a pvob* 


tome to gmeah frequently d ev el op s a prob¬ 
lem to rifrieney and coat that tame toe to 
peeft yrnd pattern s oftoa engtoemPneu 
mo t to daat-r—orak conveying, aktoust and 
air washer m um are a tow of tto many 
peeriMMss Inherent to tto urn, of air for 
tolq sort ef thing and the oosfc and eatto 
* * ^ rr^ s p eiartoa are often au r pr to togty g 

Swaging, a p r o earn little known to die 
ordinary machine deep a tow years ago has 
r eeenfty nenm to oee upy a Ptoeq of son rid i r 
ah tomortm* IW tapering: pedattog end 
HWlilillil tab u , Todt aaidMM in the 
—mtMtin •* mi; Wmm h nw— a 
H* : mm tm tfct *• J*Mbr 

u4 dM Wki «*4 (a mmr tfhv &m 
tkH, It l« fart taUaff tk* plaat at «Uar 
anil— aatlrfbetorr of icNMftt . 

tto aarne toaprnT ft to dri—4 by Its ex 
ponents that it kneads the there of tto metal 
ri ns es together and toeum a to ug her 
■manger and mere etoetto product than any 
nwmpetiag prow, However thfa to it to 
eertnto that new uam tor ewegtog «• Wng 
tottod kte and that U ofler* large eppor- 
toatttos flu —my and Improvement of 


H eg toto l fr to ^0toillfttL-4^qjy 

ftopfan riridif fadto no l in ger a Jeovritr 


ssw«aw , 2S£S£ 

it ta ariMaiflr fcaad tkat atftUtt ia Sm 
w«r a aa asmti 



The 


DUPDNTco 


mpany 


announces 


Jl^/ew Explosive 




more 

per dollar 


I N their laboratories and in the 
field, Du Pont chemical engi¬ 
neers are always striving to make 
Du Pont explosives more efficient 
and more economical for your 
needs The latest result of their 
efforts is this new dynamite— 
Dumonte—an explosive which 
has approximately the strength of 
40% dynamite and is considerably 
more economical This particular 
manifestation of Du Pont Explo¬ 
sives Service will save thousands 
of dollars to users of explosives 
everywhere. 

Dumonte—the new Du Pont 
dynamite — is a guncotton-mtro- 
glycenn dynamite which 

1 Gives over H more work per 
dollar 

3 Will not cause h eadac h e. 

3 Will not freeze in any tem¬ 
perature 

Dumorite has approximately 


the same strength as regular 40% 
dynamite Under ordinary con¬ 
ditions it does the same work, 
stick for stick 

40% dynamite is packed with 
100 VA x 8 cartndges to the 50-lb 
case Dumonte has 135 to 140 
cartndges to the 50-lb case The 
pnee is the same per case 

In Dumonte you get over M 
.more cartndges — over H more 
work per dollar In other words, 
your dynamite dollar is worth 
$1 35 

Dumonte is now being used 
successfully for most types of 
blasting work. The Du Pont Ex¬ 
plosives Service Department is 
ready to work out the adaptation 
of this money-saving explosive to 
your particular operations We 
suggest that you wntc our nearest 
branch office giving your re¬ 
quirements 


E. I <fa Pont dm Nwmoun St Co* lee. 

Tj ~ | — SsIm M*Mm 

Wibnwitan, DtUwut 


Bnmtk 00km 


NON-HEADACHE 




ISaallagMa W Va. NMorfkh — 

ESii'y snSb £ 

Ot/Mtotei AMO* AtettoCbrNJ 




— r Mdssn Ca f 
gsafttls Wash 


Spokane Wash 
gpr l aggsM m 


mi ia 


NON-FREEZING 


TE 
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AttOf* Iff* 



COLGATE’S 


Safe and Efficient 

Mott people cell a doctor for pneumonia* 
They don’t depend on “eure*alla.” So with 
pyorrhea—see your dentist if you fear it* 
Don’t depend on a dentifrice 

Co l ga te *• deans the teeth—and firtvcmts trouble 
—keeps teeth sound between times of visits 
to your dentist Colgate’s is safe. That is 
why more dentists recommend Colgate’s than 
any other dentifrice 

COLGATE A CO E*t 1904 NEW YORK 


good t . eeth-cood health 


H 



Tlw mm of ft roller (nataod mf mm 
' afcapW ***** U tJw vlnl 
« darlaa *m o ■■■>!*■ 
lo tynwrUar Oooatm a 
doe. Tbk xwwta fa ahr* *» 


- «-m- flu —M-ii... _ 

marmatmr « «*• Owl •Conor Trip 

BiuMW i O a* iialnlr* Royal 


Some features which 
have made the Royal 
the foremost type¬ 
writer of the age. 


Tha latMt Light* Running, Qvlot- 
Ruanlag model of tbe Royal ta 
om morp noteworthy Mop nearer 
it Sw de rs topmsatof 
dm typewriter. 

The standard No IS modal om* 
b odied mom really i lg ri fo iBal Ire- 
Wevomwrtt thaoaoyijiii alngla 
typewriter ever produced. Nona 
of then ora saori&otd or even 



altorod fta dm Upt*SuaiM, 
Quiet-Running Royal. fta actio* 
baa baao mad# nor* elaatie and 
gutat runstisg by a stag!# 


TIm *aw Roral la aottkj 
m« aad high 


igher standards of 
aad pretieteney 
at If has Stan la* 


Royal Typewriter Company, Inc, New York 

•* —« *«* Atn t itt lit WmId Owr 


LIGHT- 

RUNNING 




OpiET- 

RUNNING 


0— »-W« Wdt. T*. Bir. t mi, , «i a. Mira. 


Patents aad Tradt-Marks Not* i 

UiiHH ia * PatosL—Then on taw! 

downnti J* Bnslldi which roqnlr. * morn 
precise and w«U-choeea form of Mpvcaka 
than doe* a patent Ia hut a patent data*, 
under the United States Patent Pmetice, is 
one of tha Boat dMoult eaprmdnna properly 
lo formulate In tha English language. Never* 
thrive*, there ta no bard and last rule aa to 
the owe at the language which must be «al 
idoyed, nor of the kind of technical tend 
nnfogy to bo used Thin fact was roomily 
reiterated by the United Stataa Circuit Court 
of Apponta for the Seventh Circuit, in Rajah 
Auto Supply Co. va. Belvedere Screw A 
Machine Co., et aL (275 F 761), In which 
the Court held that a patentee may define his 
own terms, regarding of common or tech- 
nlcal meaning, and Ida definition of words, 
plirnsts and terms will he accepted by the 
1 Court* 

Con seat Decree Constitutes an Agree¬ 
ment.—The United States Circuit Court 
for the Second Circuit in a recent decision 
boa declared (Wilson, et aU, vs. Haber 
Brotn Iue„ 275 Fad 846), that a Consent 
l>rcree la an agreement of the parties ami la 
to be interpreted aa an agreement, and eon 
aequentiy, r n suit for Infringement of a detdgu 
patent and copyright, resulting in a Consent 
LWrec, by which the defendant specifically 
agreed that the Court should declare a trade¬ 
mark «nd copyright “good and valid 1ft law,” 
estops the defendant from asserting the pat 
ent and copyright to be invalid The Court 
expretotf* no opinion as to the propriety of 
copyrighting the subject-mat tor In Issue, £r, 
the “Keaple” doll but says that tbe defend¬ 
ant was at liberty to estop itself from oon 
testing ifllidity, and that by permitting tha 
Consent Peerne to be entered it had done ao 


Low of Trade-Mark Rights.—Trade¬ 
mark rights may be lost through abandon 
roent laches, acquiescence, misrepresentation 
or fraud, and any one of these causes may 
bn interimsed aa n defense to nn action for 
infringement The question of fntetit on the 
part of th< owner of n trade-mark deter¬ 
mines whether the trade mark has been aban¬ 
don*! or not. although so me timet an Intent 
to abandon will be inferred from tlio acts of 
the owner of tli« trade-mark, and the dr- 
i cumntHiicea. In Saielehner \*. Elmer A 
Memiolaolm Co., 17f) l 8, 10, tbe Court 
aald “To establish the defense of abandon¬ 
ment it Is noeessnry to show not only acta 
indicating a practical abandonment, but an 
actual intent to abandon Acts which, un 
explain*!, would be sufficient to ewtahllfrii an 
abandonment may be answered by showing 
that tbpre neter was an intention to gho up 
and relinquish the right claimed ” 

Expanding Untiled Patent Claims.— 
Attention is called to a meant decision of 
the T T S District Court for tha District of 
Connecticut in the case of Hauer va. Ken 
worthy, 275 Fed 240 In this com tha court 
adds another to a rriathriy long list of 
precedents showing that while tha claim of a 
patent may be limited In language to the 
exact construction shown and described In 
the drawing and si deification a, yet If the 
state of the art warrants the court in ao 


<k>Ing, auch claim will be Interpreted to pro¬ 
tect the patentee against one who, while not 
following exactly tnefa construction, never¬ 
theless uses a mock an Ion I equivalent In 
this particular case the machine of the pat 
ent, a metal blocking machine, embodies a 
carrier and a yoke for the blocking belt, 
comprising a pair of standards and a pair of 
aide member*, white in the defendant's nt 
chine the carrier had bnt a single standard 
and the yoke had but a single aide member 
The claim at heme eperifieally de sc ri bee the 
construction aa one in which there ia a pair 
of standards supporting the yoke In finding 
that tbe defendant had infringed, the Court 
stated “Being satisfied that the invention 
la substantial and meritorious, the strict in¬ 
terpretation Instated upon should not be pat 
upon tbe dalm. It ta immaterial, in view of 
the state of the art, whether one or more 
standards are used, or whether a yoke or Its 
equivalent—& rigid frame m e mb er - ta piv¬ 
oted ta one or more standard* tha same oper? 
ntious and tbe same functions result. Neither 
need the bright of tbe standard or standard* 
be considered, as long as the standard or 
standards and the yoke or He equivalent era 
boated on diametrically apposite portions of 
the blMk.” The Chart thSTSfowedalong 
tine of oases beginning with Wfotan v. Deft* 
mend, WIT K, am wherein apparently Um- 
Bed pa t e n ts have bees Interpreted, Vat where 
tfce start* of the art warns***.It to oaves 

■* h— l * aL^g A*, Alum 

*•** mta Wm VPRI W P 

-Whtah the law oaa* 



sOfttitei* 


USL “A” Battery 

6 volts, 50 inptn hour*—aabogaoy 
ftniah—non-leakabb poet hndihip Da* 
signed especially for Radio Telephone ser¬ 
vice ao at to ratal a charge on opes cM 
and to give long life* Piatee bolh toU ft. 
Government specifications. A qaatity pro¬ 
duct in every detail, ba cked by 21 years* 
experience gained ia making over two 
million storage batteries. 

Purchase your USL Radio Telephooe 
"A" Battery from any of 4600 USL Service 
Stations and Dealers If no repr es entative 
In your town, wa will aldp by express on 
receipt of draft or m ousy order for 115 00 

U.S.lightSkHmt, Corporation 

Nnwhfe,NwM 

U. S. light a Hrat, Limited 

Whs—a Mh Canada 


Organizing a Company? 
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\ Electrical Notes 

Summaries and Excerpts from Current Periodicals 


11 


Mmmim* Frira Pto*.—An Amrien 
Man Mm Mm vork)ai os toa probUm of 


« rvosnrobU plot turn for a*na fun past— 
a ptag fas* *q stopfe that anyoc* covld raffli 
tt am jot « tttu bock Into oparatio ti It ta 
of to* WAOOJtyp* i»4 nasWittfa, tor nae on 
rii ouft* of lK volt* with ndfifi from 8 to 
30 —pan Hu fuss consists of Atm porta, 
tbs body, toa cap, and too —Tbs cap 
jarf too body art of beat-n*Lrtto* moldad 
Uoulattoo- Tim refill la stated to at an in- 
genlftm tittia emrtridte, propsriy ranted for 
the stnW'T" of the yearn wma to* atomont 
vapoffetA, and bee tbs rating of tots tisnunt 
■famed os both aside ao that it la always 
viatblo through the aperture hi toa cap, re* 
(•fdloaa of bow It it inserted to the bod/ 

EUetrical Piuir eea la S w eden.— Ac¬ 
cording to the Bit ediM-A wariest* Trad « 
Jstmmtit while tlw available atotlatici for 
IPl? hive the stortricdl eoreegs of culti¬ 
vated land to ftwoden aa 6.4 per cent of 
the total treble limd of the country, the 
oorraapoQdtof statistic* of 1920 ahow about 
one-tobd of the cultivated ground to be elec¬ 
trified. Hydroelectric power plant* abound 
to ftwadas* to lane and email unite, in¬ 
deed, there la a growing tendency tor to 
habitants of various regions to chib together 
Mud install turbinee In the riven in order 
to supply loceL needs. Htoctric cooking la 
growing to popularity in Stockholm, and 
the central station company is planning 
reduced rates for this sendee. 

Electrification ef Japanese Rail ways.— 
More than 2000 miles of Japanese railways 
have been designated for electrification by 
the eommtarion having this matter in hand, 
according to the Japan Timet and Matt 
Tide sdleage la doWfled as follows 1. 
AH sections hi the suburb* of ride* where 
there is a heavy railway traffic, 1*8 miles. 
2. geatipns of high gradient where there 
are many tunnels and also thoee where 
abundant water power can be utilised, 871 
miles, A Sections where shortening of the 
line is required end where Water power can 
be utilised, 890 miles. 4. Stations where 
increase of transportation capacity and 
Nhurtontog of the line are required, 20ft 
miles, ft Sections whpre available water 
power eon be utilised, 200 aides. 6. Sec¬ 
tions where Increase of cnrrytog eOpwjity is 
required and where coal con be obtained 
at a low price, 146 mile*. 

Kites and Hlgb-Tenstoe Cables^—From 
various parte of the country come reports 
of eerinns and even fatal accidents due to 
the flytog of kites with fine wire In place of 
the usual string. It appear* that young¬ 
sters, to their desire to obtain higher attt 
tudes for thdr kites, substitute fine wire 
for heavy String. There are several recent 
Instances of sock kite* and flue wires oom 
tog to contact with hlgtotenakm wires or 
cabloa with unfortunate result*. From Cal 
I font la, for example, coma* news of this 
tragedy. One man was killed to Los An 
get—, om boy crippled tor life, and two 
others so badly burned that they were con 
flued to the hospital, because one progres¬ 
siva yoQbgster used a metal string tor Us 
kite. We learn that a boy to Rut, Htoft, 
wfli kfflad last August to a very similar 
manner ft aright be well to Imprest on 
youn gst er * the danger of using fine wire of 
•ay bad to klto-flyiag. 

A Lsw-Caadlepower Electric Lam 
A setotion of toe very tow qandtopowsr dee- 
trie totop —Warn hr britevad to be afforded 
by * tariff reeantiy introduced to BngtoUL 
The m i n ri appearance of this new lamp 
is msefc tot mart a* that of the usual Brit¬ 
ish tiectrid lamp, and la fitted with * itand- 
STd teyoart fitip boas, However, an «xa»- 
iaationeftoe toper details of too lamp ,dto 
do— toe tort tost It Is ef too rieetrie to 
charset* fade hpatoardmaat type, The bto 



ta*mfftod * 



obtainable in 200 to 220 volts, and 221 to 
200 volts. The energy consumption is 5 

watts. 

New Tungsten Arc Lamp.—From Hol¬ 
land comes word thnt a lamp works hss 
developed a new type of tungsten are lamp. 
In this now lump an are discharge takes 
place between email tungsten apherra In an 
atmoepkere of rare gas. The lamp has ali*» 
a great advantage in that it can be run on 
a 200-volt alternating current circuit, and 
except for a series resistance, no auxiliary 1 
apparatus is neces sary The voltage on thej 
arc itself is about 2ft volts. In ortler to 
ensure the striking of the arc a third elcc-j 
trodc is mounted iu the lamp and a high! 
resistance in the cap or base of the lamp! 
connect* this third cluetrode to one of the 
leading in wire*. The material and the form I 
of this third electrode have been ehoaen iu j 
«nch a way that n glow discharge *eU In 
first between it and the electrode next to 
it* so starting the discharge between the' 
email tangxten sphere*. A funnel-ahsped 
acroeu is provided, on which the evaporated | 
and spattered tungsten is deposited in order 1 
to prevent the bluckoning of the bulb.' 
Lamps with a current consumption of 1 and | 
2.5 amperes are now available, larger ■txe*l 
bring in preparation Kx peri menu with 1 
direct current lamp* are now bring made 

Carrier Current. —A demonstration of 
the application of “carrtor current' com 1 
mnnirution from a mating cur was recently 
mail* und represents an important adxotice 
in electric tralu operation The system was 
developed to prorido bettor means of com 
munication between the locomotive and cm i 
boon* of long train* and between train* 
and anbntatiou* or waiting rooms of electric , 
railroads. The operation of the system 
according to General Electric Review, is a* 
follows Tlie trolley wire, carrying current 
to the electric toenmotiie or trolley car f* 
used as a carrier of telephone communication 
by maans of another current of difforent fro 
qnency, which 1* sujwrimpoood on the wlro' 
and travel* along with it. This “carrier 
current," properly modulated by speech, U 
drawn off by special apparatus to a telephone j 
instrument. At another point along thei 
line, howeter, the mmsage speeding along j 
the trolley wire mny be transmitted short i 
distances through tbe air and made to euer-i 
gise an instrument in a substation or waiting I 
room, becoming audible through a receiver I 
In effect, tbe system transmits messages' 
electrically partly over a wire and partly 
through space In teat* engineers hu\e not 
only been able to telephone but to oitcratej 
relays, light lamps, and start, and stop one. 
car from another car at a disunion of a 1 
mile and a halt Communication by thU' 
mean* has been effectod sucnewfully over 
distance* of from 40 to 60 miles. 

Electrolytic Protection of Steam Boil¬ 
ers.—A method said to be successful in, 
pro te cting steam boilers against tlicir two 
greater enemies, corrosion and boiler scale,' 
is described In a reqent issue of ftirmoiMl 
JSeitnekHft Ciarsful investigation of cor 
roston on boiler bottoms water tubes and) 
condenser* prmed, according to W Philippi, 
tbe autlioir, that electrolytic action was the 
Cttune of these damages. A* a remedy a 
metal of higher e.m.1, like line, has been 
connected electrically to tbo boiler to create 
a counter eou-t to compensate for tbe cor* 
rorion currant. But this method ilW not 
always give complete satisfaction, as it was 
iapoerible to regulate the current An ex 
tern ally generated direct current applied 
through electrodes into the boiler was found 
to be * perfect remedy In fact, by doing 
this thq mall but constant generation of 
hydrogen along the boiler walla will also 
effectively prevent the formation of boilor 
seal*. A direct current voltage of from 10 
to 20, at a currant density of about 2 mill! 
amperes par square foot, waa found to be 
moat effective. A small mo tor -g enera to r of 
0-kOowatt oapority may supply a battery 
of IS bofiers, each of which may have four 
pfogogghm riactoodam A small rariatanoa in 
aerie* with each e l e ctr ode ctopuit parmita, 
rata*** 
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MUSIC FROM 

T HERE'S dance music, concerts, opera, 
by talented artiste—in the air every 
evening—waiting lor yon to “listen In** on 
a modern Inexpensive wireless telephone 
outfit Beside the music, you can also 
enjoy tortures, speeches, sporting results 
pUy-by-plsv, church services, Important 
news, weather forecast!, time signals and 
many other toteoMly interesting features 
which are broadcasted free of charge every 
day and evening, from po wer f ul wireless 
telephone transmitting stations located all 
over the country, 

You can listen, right in your own home, to 
“Musk from the Clouds” with no mors 
trouble than a phonograph Complete sets 
that require no previous experience to oper 
sic successfully, con be secured ss low os 
$15.00, depending on your location and 
your distance from a broadcasting station 

Continents], os "New York's Lesdjng 


THE CLOUDS 

Wireless House," has assembled a wide 
assortment of complete sets to receive the 
broadcasting, that anyone can operate sue 
cessfully They cover a wide price range 
end among tbe assortment there is surely 
some set which will fit your particular needs 

Mr Rurghsrd and Mr Grtnsn, the opera 
ton at I BCG, the trans-Atlantic station 
whose story is featured in this Issue of tbe 
Scientific American, art tbe active heads of 
the Continental Orgaolsatioa. They have 
assembled around themselves a staff of ex 
perieoced wireless experts who are com 
petent to help tbe beginner In wireless to 
make hit first venture entirely successful 

Decide now to enjoy the dally wireless trie 
phone programs in your own borne And 
decide at the same time to get your Inform 
atton and supplies from Continental, where 
recognised wireless authorities will take e 
personal interest In your aucces* 


CONTINENTAL RADIO & ELECTRIC CORPORATION 
Dept H4 6 Warren Street, New York City 


If jrm live urmr \ew ) erk City draft im at ike 
Continental Jierr and listen in the different set* in 
actual s per mi is a See fnr rautte/f kam aatih ynn 

can operate a set in yanr sum home 
if it* live farther away t omfiaeutal can serve ym 


e&cteath h mail Send lie for our mew pul item 
ti»n just mg ike preit dtndern Radio * I hi* if} 
late look gUes ym a complete story of mi reins 
Imtk telephone and telegrmph and explains tm 
non technical language last kom to receive the 
Iroadcasting success/ally 


Greatest Bargain Ever Offered 



13 * 

f e.ft Chfetfe 

Guaranteed 
for one year 
by it* man¬ 
ufacturer* 


Best product of a prominent manufacturer Sold at a very nar¬ 
row margin above coat in order to keep plant in quantity-production 
Turned out in vast quantities by automatic machinery, insuring re¬ 
markable accuracy, and uniformity of parts and interchangeability 
of repairs. 

Sg g y ke Guarantee insures free advice as long as motor is in use; 
and a new motor by express prepaid should defects develop in first year 

Wide Ranfft el Uses—Household washing machines, chums, 
cream separators, ventilating tons and blowera, lathes, drills, etc. 

Quantity Discount*—On 3 motors ordered tn 1 shipment price is 
$13 00; 6 motors, $1240 each, 12 motors, $12 25,25 motors $12.00 each. 


toriessi art errisv or so« sriff ahip by say ross C. <X 2X to €/ £A*i fysapnftr 


NORTHWESTERN ELECTRIC COMPANY 

41* So. Hojmo A wnu » CMcogo 
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Deciding Who Can Outsell 

Deciding wbo can out-product: That’s where 
counters figure m competitive selling They settle the 
question at machines—by making records of the pro¬ 
duction, by inducing new record* at reduced labor-cost 
Almost any machine will outstrip all precedent when 
kept after —held to it- by a watchful operative and a 

COUNTER 


R 


Tb i small Rotary 
Rstckst Counter (No 
6) couab roc prMstnc 
awnaab of the last u nqoiw 

s-rs-sE&ES 

■weMOnm A cmnpMs m 

(Cm 


ThaUmSst Back Rotary Raldh at Co—tor 
records the oolpatof punch r wilts. metal *rap 
«C ma ch a m n nod other* wbarn a wap al wg 


ooTCMai imbcmm mi spMboi Rsfehn oh 
for each throw of riw fever aad sets bock to m 


From an Save by torn mg Itaob ooca rosnd 
Provided wn (ros four to too Spun wheel*. aa 


cequ rad Phot with four kum as DwtraAad 
$1190 (Lkl) Eomppad wK look aod bays to 
proven* tempering with toe saeoed $200mte 
(CutUtrtMtm kstftiru) 


The Vcoder booklet uhow the popular practical trutrumcnU for 
counting pwpmm Whether you Immedi a te ly want any counters 
you do want the booklet—eont free tfpou U write m 

The Veeder Mfg. Co., iwSTcJl 


WL. DOUGLAS 

***,»»**«** S Taa &iaaa shoes 

liMZmnvfiU 1 ALSO MANY STYLES AT « 5 fla&$eas 


WL. DOUGLAS SHOES 
SOU) DIKfiCT FROM WCTOtY 
lomi AroKtrwnr 




b«ot*hssefo»tfe# grins that 

Bfaqr 
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aria! ofnnt iakaaSneStSaamd M 
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Thsy east m asrs k San Fraa s h s a paU flsrfc* flsote. 
tkaa they date Wow Yratelailat toU > rr Lrara«lrato 
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f Wfld life Man 

Cat Kay Vao CUwi la Dafrada. ' Boa 
ton woman nod lor daw sees cratatm Ik ah 
attempt to eeparota her dog boot a Ipoea y 
■tore oat The Supreme Coart held mfe too 
women voluntarily eo h n dtt c d h sr st tf to dan- 
|er and had so recount to lew 

Mastodon Ivory Swfhb — Q p wl fl i 

ivory is exceedingly scarce end taesy hunt 
an bare left Buttle tfate post an fewer to 
prospect the Taken nod Norton Bound tan 
drns lor msstodon tasks. Another soaroe 
of supply is the Behring lea walrus and 
narwhal 

American Museum Actph Him^ T wo 

treasured additions to the American Museum 
are an incomplete skull of the Bn ro p e an 
ijrfsoo or wisent, and a flne skull and Jaws 
of the nroo or extinct wild ox of Buyops 
a blob Is probably the remote anemter of oar 
domestic cattle Both the** muse from the 
Cambridge (England) Museum of Soetogy * 

Steal Jaws Are CrweL—One fourth of 
the animals caught by steel traps are worth 
leas 15 per cent escape by chewing off a 
leg Many are eaten by other animals all 
suiter bajtirlrtf torture. The American Hu 
mans Society offers prises aggregating $900 ' 
for the best eeeaye acquainting the pubtta 
with this cruelty and showing bow it may 
be remedied 

Aattvivtoacttontet Converted*—M £ H 
Bay* as, indignant at the wanton cruelty !m 
puled to the vtnsKtionists mode careful 
investigation In his artide Tbe Truth 
About Vivisection in the Wows** Hems 
Companion be doriares that anti vivisection 
1st propagan Is Is deliberately nldeadtof 
that the laboratories handle their animals 
with the utmost kindness and that thur 
work has furnish'd knowledge of the highest 
valie in diphtheria antitoxin asepsis anti 
typhoil vaccination and the transmlsrion 
of yhQow fever 

The Btto of tho Gila Monetary— 

Hofural History has an instructive little 
srtkle on the Gils monster Authorities 
ttfftT as to the deodllneM of Its bite bat 
no really authentic ease of human death 
from this source has been forthcoming The 
poison is fatal but It sterna that tbs anlmsl 
is unprovided with moans for sleeting it the 
glands era in the under able of the mouth 
Imperfectly connected with the teeth and 1 
as Dr Leo Lock points out, bquids wont ' 
flow uphill One Gila monster was adoptsd | 
as a playfellow by a Are year-old girt and 
never offered to bite her another after 
being safely handled by a museum attendant 
tor a year Inflicted the wont bite on record , 
but the man recovered The poison stems 
generally to be wiped off before it can enter 
the wound 

Passing ef the Baa Herne<—That can 
ous little fish Hippocampus h bdsonsne com 
moaly known as tbe sea bores, has been | 
growing scarcer In the northern ranges of 
the Allan tie coast waters dnring recant 
years The gradual extinction of this pto 
tnrcaqne animal Is bettered to be due to the 
heavy fuel-oils need In see going vessels. 
Tbe thousands of gallons which are wasted 
into the see cause tbe death of the mall 
crnstaceans which fora tbs sols food of tbs 
seahorse Be serious has this menace be 
come that it la threatening tbs sheltflsh and 
other inhabitants of oar shore waters wblsh 
are of economic value. With tbe c o ns ta nt ly : 
Increasing number of ofl burning ship* It is 
evident that unless this needltss wastage Is 
abated the couaaaencM win be di sa stro us . 
In fact, legislative action is * dirids ratnis 
right MW 

A Baby Tapir*—A MnyUyma tapir 
horn recency Is a Londsa so? Is a Ur ne tf a g 
attention partly by reason of its being the 
Drat rec or ded birth of these ani mal s In cap¬ 
tivity but mainly for tbs remarkable in 
■fanes ef proteetlie coloration which It ex 
Mbits. It is strongly striped and matted 
with white on a black b ackg r o und ' - n ma t ur e 
stak in g it extremely invisible In the broken 
Ughfo and shadows of Its nataral habitefc 
the jungle Tbe mother an the other hand* | 
is totally different is bar markings MM to 
jet Mack over tbs sntira body with the ax 
caption of a broad white patek e xte nd ing 
ever bar back aad teandaa to her batty 
Tbe explanation of tbe change in martdbua 
Which takes place as the tapir gate elder M 
found in Ha change of baht*. When the 
animal grown it toc+cs tbe rnwmas of tbe 
foagte and frequsnta ritattow teiffl er 
dried rivsr esnrate where kenMans as 
tttri fite adaptive 




rnfltel^VW e Trapse 

poQffAMnr 


tX^ t ST t. i£ ? t+ 2 2J !SJ££&J3Sl 
.Are * " * ■ » e m * 

*nw mi wmm mvmwi 


Ol sss«> 

FCDRRAd* SCHOOLS, 


ESE 3 


2Z50or9.63Qr4.I3*? 

qWUsrsntaMsraw 
^ aga teal ooip io dollars 
aad esntafbr ItOPflh p h nn ta 
ef Oestria Otmm, and Bee- 


50 % la teri costs atom ba 


Write for our ipiaHanaairs 
so that wa cm gfoo yon tbs 
savings pnstibls under yens 

11 "" aat* 

3|E 

ax* 


Clock 


Cntog Cm 


Ctok 


«rr k the dark en hewtf vngn whs tep kb 
4 WMh tee e easasa MB ntes ctotietit 


S rih s, mjs Wtttom W M«fknli ( Mbs 
ef the Mmmcfaun* Mmori UA Isnsaaca Cm 

He ihisiM pumsg el etim ktiy ea s Sdny 
hnh. HmdknbvtoeodMinbtonni 

vrawt ssww raw am wvrara vra ra ram raws* 

cwram b nte is "Qmd fotesrto Mte to 
t wh hokkkMr IMIsriptate 

Bray mm ef tfab s»p<ln MMShti tiSdbs 
yni s a l|iltls nl mitih i(i n i » te ai iii t 


T 1 » RwiiH V*>«» 


irtfc<nmrtu»ii> 

-nr—*r 










SOlDfgjnC ANBEICAN 


289 






tea 


fW tAai b dmrlM 

I jpn mmwM » a* reaegerx* 



T H E iRrA.D I O GUIDE 

■ ^ , -ji. V »■/•«■* ■-'■ ■'■';■■ ?»;, "■ ■■ ' *-.K v■■■■&■■ ■ '■> . ■•■■ 

. /'f. >-: ;«;>•> 

• *■<.■■■ i . r ••;•'' 

• -L ■ i- - '* -■ -" ■.»■.. - ’■ t’" .1 '.t , t .-,S’^ ■■' J, fX'F’Z*' C 'It? j *1 t ? f,Xf', V'-'.^V. ■; ... ■:.»' 


rr 


the WMkm 

RADWjjfi'* 11 

WORLD'S STANDARD 

LOUD-SPEAKER 





s 


THE MAGNAVOX CO. 

MO«n - MMLUMMa 

lCv«* Oflto* * tvo T* Amu 


v r 'r 


r i ■ 

CJ»;n i r-\i i-T\'■ i■ >( .'< 1 i| 

) l 



i 


*rioV AND WhflCT TO BUY 

IN "Radio Equipment* 
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THE RADIO STORE 

90 N. LOS ROBLES AVK 
PASADENA. CAL. 


The most complete stock 
of Radio Apparatus on 
die Pacific Coast 

PAUL P. JOHNSON 


The Bel Retarr Qee ecke f SpeA Gap 
la an aflktet, durable and carefully con¬ 
tract e d Rotary Spark Diacharger The 
toot material la uaed in its manufac¬ 
tory The homing la of caat aluminum, 
the rotor and all maulation are made of 
Co n d eft a l ieCelofo«u the rotating ■ haft la 
made of toot atari, hardened end ground 


Are Tee TALKING hteNs 

Veke eel Cede Each Malt? 

Bogin today Buy thn Boat 

Bate Ceperehee el Awe nte’e Let- 

Now ha ifo cA| hnndate aAfpmeaf 

The Boat In Radio Appantu 
WkmimmU 3 XAB JUimi f 

VIRGINIA RADIO CO., OarhCteerBa, Va. 


WIZARD 

WarWs Beet “I H BsNarin at UwK Prims 
ALL BATTKftlKS SHIPPED POSTPAID 




made of tool ateel, hardened and ground 

# to 1-1900wf m tech. Acte. 
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Radio Apparatus 
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The COLI N a KENN EDY CO. 
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$< M-mtifi Amrrunn anitmtnceii the pubHcnrioo of a 
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CLASSIFIED ADVERTISEMENTS 

Tki M nr kit Plan fir tki Small X J w rti w r 
A4r«rtMnt U this s sstiow UllHi Im. Ks Ism the* tv* mar mere tka twht Hmaa 
MWjttai Count savin wonh to Um Hm AH orAs r s matt be tmnkiriA bar a iwNtMi 
AdvsrUscmiU f r imart loo In Jum mwn bar ahoyl* ha m>M hr April JHh 
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sections of the United State* and adjoining 
territories 

Not AS Dost* Art Um Enemies of 
Mankind,—Ths Bureau of Mines It en¬ 
couraging the nao la eoal nine* of harrier* 
of certain rock dnata which* whan jarred by 
tba explosion of a*l dost, aeatter and act aa 
a eor een ter the stoppage of the exploding 
eoal dost The dust waato from slate qq«t 
riea amounting to about 00 par cant of tba 
entire material mined baa bean found by tba 
Bureau to be peculiarly adapted to uaa as a 
filler In tha making of asphalt road surfaces. 

FUe Map Wart—For 84 yean the 
IT S Geological Survey has been carefully 
mapping not only mineral feature* but *I*o 
the result* of topographiotl surveys valuable 
from many points of view In this time 8000 
engrmed map* have been loaned and the 
program will eventually cover all the terri 
tory of every State About 40 per eent of 
this program la completed tarindmg all Naw 
Jenny Connecticut and Rhode Island and 
about 00 per eent of New York Several 
State* are oooporadng and In 1800 contrib¬ 
uted nearly $200 000 to the work, 

PatnlMM La wo—Tha publication of a 
Bulletin Petroleum Law* of all America 1 
by J W Thompson law examiner is an 
notmeed by the United State* Bureau of 
Nines. The bulletin Include* the petroleum 
law* of the United States, the several oil 
producing States Canada, Mexico, and the 
Republic* of Central and South America. 
The report ha* been prepared in response to 
the wide demand ter Information regarding 
the laws regulating l ea ses and conces si ons 
and tha explorations ter aod exploiting of 
petroleum in thsss Republic* It is sold at 
production coat. 

Noo-MeUlUc Bollding Material*—'Ths 
Bureau of Minas Is studying the technology 
of earnest and heavy day products and ex 
peri men ting as to selection of raw material* 
the economical uaa of fuel, and problems of 
transportation basic problem* connected 
with day burning are being attacked, and 
phosphate rock, fddspsr, slats and potash 
will abo coins under scrutiny The object 
Is to accumulate technical and economic data 
that will enable the many small, scattered 
plants to develop improved technology so 
nustioal end JfstaHsrgfeol Jfoyteoertep la 
forms us, with a view to placing the mono 
factors a f thsss materials on a bails that 
will sHawnal* unnecessary costa and wastes 

«Ws. saSTterisra as 

show that the production of gasoline through 
out tbs country ter the first tix months of 
1801 amounted to 2573£4M47 gallons, an 
I n cr e a se of 18 per cent over the production 
ter the same period in 1820 Import* of 
gasotins ter the first half of 1821 wars 14,- 
880)800 gallons, or 82 per cant lass than the 
import* ter tha c or res pon ding period la 1908 
A comparison of the oo ns n m pti o n of gmgltos 
for tea first half of 1881 with that of As 
sstas period in 1800 shows that tbs export*) 
amounting to 298£04£14 g allons, are ap¬ 
proximately the same, whlls shipments to in 
rotes p os u arioo i. amounting to 1446U89 

toereased'byg per oantitoSScf garottes 
on hand Jons 88, 1821, wars 788,04^400 
gslteus, er40 pm sent togm than thestoefcs 
»****«? 1 tiitatkesttwtoof 
Jrouory 1, 182L they shew an teemaa of 
88 par sent 
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(14400) J U H trial Cftn tbs rrioe 
tty of hewvwol j bodies be revealed and their 
motion# calculated by the aid of their spec 
trt? 2 In ow of a a tar that vu travel 
inf bead on to tha solar system, would the 
bands of color of tha spectrum be affected 
or moved In any tray and If so, what would 
be the explanation of this 7 A* The motion 
of atari toward or away from the earth la 
determined wholly by their spectra The 
motion across the line of tight, which is 
osllsd Its proper motion rosy be determined 
by the position of the star after a lent 
interval as compared with Its potitios at 
the beginning of that interval The right 
ascension end declination of many stars are 
■lowly changing This would be the real 
motion > if the star were moving directly 
athwart tbs line of vision but if moving 
obttqtosly to the line of vision it would not 
be the real motion It would be but one 
component of its real motion The compo 
cent of Its real motion which Is directly 
toward or away from tbs earth is determined 
by the shift of Its apiotnim Hues toward 
the violet or the red of the spectrum of 
the ftnr as compared with the position of 
the same linea in the spectrum in the labors 
ton It a star is coming toward tis the 
frequency of its light Is increased by the 
amount of its motion toward us. f lhis 
shortens the wave length of its light and 
moves ths spectrum Hues toward the violet 
and cnnvenmly motion away from us re 
duces the frequency of the light and the lines 
moie toward the red end of the spectrum 
This U true of all heavenly bodies The 
aide of the sun which is approaching us has 
Its spectrum lines affected as well as those 
of ths side which is taming away from us 
Thus the velocity of ths rotation of the sun 
Is determined 80 too is the velocity of 
rotation of a sun spot 

(14401) H H J asks 1 In pumping 
up automobile tires 1 have never been «Ue 
to inflate them to as high a pressure as is 
shown on tha air tank gage (I mean at 
times when the tank pressure is but alightly 
more than what 1 need) For example the 
tank gage shows 80 pounds pressure but I 
emn not In flats a tire to more than 70 

r unde pressure The kind of air tank that 
am referring to is about 4 fset long 1H 
test In diameter mounted on wheels and 
equipped with an electrically driven air 
pump Why don t the tank force air Into a 
tire or anything ter that matter until the 
pressure is ths him in both tank and tire? 
I don t see why the tank in the above men 
Honed case won t inflate ths tire to about 76 
or 70 pounds, while the tank itself falls from 
80 to 70 or 78 pounds. 3 Chemistry texts 
say that s saturated salt solution freercs at 
—31 degrees centigrade and therefore a 
mixture of lee, solid salt and a emotion of 
•alt can stay together permanently only at 
this temperature The result is that more 
ice will continue melting time absorbing 
hast until the temperature is lowered to 21 
degree s centigrade below aero I do not 
see how the salt solution falls below 0 de 
grass C when everything else around It is 
0 de gress C or above. Can you explain 7 
t UMftvtand that the solute or substance 
dissolved uses np some of the beat of the 
sotatita In its pr oc ess of dissociation or 
Ionisation. Is that bow ths salt end water 
wftxtuva Md below 0 de gr e ss centigrade? 
8 la rMU# along tiff eoontry roads at night 
X have often noticed what seems to be a 
peculiar reflection of tight from tbs trees aad 
telephone potee which are hot at att in Hut 
un to tight ray* ***** **» headHrirt a At 
a distance of 180 that or 10 a Motet of tight 
gapaarg on the pots atid seems to g^proaeh 

B g f g 2 . *SJt? 

QNO Wi vBto OwBuOUH J. HOI wT 

tti|M without votfetng it, and perhaps In 
tbs **pt aati* U ass ure repeatedly what 
eSsmflto btotebes oftikht aad why don't 
if 
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they appear on all the poles? A 1 There 
may be several reasons why yon can not get 
tha same pr essu re in your tire as was shown 
on the tank gage The tank gage may not 
be as accurate os your tire gage Then the 
pressure of the valve spring must be over¬ 
come if there is one Thu u to be sub 
tracted from the p r es su re in the tank to 
And the pressure in the tire Again the 
air taken from the tank reduce* the pruwure 
In the tank itself unless tbo pressure in the 
tank la maintained by constant pumping 
while the air is being drawn off into the tire 
It there were no pumping in t f air Into the 
tank and the tire took half the tdr In the 
tank, As tire pressure would be but half of 
the tank pr e s su re at the beginning 80 too 
of other ratio of tank and tire 2 Heat 
always disappears in the solution of anv 
•olid even when no heat from without is 
applied to produce solution W ith a d II ate 
thermometer such as a thermopile the drop 
of temperature by dissolving salt in water 
carries the temperature of the mixture 
below the temperature of the plaie whom it 
is formed It la not nt ail strange that a 
solution of salt and ice should cool m dto 
solving each other The lowest temperature 
which can be had in this way is J2 degrees 
0 below soro C which is 76 below sero 
Fahrenheit The heat required to dissolve 
a solid most come from eomewhire It will 
coma from the easiest place to obtain it In 
ttus cum it la token from the liquid itself if 
care is used that it shall not be taken from 
outside bodies We do this lu fritting i e 
cream The hent neccmary to dissolve the 
salt and lee Is takui from the cream though 
in common faerera some hi at does get in 
from outside to delay the tensing 3 The 
light which you see n fleeted from the trees 
must come from some sou rot in your car if 
there is no other light about It is not pmb 
able that there is anything occult about it 

(144(12) HAT oaks In u recent 
Issue of Scnimno American 7 renumber 
reading that our days were becoming longer 
at the rate of one ( 1 ) second every tight 
hundred (800) yearn possibly due to the 
alight slowing np of the earth « rotation on 
its axis If I remember this article cor 
rectiy would It not be possible to figure 
approximately the beginning of time? A 
few billion years ago the earth must have 
rotated on Its axis once an hour or once a 
minute possibly once a second and m a 
tew billion years onr day will hare ap¬ 
proached the length of our month or maybe 
our year A We note vour statemnit re 
fording the change in the rotation of the 
earth and the length of day, and we should 
dUUengs the statement that the day is be 
coming longer by a second in 800 yean 
Todd, In bis New Astronomy page 128 says 
that *a change of the Earth a rotation an 
great aa a thousandth of a second In a tbou 
sand years could not escape detection and 
no suefa change has been detected Moulton 9 
textbook of Astronomy the latest we have 
discusses the matter on page* 77-82 and 
concludes that the tides could not inrreaat 
the length of the day more than a second 
In 600000 years And later be says that 
all the causes would have an Inappreciable' 
effect in 100 000 year* The uniformity of 
the earth's rotation on its axis which causes 
the day may be taken as settled ter the 
present epoch If such a slowing up of the 
earth were taking place we fail to see how 
this would indicate tbs beginning of time 
At the most It would show bow long ago 
the earth would hate had a day of any le 
1 tired length on hour or a minute provided 
the ehsnge had existed at Its present value 
ter sock a time But if the earth had a I 
pUftetetimal origin, as many astronomers of 
repute b el ie ve, the rotation mast have been 
very di ff eren t st different periods of its 
growth It to hot a problem to be settled 
thk yw 
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WANTED—the Verdict of 
a Jury of Strangers 

T HERF are about half a million people in the English-speaking 
world for whom I he Outlook is edited each week Its appeal will 
never consist of a huge, indiscriminate, unselectivt mass appeal 

Outlook readers are not fogies, old or young, with brains hermet¬ 
ically sealed to keep out fresh and disturbing ideas Outlook readers 
arc the live, responsible, up-and-coming people of affairs They have 
arrived They sit on boards of directors What they think and say 
counts 

If a passion for sensational motion pictures and the latest Holly¬ 
wood scandals occupies most of your spare time, The Outlook is not 
for you Nor if you select your reading chiefly for its thrills. Nor 
if you cling to hokum or sentimentality 


The 


Outlook 

' Ambassador from Eootywhoro " 


We have been told that The Outlook 
is the most important weekly journal in 
Amenta, but, while \\l arr appropri¬ 
ately flattered, we make no nu< h claim. 
We do, however, make every effort to 
bar the unimportant from our columns 
The result is a terse and vigorous week¬ 
ly summary of the world’s most impor¬ 
tant event*, interpreted with careful 


authority, together with a solid three to 
four hours of bracing and brain-expand¬ 
ing feature articles from the pena of 
distinguished contributors. Many of the 
world's leading statesmen, diplomats, 
publicists, scientists, business executives, 
educators, and men and uotnen of 
letters contribute frequently to The 
Outlook. 


A FREE Trad Subscription 

We should like to hive your opin¬ 
ion of The Outlouk. The ore»eut 
plan will enable >«u to judge its 
merit* and to decide whether you 
can afford to he without it If after 
reading three numbers you do nut 
consider The Outlook worth your 
while, you may tell us so and >our 
subscription will be stopped and vou 
will owe us nothing. Otherwise we 
will bill you in due course for the 
small sum of $1 
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numbtrn T (Wide not to eontinue the subscription I 
will iuIvIm- you and you may cancel my subacnpUon 

B 1 

Atom* 

Addrmaa , , . 



STEEL STAMPS 

METAL CHECKS 
STENCILS 
SEALS 




THE SOVEUffU STAMP CO 

BRIDGEPORT, CORN 



Ice Making and Refrigerating 
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New Astronomical Model 

designed for use In 
SCHOOLS AND COLLEGES 
By mtham Witon M B , C M , t H A S 

lavenior Pittatn ud Sob Proprietor 


See Illustrated Article 

appearing on page 245 


Full IBuatrattJ Infor mati on 
respect 1 naStructure, Astronomical Capabil¬ 
ities, Educational Value and Price, 
together with 

20 Letters of Appreciation from Lead¬ 
ing Astronomers and Educationalists 

Obtalasbl* powfrs* 2 S umi (com) 

WUUam Wilson, 43 Fallows Road, London 

to whom all conumraleaHonB ihmiM 
be Bent direct 


W.Ottway&Co.Ltd. 

Oimi Wwk*. EALING, LONDON, W. S 

ESTABLISHED IMt 

Manufacturers 

Theodolites, Tacheometers, 

Level*, Miner*' Dial*, 

Prismatic Compasses, 
Heliographs, Equatorial*, 
Driving Clock*, Micrometer*, 
Ceolostats, Tranuts, 

Mirror*, Flats, Naval, 

Military and Astronomical 
Telescope*. Prismatic Binocular*, 
Etc, Etc 

Sole Agnate for U S. A. 

The Produ cti o n Equipment Co. Ltd. 
5-9 Union Square, New York City 
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The First, and Lest, 18 -Inch 
Naval Gun 

fOosHswtf from pope Mf) 
built up type of ordnance, thus falling Into 
line with American, German and French 
practice. The 18-inch gun la 40 calibers in 
length Its weight unmounted, but including 
the breech plug, la 102 tone. The nrmor- 
piarrtng projectile weight 8320 pounds, and 
with a full charge of 600 pounds of cordltu 
develop* a mtixxle energy of 150,000 foot 
tons. It Is theoretically capable of perfor¬ 
ating 41 inches of hard faced armor nt short 
range, or 20 iuehes at a range of 10 miles, 
though it need hardly be said that hard faced 
armor of this thick tics* has not been made 
ns yeL The whole of the armor piercing 
shells for this gnu were made by Hadfielris. 
The rnto of fire on a naval mounting, on in 
stalled In the * Furious,” is two rounds per 
minute. Initial firing tests showed the gun 
to poasesg a degree of accuracy, espodully at I 
range* over 15 0O0 yards, superior to that of 
nil lighter weapons. Given the necessary 
(1 ovation and proper spotting facilities, It 
could make accurate practice up to fiOJMlO' 
yards, und there is no doubting the tre¬ 
mendous destructive effect of a well placed 
aalvo of 8320-pound shells. 

As 1 mentioned iu an nrtUlc on the new 
DritiKh buttle < misers, published in the I Mi 
ccmbcr 8ciKNTirio Amfrioan, the Hriltsli 
Naval Staff would probably have sele* tad 18- 
luch guns to form the armament of these 
■hips but for the fear that bu« h a step 
would gi\e sn impetus to naval rivalry be¬ 
tween the Powers, since neither the United 
Staten nor dupnn would have remained con 
tent with the IMnch gun when weapons of 
greater power wi re aflont in British vessel*. 

It is just ns well that the introduction of 
18-iuch guns htvn born indefinitely postponed, 
for the inemmed weight of ordnance has 
been one of the prime factors conducing to 
the enormous nine and coMt of modem capital 
ship*. The influence of armament in this 
connection is reuulod by the following fig 
urea, showing the weight of n battery of 
eight big guns twin mounted in turrets on 
the center line of n ship Eight 12 Inch K0- 
culSber guns, total weight 7250 tons eight 
15-inch 45-calib*r guns, total weight 5300 
tons eight 10 Inch 45-cnIiher guns, total 
weight 7100 tons eight Ift-ineh 45-callber 
guns, 8000 tons Now that the Washington 
Conference has fixed Dm maximum displace¬ 
ment of future capital ship* at 35 000 tons, 
it Is improbable that any navy will adopt 
guns of a greuter caliber than 16 inches, 
for If this caliber were exceeded it would 1* 
im|Muulb]e to mount more thun sis guns In 
imrh ship, thus sacrificing the volume of fire 
which experience In the lute war showed to 
he essential at long range action when the 
percentage of hits is bound to be small how 
ever accurate tho pointing and spotting 
may be. 

The only 18-inch gun which came Into 
action against tho Germans was that mounted 
In the monitor ‘Lord CMve” This wna In 
the closing days of die war, when the Ger¬ 
mans were evncustlng their strongly fortified 
positions on the Flanders coast and it was 
thought thnt a few rounds of lH-lnch shell 
might hasten the process. An officer who 
wnm on hoard the “Lord Olivo* during th« 
bombardment, state* that the mounting 
ullowod for a bearing on the starboard side 
only with a maximum elevation of 45 de¬ 
grees and a lateral deviation of 5 degrees, 
giving a nominal range of 45000 yards with 
fall charges In actual practice this w*s 
probably much ex c eeded. 

Exactitude in Propeller 
Manufacture 

(Con tin serf from page t$I) 
box Then Dm* whole assembly Is rolled over 
and the wooden pntteni (Fig 1) is with 
drawn The drag with its sand mold, is 
then bilked 

A similar operation !■ performed with Die 
cope container (Fig 1) and the cope or 
metal flask (Fig 2) 

As every point in cope and drag pattern 
has been accurately established from sur¬ 
face* and locating holes, it will be seen that 
the molding operation has mechanically 
transferred these pattern form* to a position 
within the drag and cope molds, this position 
being accurately established with regard to 
their respective Surface* and too*ting hole* 
After baking the cope and drag are rloaed 
and secured together as shown in Fig. 4, 
and thua the plate form and thickness are 
established and controlled 

In Fig. 5, three drags are shown assembled 
on the surface plate, to which they are bolted 


through hole* IL Since every point In th* 
mold impression Is established with relation 
to the surface* and locating hole*, no by the 
securing of the surfaces of molds to th* 
attnembly plate by the locating holes, oaofa 
point in each mold la established from Mm 
assembly plate with identical relation with 
the corresponding point in each other mold. 
Thu* la established pitch uniformity, blade 
thlcknean uniformity, accurate blade location 
et cetera, when the assembled mold is reedy 
for pouring. The propeller being accurate 
to design, no corrective machining 1* re¬ 
quired. For wheel* built Integrally and for 
commercial use, the equipment i* built in 
three standard rise*, 12 feet, 16 feet end 
20 feet in diameter, and each unit U de¬ 
signed for either 8- or 4-blade wheels. 

Tbe result of these method* of median teal 
precision os described above are shown In 
tiie two following teat* of propeller wheels. 

On a aeries of live vessels of 8800 ton*' 
deadweight capacity equipped for the United 
State* Shipping Board and having a de¬ 
signed speed of 10f4 knots per hour, In trials, 
■peed* us high a* 13% knots per hour were 
attained. The following comparison of tho 
old and new mi thuds of canting on 8-bladc* 
Navy brouse destroyer propellers, 9 feet In 
diumetcr and 9 feet 11 Indie* pitch, are 
significant. 

Advantages of tbe Thacher Pkmsim are a* 
follows The requirements of design are 
accurately met end the finished propeller is 
perfect In diameter, pitch, pitch uniformity, 
area of Made*, blade location, uniformity of 
metal distribution and balance. As com 
pa rod to the mnehino-finiaherf propeller there 
will be a material suving of approximately 
50 per cent; and the production time In the 
case of large propeller* will be reduced two 
to three weeks for each propeller The costly 
machine *ork formerly required la elim¬ 
inated, thereby saving not only time and 
material, bnt the initial machinery invest 
meat, maintenance, tool and depredation 
charges The proeem permit* of atandnitHsa- 
timi of manufacture, which not only mean* 
greatly lessened coat and time of production 
but assures the exact reproduction of a pro¬ 
peller for replacement purpose*. It permit* 
of quantity production of a quality and at 
a cost hitherto considered unattainable ami 
eliminates propeller vibration The prorem 
doe* not require drilled moldera, the molding 
being purely mechanical. Any intelligent 
man can he trained In a few days to perform 
tile work. By elimination of machining tbe 
t listing akin ia retained, maintaining the 
stnngth of coating as well as it* corroalve- 
reriatlng qualities, both of which suffer under 
machine tooling 


The Planets for April 


Mercury is a morning star at the be- 
ginning of Die month rising at 5 10 A M 
lie is drawing nearer the min and la soon 
lost to view On the 24th he passe* through 
inferior conjunction, and become* technically 
an evening star, though he will not be visible 
again until next month 
Vemu is as evening star in Aries end 
I* becoming more and more prominent By 
the end of the month she seta at 8 80 P U, 
and in a very conspicuous object 
Mara is in Ophiuchus—which though 
not one of the aodlacal constellations Is 


traversed by the ecliptic. He la moving 
slowly eastward among the star*, approach 
ing the earth and growing brighter, and 
he surpass©* *11 the star* except Sirius. He 
rises Just before midnight at the beginning 
of the month, and at 10.25 P M at It* dose 
With tbe talenrope he shows a disk of dl 
ameter increasing from ten to fourteen sec 
onds during the month, and strongly gibbous, 
like the moon three days from tbe fulL 
Jupiter is Id opposition on tho 4th, and 
Is splendidly visible all night long He Is In 
\ Irgo, north and west of flpios, and cannot 
be mistaken, as be Is brighter than Sirius 
and far exceeds anything els* In sight 
Saturn is also in Virgo, eight or ten 
degrees west of Jupiter, and, like him, I* 
visible practically all night 
Uranu* Is a morning star in Aquarius, 
too near the *u* to observe conveniently, 
while Neptune is tn Cancer, and comes to 
the meridian at 7 39 P M. in the middle 
of the month 


The moo* is in har first quarter at 
1 A M on the 5th, fuU at 4 P M on the 
11th. In her last quarter at 8 F M. on the 
18th, and new at midnight on the 26th. She 
is nearest tho earth on the 10th, and farthest 
away on the 22 nd. During the month Mm hi 
In conjunction with Heptane on the 7th, 
Saturn on the 10th, Jupiter on the 11th, 
Man on the 16th, Unnue on to* 22nd. Mer- 
cury on the 27th, and Venue on the 28th. 
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A Purely Mutual Organization 


New York Life Insurance Co. 

(Imorporaled under the Jjjws of New York) 

346 BROADWAY, NEW YORK, N. Y. 


Seventy-Seventh Annual Statement 

DARKIN P K1NGSLLY, President 


Balance Sheet, January 1, 1922 

Securities at Market Value as furnished by Insurance Dept* State of New York 


ASSETS 


LIABILITIES 


Real Estate 

$8,362,881.00 

Pol ic) Reserve 

$787,157,463.00 

Mortgage Loans 

183,722,805.92 

Ollier Policy Liabilities 

28,527,025.08 

Polii y Limns 

164,305,141.17 

Premiums, Interest and Rentals Prepaid 

4,361,995.18 

Collateral Loans 

2,301,000 00 

Taxi's, Salaries, Rentals, Accounts, etc 

7,549,037.63 

Liberty Bonds and Victory Notes 

120,628,900 00 

Additional Reserves 

7,485,874.00 

Government, htate. Proving, County and 


Dividends, Payable in 1922 

42,287,368.71 

Mimicijml Bonds 

155,439,933 50 

Reserve for Deferred Dividends 

59,303,179.00 

Railroad Bonds 

271,524,487 07 

Reserves, special or surplus funds not 


Miscellaneous Bonds and Stocks 

7,325,003 00 

included alnive 

15,960,196.20 

Cush 

11,067,144.16 



Uncollected and Deferred Premiums 

14,674,443 08 



Interest, and Rents due and accrued, etc 

13,280,399.90 



Totftl • e e • e • 

$952,632,138.80 

Total. 

$952,632,138.80 


Paid to and on Account of Policy-holders during 1921 
Loaned Policy-holders during 1921 under Policy Contracts 

Loaned on Farms during 1921. 

Loaned on Mortgages for housing purposes during 1921 
Loaned on Business Property during 1921 - 


$ 124 , 308 , 409.00 
40 , 871 , 382.00 
15 , 004 , 330.00 
9 , 646 , 991.00 
11 , 358 , 909.00 


The earning power of Ledger Aunts, including Cash in Bank, advanced 0 . 16 % during the year 
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Hiding Away Your Fan Won’t 
Hide Its Troubles 


H IDDEN away in inconvenient places 
such as basements, ceilings or other 
out-of-the-way spots, (frequently out of sight 
and most of the time out of mind) your fan 
or blower often operates under unusual 
conditions of neglect. Breakdowns can be 
avoided only if the bearing equipment is 
absolutely reliable 

Self-aligning ball bearings markid BKP 
solve fan bearing problems, particularly so 
when used in a construction consisting of 
a sheet metal frame riveted to a ia*l haw. 


The unique design of the liearing automat¬ 
ically compensates for the misalignment 
which naturally follows this praitue 

Lubricating onee every three or four months 
is all the attention ball bearing equipped 
fans require All danp r of hot iKiaes or oil 
leakage is eliminate tf, thus saving repair 
charge s and lowering upki i p costs. 

Spoufy BKP marked ball bearings mi 
your new fan enpupment and replaeenu nts 
— then forget the troubbs that curtail out¬ 
put ami eat into your profats 


THE SKAYEF BALL BEARING COMPANY 

SupervlMMl bp BtCP* INDUS I KIES, Inc^ 165 Browlway, New York Oily 
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How Many 
Of these Questions 
Can You 
Answer ? 


1 WiU the nest six months see business 
.grow better or worse—end after that, 
what? 

2 Is more liquidation coming—or are we 
at the bottom ? 

3 What basic industry gives Indication of 
shifting its entire volume to a few factories 
now located m a new sectMOoCthe country? 

4 What railroad during the* past twelve 
months earned 36% of hs present market 
price? 

5 How do 40 other roads compart, baaed on 
their earnings of 1921 ? What five low* 
priced rails offer a good investment at 
the present tune ? 

6 Is the stock market in for a set bade? It 
so, how long will the reaction contin u e— 
a week, a month or two months? 

7 Will our unprecedented stock of gold- 
now one billion and a half—cause another 
period of inflation ? 

8 Are price wars coming? If so, how will 
they affect the security market? 

9 What is the worst brake on business? 
Has it really relaxed? Will wages re* 
main where they are ? How can freight 
rates be reduced? 

10 What is the present agricultural situation? 
What bearing has it upon general busi¬ 
ness conditions? 

11 What are the standards by which you 
should judge your labor turnover in its 
relation to profit? 

12 What are the ten best prefer r ed stocks for 
1922? The ten best good-dividend paying 
common stocks? What is the bond market 
outlook? a 

These sad many other questions squatty Import 
•at in (dunning your business end investments have 
been answered in recent issues of Forbes. Clip the 
coupon below end enclose it with aSc (in er 
stamps) for a six weekt^trfel of Forbes Magejfco 


FORBB8 MAGAZINE 

120 Fifth Avenue New York, N Y 

Enclose find 25c in cola or stamps for a six weeks’ 
trial of Forbes Magashie 


What's Next- 

In the Business Cycle? 

Are you keeping abreast of 
Current Events in the World 
of Business and Finance? 

N EVER before bag a been so w i bf asessss n r ts fo fosw the 

ugv on wm n|BV iV 

At out of aHr WBoak ottiMM anUMriAfe on businooi nd ftnan ct 

in tbi country ppts it* 

then ot tbo pro tent mortont 1 

w a n mim vraw irocimwn^ iw ww ptxx Kin ov m 
ntn o w {VUR P]r WWH r 

Tbo qutchonb nmol wtitbotofy, mpthouho report of tbooo 
unppfnm wmv oy oin c ntmit w ram wynw ooitoa oy 
& C, Forbes, recognised as the country’s I sa din g financial au thor i ty 
Forbes M ag adne koepe yoqr finger con c tandy on tbo pulse of 
b uetn a ss and enables you to aee candfo es a s exactly ss they are, 
outMnot tbplr cwoo ood tfaobr oxpoctod ftcvdopnoMOtv* 

Here are a fow ettha regular features of Forbes that make it ao 
valuable and eo fo s rin i rtln g to over 30,000 readers (moody *•— i -—- 
executives) ,_ 


Businan Forecasts.— Every two weeks B C Pettis* comments 
upon the newest, most important developments in business, outgoes 
the foots end gives you, not only his interp ret at ion of theoo focta, but 
the interpretations and ope m oos of the buei n eaa laad sra cf the country 
with whom the editor of Forbes is intimately in touch. 

Dominating PenonaUttts in Btubun.—'Than are fow forma 
of reading more Interesting to die business man than the stories cf 
the outs ta nding figures in the b u e in ea a world and the inside story of 
die ideas that mads these men great Practically every issue of 
Forbeo contains one or more articles of this kind—the sort of thing 
that is so int e re st ing you find yourself quot in g it to your Mend*. 

Stock Market Outlook.—In each iiaua Forbes ootMaea the trend 
of the market not only in a general way, but apecd i crij ras r eg a rds 
certain stocks With its fortHHaa for ob taining the focta, Forbes 
offers the investor sound indications as to the value behind s e curities, 
their probable f u t ure activ i t ies , and price fluctuations. 

Industrial Surveys.—Oom by one Forbes discusses conditions fo 
the basic; industries such as copper, oil, raOroada, etc Tlpm articles 
tail you of present condidooa and what to expect in the fetors. b 
the complex interwoven str u ctu re of b usines s today the condltiao of 
t hem i ndustries has an im p or ta nt bearing on pr actw a tt y e ve ry fan- 
jpov'tsttt Ijmioc®® or fioADdsl ootorprlBOt 

Forbes costs you Ian than 8c a waek.— For half the price of a 
cigar you can have wha t are gen ee^ly aooopte d aa the moat auth ori¬ 
tative statements about b u s ines s condsdoos and invastuieat prespacta 
that are pubttshed regularly 

Gpn you afford to bo whhout foha next M Erne saving, thought* 
creadag, work inspiring issues of Forbes? 

Than sqm on the dotted fine. 

FORBES 

M AGAZINfe 

Edited by a C POtantS 

foim i e very*—vedn ftfoayefo t fortlfo* F fe ri p til fo U 

120 Fttfe Avemm*H*w Yodt Cftjr 


Firm *a4 Pochftoa. 
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qulred space to do * 0 , However, In view 
of the general scope of our Journal and 
In fairness to all the other flelda which 
we must cover, we again repeat that the 
outstanding features of radio will he cot* ' 
ered in these columns, and specific Infor¬ 
mation «m all phases of radio will be 
handled In supplementary publications. 
“Radio for Everybody," the first of these 
supplementary publications, Is now ready 
for distribution as announced this month 
In our advertising column* 

i 

R ecollection fails to bring to mind 

any time at which we have bad so 
much really fine material in definite pros* 
pect Dr Osrftngton. for Instance, has 
completed another article on the psychic, 
in which he deals with raps, knocking* 
displacements «f objects, and other mate¬ 
rial phenomena of psychic origin, doing 
for these more or lees what Ur Bird does 
top the mental side of the esse In the 
current Issue Two at least, and probably 
three, articles will follow Ur Olaudy's of 
page 814, In which members of our staff 
and outside engineers will explain the 
workings of specific systems of automatic 
train control Among the very interesting 
stories on the editorial schedule for early 
appearance are an account of the lee 
patrol In the North Atlantic, by means of 
which. If the warnings are heeded, any 
repetition of the "Titanic" disaster will be 
out of the question, and u description of a 
brand new method for keeping an obstrep¬ 
erous river within Its banks, whl< h has 
been tried nut already with success on no 
less formidable a stream thsn the Father 
of Waters. Psychology Is being put on a 
definite commercial basts, so that the In¬ 
dividual who wishes an examination of 
any sort, or the corporation that wishes 
systematic tests conducted, may call In the 
psychologist with as much convenience 
and as much assurance as though the need 
were for a mining engineer, and we shall 
tell the story of how this Is being done, 
and how It Is being done In a manner cer¬ 
tain to react favorably upon our sum of 
knowledge We shall have an entertaining 
story of the scientific frauds—alchemy, 
synthesis of gold, and the like—which at 
the moment are sweeping over Europe. 
And we shall have the usual number of 
good things that come too late to he an¬ 
nounced save by thetr presence In ourpages. 

S UBATOMIC investigation and theoris¬ 
ing Is the order of the day, us those 
familiar with the work of Langmuir and 
Aston, to mention hut two names, are 
aware. The ordinary story dealing with 
these subjects suffers from Inadequate Il¬ 
lustration The text cannot In llie very 
nature of things stand on Its own feet with¬ 
out pictures and pictures, agnln In the na¬ 
ture of things, must be conventional draw¬ 
ings of some sort devoid of life and lack¬ 
ing In true pictorial interest In the effort 
to overcome this, the research staff of 
the Schenectady laboratories has worked 
up, In animated cartoon fashion, a motion 
picture showing what really takes place 
below the threshold of visibility, among 
the atoms and electrons. We cannot, of 
course, retain the motion when We exhibit 
selections from this film tn our pages, 
nor can the makers get away from the 
necessity of using drawings rather thsn 
real pictures. Nevertheless, we are sure 
that tlie article based on these movies 
which will appear In our June Issue will 
give our readers an Insight into modern 
atomic and subatomic hypo t hes es which 
they have never before been able to get 
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Caterpillars give 10,000 miles under 

15 ton load 

The big Selden truck pictured above is used by the Consumer’s 
Hygienic Ice Co. of Union Hill, N. J., in h&uling fuel ofl to their plant 
from Bayonne, fifteen miles away. 

The capacity of the tank is 1735 gallons and the weight of the oil 
carried at each trip is about 8 tons. This added to the weight of the 
truck and tank makes the total weight resting on the tires about 15 tons. 

Since the truck makes an average of three trips or ninety miles a 
day over what Mr. E. M. Hatch, chief engineer for the ice company 
describes as “very bad roads, full of big cobblestones and deep holes,” 
it doesn't require much argument to prove that the tires are subjected 
to severe use. 

The first Caterpillars that were placed on the rear of this truck were 
40 x 12—too small for the overload which they had to carry—yet they 
gave over 10,600 miles under the conditions d esc ribed. 

This record speaks well for the ability of Caterpillars to withstand 
severe punishment and the fact that the truck has been able to make 
its regular number of trips daily in all kinds of weather is a splendid 
testimonial to their traction qualifies. 

Caterpillar* are mad s in «u« writable for track* 
of every typo and weight 

KELLY- SPRINGFIELD TIRE CO. 

QXNBRAL. SALES DEPARTMENT . 3M WEST Sfth ST* MRW YORK 
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F OB tlw fiscal year 3920, os w# showed 
in a chart published ifi ow Inw of 
December fekb of that year, the expendl- 
taro hr Urn United But* Government In 
ecAnection with the charing out of pent 


Where the Money Goes 

How Uncle Sam Will Spend Hu Income for 1922 


Were was 97 A per cent of Uncle Bam 1 * 
annual budget* while the Army and Navy ma intenance 
coat* which are toriuded under the bendfog of national 
defense and preparation for possible wore of the futures 
swallowed up 20 per cent in addition, tea vine hut T£ 
per cflnt of the hational in- 


Vila*, elandftcatkm mnat go much deeper than the 
chart can take It to give us a clear idea of where thin 
particular portion of the money goes. 

During 1022 there will be 9100,000,000 of Federal 


executive, lower muiiih ulll he expended 
When wo seek to imitate from the rest 
the specific items which go to research 
und direct sera Ice to the people, we find 
that the amounts are surprisingly small. 
The Bureau of Standards must get along 
on a million and a half, the Hureun of Foreign and 
Domestic Commerce a little leas, the Bureau of Fish¬ 
eries about the same, the Census Bureau twice as 
much The Weather Bureau has 91*000*000, the Bureau 
of Animal Industry* 98400*- 


Coma available for all the 
other functions of govern-* 

swnt 

That the pruning knife 
placed In the hands of Gen 
aw Dawes and wMded also 
hy Congress Itself has not 
ben without effect la aeon 
when we compere the show¬ 
ing of the fiscal year 1082* 
as forecast tn the budget for 
the year, with the figures 
nested above. The ware that 
we hhve left behind us coat 
US now only 88*8 per cent of 
the year's income; the epee* 
ter of future ware !«*to be 
kept down for the present 
yeer*s purposes by a salve 
contesting of <nly 10.1 per 
rant of the year's funds, and 
no Sera than t71 per cent of 
the nation's Income la to be 
detoted to the regular work 
of the Government outside 
the naval and military 

Opedftc comparison of the 
lt^ne tn the pr es en t list with 
those of two years ago shows 
that * large part of the lte« 
proveihent la due to the elim¬ 
ination of a huge railroad 
operating lose from the Gov¬ 
ernment*! liabilities, and to 
the fact that Uncle Sam's 
venturo into the shipping 
field la not carrying nearly 
SO h*svy a currant expense 
as It did tn lfifia The cart 
of veterans of the World 
War le coating us move, end 
pensions paid to vetenute of 
pravfcms wars and tbHr fam¬ 
ines are about stationery, 
do# fo the Ctagreestnnal 
habit Of raising the rate to 
heap para with the dimlnu- 
tfoj* in jtbe pension rott due 
***** 



000, ths Bureau of Blast 
Industry about two and one- 
quarter mlHIona, the Forest 
Hen lee, $7400400, the Bu¬ 
reau of Entomology, $1/400,- 
000, the Bureau of Agricul¬ 
tural Economics, $2j500400l 
Ho, while appreciating the 
Improvement over the ape- 
<lfU allowing of pest years, 
(1 Is rIIU (MMilble to express 
regrot that scientific re¬ 
search und the dissemination 
of Information are allotted 
KUih meager suuis In ooro- 
IMniww with the expendi¬ 
tures for purposes which 
even their proponents must 
admit nrv less useful It la 
by scientific discoveries that 
our arts, our Industries, our 
business mthltieif are Im¬ 
proved and made more effl- 
< lent The protect Inn of pub¬ 
lic health, the eradication of 
disease, the extension of edu 
uition, the discovery and 
devekqtment of new Indus¬ 
tries based upon new nclen- 
11ll* facts, are among the 
Assets whh h accrue to the 
pulrtlc from tho Investlga 
lions of scientific men. The 
tKhievement of the present 
(Hmgress In making so strik¬ 
ing an Improvement over the 
showing of two jours ago Is 
In no *uy iiHjienied when we 
point out the utter Inade¬ 
quacy of the sums that tra 
dltlonnll> have been und that 
still are being spent in gov¬ 
ernmental Nup|M>rt of seten* 
title research AVe should bo 
able to affonl to make this 
the liext financed of Uncle 
Ham it u< llvltles, rather than 
the worst 

it ts to fo borne In mind 


The 4k *ritatien ef Unde San's 


Ip tiw chart herewith we 
hh^ 4fivl44i the «overamtik 

W to do with put Md 

m mf tm «w t*» ponumr^ ww* a* «p«*e 

gtoj* wWdJ to tonS» tpA to ■ wr l-to- 

aSuEmdr&srsTs: 

etodtoStSto* VIMp t[W«rto* tot 

... ..ir”. hjh(: to,«Mgfa»«r todto art 

gn^MifWatTd 4md te * 

k < ^ - * J- 


for im* shewing the various 



funds Hntit on good roads—end npbody will begrudge 
this sum. Aside from the good roads program* the 
Department of Agriculture WU1 take 948400400 out 
of Uncle Sam's pocket, the entire sum bring expended 
tot what we may re&gntee as research and education 
apd tPfortePtiou* plus the nr—ry administrative ex- 
penara over theae. The Interior Department wlU get 
98440040b* Administration of the District of Colom¬ 
bia will coat 121000496, the Department of Commerce 
tite third. It la other- wttV get 920400490^ and In the other branches of the 


for which it i. «.«l ^ 5to ItoitotoSi to 

this churt aro but tentative 
Bun> of them a 111 be modified hy further attention to 
advance estimates, und In alteration during the year 
economics and unexpected additional expenses will, of 
course, develop* But the present erudition of the bud¬ 
get gives substantially accurate Information regarding 
the relationship between the expenditures of the various 
Hasses* The only possibility of serious revision of the 
ratio between the several classes of expenditure shown 
by the chart Is the very remote one that a bonus plan 
may be adopted calling for heavy expenditure at mice. 
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Solving at the Washington Conference th^Petplexitiea That CotttpUt 

By G«orge H. Duty 


SCIENTIFIC AllBtid&tf 

e Riddles Out of RadSo 

Mtad Wfaeh^i Conunskfestise 


B KIAt SK the Infant radio tn 
dunlry has outgrown Its 
swaddling clothes with 
us great as that of the inythUal 
beanstalk that Tack gnw the 
most Important ctuftrcnce tn the 
history of American radiography 
—called by Secretnry of 
Commerct Hoover at the be 
heat of President Harding— 
was convened recently at 
Washington and has laid the 
foundation for correcting the 
defect k which jeopardise our 
most novel method of com 
municatlon One year ago 
the problems of the radio 
telephone and telegraph were 
relatively few and simple 
There then were but 10000 
wireless telephone receiving 
sets In \u» In this country 
At present there are more 
than 000000 receiving sets in 
use—some authorities place 
the total at 1000 000 or more 
The comparative cheapness 
of these equipments and the 
fact that the American boy 
tak£* to them with the some 
avidity that he accepts long 
trousers, indicate that In the 
near future apparatus of this 
type will be a fixture In 




Assortment ef receiving mi tfsassritting instrussnts employed by « New Terk 
the elaborate apparatus mod* Many amateurs have Invested thousands of 


deliars tn their 


practically every progressive American home 
The use of the ether—the name given to the medium 
through which radio waves travel—Is not limitless It 
will accommodate Just so manv wireless messages and 
no more When this limit Ih exceeded chaotic ccmglom 
orations of eotmds which rival the busy day noises In 
n boiler factory prohibit the sending or receiving of 
any kind of messages ltecanse etlter chaos threatened 
our radio Industry the conclave of radio experts oosem 
bled at Washington Dmplti that t%e conference at 
this writing la still wrestling with the enigmas asso¬ 
ciated with remedying the errors of our radio opera 
dons the euuamaua of opinion among the experts— 
these views will probably be the boats for potential leg¬ 
islation by Con g re ss la that (1) complete authority to 
control radio In the United States should be vested In 
the Secretary of Commerce (2) that the radio appa¬ 
ratus used throughout the country should be of the 
types moat effective In reducing Interference (that 
Is eliminate tlu use of inferior and defective 
■ending nnd receiving sets) (1) that wave lengths 
be properly allocated to coincide with the pres e nt 
status of the Industry 

The Initial euwtuna of the Radio Conference 
consisted of open meetings tc which every branch 
of the radio Industry was Invited In order to moke 
suggestions to offer critblwu* or to 
point out the advantages of cm rtutn 
sjstems nnd methods Thereafter a 
special committee of which Dr W S 
Stratton director of the Bureau of 
Standards Isdhairmsn was created 
The other members art Major-Gen 
tral G O Squler Chief Signal Offl 
cer of the U S Army Captain S W 
Bryant if the V S Navy 
J 0 Rdgcrton superintend 
ret of the radio service of 
the Pest Office Department 
W A Winder IT S Depart 
meat of Agriculture Repre¬ 
sentative W H White Jr, 
of Maine R B Howell Oma 
ha Nebraska ixwt iffice ex 
pert who recently has re¬ 
turned from an investigation 
trip of the European radio 
Industry Dr A M Gold- 
■nlth, secretary of the Insti¬ 
tute af Radio Engineers, 

H P Maxim, president of 
the American Radio Relay 
League of Hartford, Ooon., 


committee were appointed to dlsrum the accumulated 
data and make definite recommendations The com 
mlttee has referred Its tentative findings to tbs legal 
section to draft the new radio law which will be pre¬ 
sented to Congress by Representative White A tents 
tire report has been adopted which has fiere sent to all 
the original representatives to the conference tor review 
and shggeetlons After all the points st Issue have bean 
thrashed' out in this way the conference will reconvene 
to make whatever advisable changes are necessary 
Unquestionably, the new regime which shortly will 
twgin the revolutionising of America s radio situation, 
will centralise the control of the industry in the bands 
of the Government Recent 
ly, thy Secretary of Com 
msecs has bred hindered In 
his administration of the 
laws of radio enterprise 



renrenetedte reared tore* 
yet been revised to temspond to ton 
remarkable d rt eto p m ri i t* which Ut* Into 
mads stoos tout parte d. Aft kg—rito toftrih 
anted at the Oanfarmea ware ungasUfitofr 
to to tor of regulations tor the radio tafastry, toft 
they frit that there rates Should to toads of i “ 
tont that 
to 

developed to an art that tore; 

decretory flower throughout the 
c o nf erence championed ton reuse of 
the Aiptrtft m bog mo smptoMtsei 
the need tor protecting toe toteoete 
of the amateur* HO atoo woo to 
slrova that regulations be d srete p e* 
which would permit of tinge 80tt 
handling the administration «f the re- 
to forced radio laws which soon will 
be passed to Congress for 
the boot interests of tbO ra¬ 
dio industry One of the 
fundamental achievements ef 
toe conference to executive 
■seel on wiU he toe allocation 
of ware lengths. Another 
probably will be toe regale 
tion of broadcasting finch 
suggestions have tore made 
as tost the amateur ware 
length band of 100 to 200 
meters should to agpdnded 
upward as the amateurs 
tendency toward interference 
decreases This would benefit the small boy as bis 
knowledge about bis radio set increases. Proportion 
was also made to confine the broadcasting of contorts, 
advertising athletic contests sermons, and other ad¬ 
dresses to certain other bonds white higher wave 
lengths would be set aside for the official government 
communication* and for shlp-to-shore msseoges. The 
broadcasting should to classified according to the find¬ 
ings of many radio exports so as to eliminate Interfer¬ 
ence Apodal hours for broodcosttog win alas doubt¬ 
less be scheduled potentially with all b u sines s end ore 
merdal messages being bandied during foe daytime, 
and entertainments, concerts and other nmtirele bold¬ 
ing forth exclusively st night 
In opening the Radio Conference, Secretary 
Ia Hooker goto mu. zmfmsm Is calhft at 
tha request of th, Praotomt, and It* porpoo* 
la to taqata* Into tbo critical Ntootton Oat 
tea mrlMB through the astmttotof tmh, 
mat of tbo wt rri— Matm It* porpooo 
to to atfrto* the Dvntont of Owaa w oo 
t, the application of it* pccocat power* of 
mulattos and to doertop tbo totaatta gm> 
•rally with a claw to noon- 
rocMUac to Oagm. If It ho 
aocMwiy, to attend tbo pros 
cat powara of mtalstton 
Thto to on of the (nr to 
•teaeoo thot Z fcaow of to 
the commit where the pabUe 
—oil of the poopto t at oroo tod 
—on Mutooid, fat tho 
aatMtoca of naatotorypow> 
men tha pan of tha Got* 
inaat Jto wtoMtaktog |to 
owthatta of tha Mho 
ONtnjwt w if to i M tot 
it waa dMtoatto to towr th* 
Ooamdtt** that to to stow 
rwitoitofUitolft dto Mtoto 
of tho 
toon 


[x It to* 


1>pka| r aS w h aht t m wi ll tor, hack a* to uof to fariawf parts of tha can 
pooos. It to tts ******.*»»« Htotyontjanf^aatoSSfUto 



oBtoteftoflto 

k t no - 


Vto * 













vamp***** 

to lg ltoto w « 
«*]&** v tt to HiN **•«!*• 
amt a* #Sa» i frc a»a n » t » Wt mpt* 
tjyb *t tihtfrr Mafaet from qsbtrul rta- 
& 1M» material must be Halted to 
<3#* edy***"** 1 Mfeir*. eotertatomnt 
arid SOdnnuakaticsm sboct nob commsr 
2 afikftors ms in of importance to Ittie 
gipripate WirmMt should 

Apt If msfd hr cemamnScsttoa p or poesa 
which ante If sewrod ntiafoctortly tgr 
mli M the t e lephone or 
ttfogrmaa The only radio Uws which have 
fen a&ftteliteted oc as U t of tbs Issuance 
Stf radio Monm by Secretary of Corn 
hh# to fsdif sndtng stations subject to 
nrtsfo cofeBttona Assigned to prevent In 
lot fdwi between tbs stations sad to 
sertf tbs pobus food. 

Up sfnm tbs lmat six months, Uttls dtffl 
«pttgr wms evident In tbs transmission and 
ypiatton of radio messages. The sending 
prfcnouriy bad bssn confined largely to the 
tsSb ts to gfspfe . lb* recent extensive twe 
of radio feisphna bas completely changed 
<jondlttops and bas necessitated the regu 
bitten of the use of the ether Most 
Benges bats been leaned to government 
broadcasting agendas and to American 
umetsurg* Btiea art needed to prevent In 
ttrfemo* between the sendtng statins by 
tbs proper arrange m ent of wavs lengths, 
tt Is possible to Increase tbe number of 
tend!! 1 # Stations and thus tbs volume of 
material di stri bu te d If the power applied 
to certain wave lengths Is limited so as 
to circumscribe tbs area of distribution 


dqooenooo ajo&ucan 



Vhtaslly any soaad can be transmitted by tbs 
tbs raritophone broadcasting station Is traaemittiag I 

drinking gla 


la tbls Instance 
obtained by robbing 


gyum a given station Certain times of 
day may bo set aside within certain wave 
lengths for the sending of certain type# of Information 
Thns, a moatvtag set owner might tune Ms instrument 
to different wave lengths to receive a wide range of 
information Universities technical school* and gov- 
wmteental offices all are wURng to distribute valuable 
information Merchant! are anxious to Install tending 
gets and to disseminate such data If they also are per¬ 
mitted to use tbe outfits for advertlring purposes 
Newspapers desire sending sets and licen s es to broad 
«a*t news and entertainment and to undertake commer¬ 
cial broadcasting of one Mad or another 

B e p resentatlvsa of one of tbe leading communication 
s yst ems reported to tbs conference that their organisa¬ 
tion oper a ted tbs only commercial radio telephone line 
in the country today It connects Catalina Island and 
the California mainland Tbls system known as the 
radio link, was described In our November, 1921, issue 
Practically none of tbe sub¬ 


ties For tbe use of the U S Forest Service It la of 
value In forests where wire lines cannot be Inal si led or 
where tbe fire hasards which might cause the downfall 
of a pule line are excessive 
Representative White of Maine la a staunch advocate 
of radio regulation He maintains that the type of 
material broadcasted should be regulated Crop reports 
and weather predictions are much more valuable than 
theater advertisements He also contends that certain 
wave lengths should be allotted to telegraph and tele¬ 
phone companies for emergtncy uses. The commercial 
lsatlon of pubJl< radio service will soon he tried out 
experimentally In New Tork City when the first public 
broadcasting station will be operated. It Is a step 
toward the standardisation of radio broadcasting and 
may result In the reduction of tbd Indiscriminate use of 
tbe ether which recently has been objectionable 
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The development of tbe public radio 
telephone pay stations means that certain 
wave lengths will have to be granted to 
the public corporations to render this 
scheme successful Hie communication 
to stem that has fostered the initial public 
pav station reports that tt was besetged 
h> private Anus that desired to purchase 
radio sending acts no that they could use 
the ether commercially The oonuuunlca 
tion si stem decided that the best way to 
si he this dimand was to establish public 
pu\ stutl n*i Farlv experiments indicate 
tbit mewngiH of short wave hngth which 
were hurd t> pick up by faulty receiving 
sets JO milts fr in Ntw Tork traveled as 
fur av 1000 miles fr nn land off the Pacific 
toust where lhey wire picked up by oil 
tanker** 

Representutlw White c nfeuds thgt the 
allocation of nrtuln wave lengths to repu¬ 
table communications companies w hlch 
will operate them f i o* muunlal purposes 
under strict ngulatl n hv ( nde Sam la 
one of the sensible wn\s t aol\e flu* ether 
enigmas whhh have complh ated radiog¬ 
raphy He purposes to lotnduu u radio 
control bill Into l<ongrefut bused on the 
findings of the radio conference He ad 
▼orates the delegation of authority to the 
Dejuirtm* nt of Ownmerce to exercise com 
plete control of the radio telephony in thus 
country and the right to classify stations 
oa trunari ntlnentul transoceanic shlp-to- 
shore amateur and the like Certain 
wave lengths should he assigned to each 
station Portions of the day should be 
reserved for the transmission of certain 
kinds of Information Limitations should 
be put on the use of certain wave lengths 
Control shou'd lie It dged In a chil rather than a mill 
tary branch of the Oo\eminent betauae this communl 
cath n medium Is the right bower of domestic and In 
ternatlunal comnierte 

Interesting stutl sties were presented to the conference 
by repremntatl\e« i f one of the leading maker* of radio 
sets and equipment According to tliene figures It 
would cost commercial concerns approximately $15000 
to install und $25 000 ii war t iterate a broadcasting 
equipment not figuring n the easements or rentals the 
cost of inuriial Instruments and the senlces of artists 
It would cost b* twetn $750000 and $1000000 to put 
10 broadcasting stations In * pcrutlon In different sec¬ 
tion* of the country This sanu expert said that his 
company could market 00000 \ucuum or electron tubes 
a month—tbe demand Is so Mtnt—If thej made that 
many lie announced that hlu e neem was selling radio 
sets nt the rate of $50000000 
wc rtli a >ear One morning 
recently this firm received 
000 telegrams < rderlng radio 
sets In the course of the fore- 
mxn 

JThe radio telephme Is s 
partlc ulur boon t > the Amer¬ 
ican former It Mil plies him 
with dally market reports 
und weather f >recasts In ad 
dltlon to pmWdlng hliu with 
entertainment In the form of 
nmole lectures or sennans 
after the duj n w rk Is com 
pleted F unn Radio Clubs * 
made up of rural boys and 
girls Int* tested In the radio 
telephone nre being organ 
Ucd In all sections of the 
country h\ the Department 
of Agrlfulturf There am 
mon than 32000000 formers 
and their fomlHes In the 
United States that an* rela 
lively Isolated from the lead¬ 
ing news centers The radio 
telephone eliminates this Iso¬ 
lation Through the Foot 
Office Department Unde 
8am daily sends out reports 
on tbe live stock, grain vege¬ 
table fruit hav and cotton 
markets so that any former 
to the country equipped with 
a receiving set may get this 
Information* State form bu¬ 
reaus and agricultural col- 
os JMfS 944) 


icrihers to this service know 
that tt is wireless as they get 
their numbers from s tele¬ 
phone book and can the cen¬ 
tral operator for connections 
Rtls operator switches them 
foam regular telephone swv 
rice to radio telephone when 
they eric for Oatallna Just 
to show the wide distance 
mr which teffio telephone 
BMsaage* may b$ transmitted 
sveSi whch they are of short 
*av? kngthi it Is worthy of 
$oto that tbs British Navy 
reports that one of Its ships 
picked up a massage off tbs 
Mast of Australia which had 
ton ant from Los Angeles 
sod d ssOfe d for Catalina 
Them Is <tos county to tbs 
tfen2 fitatn located to tfe 
Kphiekf mountains which 

•ptomafodjwm wWie it aim 
port road and 
raJMa& R would cost owr 
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Our Wasteful Industries 

Six Major Manufacturing Group* That Make a Bad Showing aa Regard* Operating Wfehny 

By Robert G. Sborrett 


A U1 ill< A I* coming u rraltaatlim of the measure 
of tit r tndUHtrlal waste At least this Is trot of 
a taiuntm. group >f our technlcWt* und some of the 
ftxcHuiIits mtponKlhlo ft r the management of a good!) 
number tf out big entei prise* On the other hand It 
In doubtful If tiH»n than u in de*t |wrt of the pubHc 
to ionnrlotirt of Iht condlil oh In productive effort which 
are imposing u howty hurdtn annualh upon the [teople 
at large Hil* < r Indifference entail* Inef 

fatual uutlu\ * rath tuUvuuontli totalling billions of 
dollar* 

Thto airalgmueut of oui method* or luck of them 
an the tune uiuy be would lx* dishearten 
h>g if rtmeditM ucie not at band It is 
practicable for u* to epph them cor ret 
Uve agetule* and thus t» achieve tnmen 
doua ecooouiiea and to bring down prices 
proportionately Not onh that hut <vr 
tain of them change* In pi an Ice or pro 
endure would hasten the dm of keener 
cooperation and more sympathetic, under 
standing between the worker and the man 
who emph v* him 

Much of the material contained In this 
article Is drawn fnau the report of the 
Committee on Fllminatinn of Waste in 
Industrv Till* b«>d\ was organised by 
the Federated \ 1 ne 1 Uan Lngtocering So 
detlea In lanuury of 1921 and a a* in 
Spired b> Mr Herbert Huoxei During a 
period of five iiu nths the committee made 
an intenshe studt of suite in *tx of out 
Important Industries men s clothing boots 
and shoe* textiles printing building und the metal 
trades. The | urpoee of the c«snmlttee Is to make situ 
liar assays of other branches of our industrial life In 
the meantime their revelations furnish ample food for 
thought Inasmuch as some of the defects or short com 
lags discovered are general and in no sense peculiar 
to anv of the businesses studied 
A11 i f ns muMt ha\c a roof for ahetier and the price 
of ownership m tlR amount of tlu nntul depend* up*m 
the cost of construction and upkeep t urther the ulrl 
matt consuiutr has to pa\ for the buildings that houM> 
Industries or am othei a<ti\ltte* that contribute In 
one way or another to his needs his com 
forts his coavtitUmts nr bta pleasures 
The building Industry two years ago re¬ 
quired 8000000 ninhanlcs und laborers 
about 7 per cent of the nation « total of 
persons engaged In gainful occupation* 

31ip labor of them men Increases the 
country* wealth unnualh ta more than 
$8000000 and \et the maftrial returns 
fall far short of what thev could and 
should be 

There are three pilmarv tames of waste 
la building operaticn* ir tegular employ 
asetit of the workmen Inefficient man 
agement l*v theme in ihurge and the 
hampering regulallon* Imitoned hv tobor 
organisations Hun thtre are secondan 
wastes whbli are attrlbutahle tu mstauiH 
or condition* prevalent In the Industry 
and to them n\a\ be udded the use of 
poorly designed equipment which not in¬ 
frequently retard* conatrmtlon and In 
Vitas the sacrifice of materials Finally 
there Is the price paid for «c< Idents u hlrh 
are mainlv preventable 
In their analyse* of the several Indus 
trim InvMtlgated the committee assumed 
a theoretical aggregate of 100 points as 
reprvtienlalive i f the uiuxlmum possible 
waste and the observed waste was then 
apportioned to tin u< countability of the 
aumagetmnt the worker and the outside contacts. In 
the (»*e <f the building Industry > taking It by and 
targe the eniwrt* reglriered *VJ points ogstast It and 
responsibility wu* ascribed as follows management 
843 point* Itttior 111 i»tm* and outride contacts, 
I e the pul IU trade i elattonshlps etCj 74 points. 

The deficiencies of manageinunt are gr eater than 
most of us w< uld linagtat. and br reason of them there 
to wastage of time material and labor In many direc¬ 
tions AH too often there Is a lack of forethought In 
planning for the executlm of a Job tittle attention to 
devoted to progress schedules which Insure a proper 


flow of materials so that there will always be 
on hand to meet requirement* the coat keeping metfa 
ods relied upon by moat contractors are Inadequate, 
and the average builder gives only superficial heed to 
the amount type and location of equipment which may 
pin v u prime part in cheapening and in speeding up per* 
fonmtncea 

Again contractors In this field rarely have an em 
plot meat service that deserves the name and U to only 
occasionally that the men In this bustoess have prefer¬ 
ence list* based upon an Intimate knowledge of the 
capability of the Individual worker These sbortcom- 
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T * AX AT ION experience of the part decode ought to make if clear, 
even to him who dodges unwelcome condiment, that d a the ttfa- 
mate consumer who paps the bills* whatever the* nab*e No pro¬ 
ducer con go on producing at a loss , whatever he spends* either n actual 
production or at an incidental thereto* he must get back fa** hts on¬ 
to men, and thee from them, and so otC down die bis, until wo corns 
to the man who buys* not for resale* but for ha own use Lite the rabbit 
m the Congress of Ammals he hat no one beneath han to whom he map 
pass it M And so it a that tndtufnol waste k of altered to all of us; 
for at direct measure With its Prevalence we all pop more for what we 
eat and wear and use Mr Skerrett tells here the storp of recent mvet- 
ligations, whtch mdtcaie that the sum total of preventable waste m our 
industries ts much larger than we should has* imagined —The Eonpn 


log* sooner or lutir add heavily to the bUl while. 
iflkJtnt management can tali* the earnings of alt cno 
rented and lessen the while the expense* Incident to 
a properly executed undertaking 
As matters stand teduy workmen In the building 
Industry are Iwsy as a rule oolv two thirds of their 
time In the course of a year and their expectation 1* 
k w age for that period sufficient to maintain them the 
entire twelvemonth In other word* the owners of 
1 mil din*.* are compelled tu pnv 881-8 per cent more for 
the Item of labor than would bt needful If the men, 
for the same _ annual reward were kept est 
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What Industrial waste means when we bring H right dewa to a i 
in terms *f tbs tnHfced predoct 


gaged the year through Progressive contractors an 
finding ways to reduce seasonal unemployment either 
by protecting the men on the Job la cold and tmclem- 
mit weather or br so arranging their activities that 
there will be something to do oil the while Tbs gains 
la actumpllshraent and the potential serings by the 
c om m on adoption of this proce du re cannot be stated 
in e$set figures but from the evidence at band U to 
plain that the benefits would be momentous It to to- 
thorltatlvely estimated that construction tobor costs 
can he cut 8 per cent by the institution of appropriate 
safety measures, and that from 78 to 80 per refit of 


the toes and waste doe to aeddenta can be prevented 
And now we come to the source* of some of obr 
wearing apparel The m a nuf acture of men's dothtef 
Calls tor the se rv i ces of 1000000 person* r and two 
years ago the 0804 establishment* in the busmens bad 
an output valued at 11,158008004. Owing to the sea¬ 
sonal nature of the demand tor garments, tan Investi¬ 
gator* discovered that the avenge plant etUUatlom 
over a three year Interval of eight Wg re p re sentative- 
factories did not exceed 80 per rent of a possib l e maxl- 
Purtng a twelvemonth thta inter mi tte n t pro- 
mess on the part of the operative to eqotvhtont 
to nine hours of Idleness In every work 
tag week We are told that at least Mi 
hours more count for naught by reason 
of energy wasting end time-wasting shop 
methods, while another two or three 
hours are lost weekly through nwnwrss 
eery labor 

In the slack periods a goodly number 
of the large concerns run at only 80 per 
cent of their capacity, while many of the 
small ones are closed It to probably con¬ 
servative to say that the great balk of 
the shops could get along with 00 psr 
rent of tbdr existing plant capacities If 
thev were operated at a uniform rata 
from one end of the year to the other 
This would also obviate laying off the 
hands tor 81 per cent of the time an¬ 
nually, would make tor content and sta 
blUae labor conditions end would lower 
the cost of the garments turned out 
The usual practice In the trade to to make goods 
only after the receipt of order*—to other words, to 
respond to a bunching * of demands at certain sea 
sons, and heretofore the manufacturer ha* been re¬ 
quired to make up many different models In various 
■toes to lots of from two to twenty Not only that, 
but to attract trade the producer has allowed hto cue 
omer to choose material* from numerous pattern* 
Iwven so on order Is at present not necessarily a sale 
A11 too often pure hasera who buy on long time credit 
ilther cancel the order while In the process of ful 
fillvuent or they return unsold garments when they 
are no longer marketable and expect 
credit therefor The maker must look 
tor a buyer elsewhere and he save* him 
self from lorn on this deal by adding 
proportionately to the price of other lota 
of goods The efttaen who wears ready 
made clothes pays for tits wastefulness 
and the lax methods of the industry 
The engineering experts are convinced 
that the whole business can be materially 
bettered by limiting the number of mod 
eta end the styles of doth, by manufac¬ 
turing tor stock so as to bridge over dull 
seasons and by standarffistag machinery 
and baring to reserve sufficient apparatus 
to, main tain all operating equipment at a 
maximum stage of efficiency The inves¬ 
tigators are of the opinion that the men's 
ready-made clothing industry can readily 
be brought to a state where It win be* 
feasible to effect an aggregate dally sav¬ 
ing of more than $750000! According to 
tbs survey, the Industry is charged with 
8878 points of waste* which are oppor- 
follows management, 4M8, 
tabor, 100, and mW* coataeta, 4* 
Of tto tax NtaB—M re p or ted ■pan. lit, 
one Wav found to he the Mat efficient. 
Hi boot ud tatoo ladaatqr itanwu* 
■ Capital bvntwta ta taWOOO&OOQ It I* 
■Mi op of WO ctaapaatoi; Wtaflopa. 
; «ta tamod ost hut jmt ootnuodlttw 
to tho vaNta Of fUQBtOOOOOOii X, Mw eMIM Of tto 
‘ tto fMtoriM fabricated 809^00,009 ptlra 
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It* ap w ndr* * do Mt *racH 1100 tay 
’i H'M Wto ite u to tttoers ratfatete tom* tba iwqt 
v AdAtotot irAgagsd at tooat 65 per cent of hie por 
gib* |ftrtftsctfr« bout*, Ad tot# means as per cent or 
OM** oMdfcflMt axtedally The wage fetid le therefore 
$et high to order to Motrultoe the weeks when nothing 
fel etrfeed. 

3he proWrin# of the Industry tre Increased by the 
vegartra of rtyle. As It has hem expressed “Millinery 
to footwear Is outstripping millinery in hats”, and 
tales rec ords show that for every pair of shoes bought 
by a man a woman will get floor pairs. It is not bard 
tfe grasp that multiplicity of sites and varieties of 
ttads add heavily to the aggregate cost of output and 
to wastage Substantial economic* could be effected 
by putting out fewer novel styles, and toy distributing 
the making of staple patterns throughout the year 
CtefeAttfie management has a chance to do much in the 
boot and shoe industry It Is computed that the fluc¬ 
tuation of seasonal demands, and Lhe low** of time 
dnO to unbalanced production of associate departments 
causa the item of labor on a pair of shoes to be nearly 
double the possible minimum. In other words* wasted 
time now occasions annually a sacrifice of 165,000,000 
How much room there is for Improvement in the boot 
and shoe Industry can be gathered from the fact that 
tbs investigators charged It with 404)8 points of wast¬ 
age, management, 8045, labor, 4A5, and outside con¬ 
tacts, 548. 

Hie textile Industry in the United States is said to 
rank second only to the Iron and steel industry in the 
amount of money Involved, and the Invested capital 


products of many sorts; shipbuilding and Alp repairs; 
electrical canftbodltles of divers kinds* and firearms 
and ammunition. The e x per ts declare that the aver¬ 
age metal-working establishment Is 20 to 80 per cent 
behind the best plant in output per employee What 
can be accomplished in the way of eliminating waste 
by improved management Is typified by a factory where 
1170 operatives turned out 22,000 units in a week and 
where, a year later* performance was raised to 84,000 
units per week by a force of only 800! 

Urn metal trades have scored against them an ag¬ 
gregate of 28.06 points of waste— i c , management, 
2843, labor, 2,55, and outside contacts, 248. In brief, 
management is accountable for 81 per cent of the 
losses attributable to non-production. 

Printing in one form or another touches as at well- 
nigh every turn, and tow of us are conscious ef what 
we pay for this appeal to the Imagination and reman¬ 
ing faculties. The printing Industry Involves a total 
investment of substantially $1400,000,000, und the out¬ 
put in 1010 was valued at more than $3,000,000,000. 
The business embraces among other activities the 
manufacture of printing machinery, printing Ink, patter 
for printing, and type founding. The scope of the In¬ 
vestigation, however, was limited to book, job, and 
periodical printing The United Typothetao of Amer¬ 
ica estimates that the printing Industry Is over¬ 
equipped anywhere from 50 to 150 per cent, which 
means that tliere are hundreds of millions of dollars 
tied up In idle apparatus, etc And It seems that there 
U a fluctuation of 00 per cent In the number of ein 
plojees engaged at different seasons of the year In 
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assume an average wage of $4 per calendar day ($2$ 
per week) the above time lost represents a wage loss 
of $1,184,000,000 From this we may subtract the actual 
cost of subsistence of the men killed, which may be 
placed ut approximately 00 per cent of their wages, 
or about $831,000,000. This leaves a net economic lose 
to the country of about $858,000,000 for the year 1010.” 
Tliere might seem to be an Inaccuracy liere, since 00 per 
cent of 1184 Im not All The former figure refers to 
men U»th killed and injured, however, while the latter 
includes the living cost only of those actually killed* 
Eminent authorities are agreed that It is entirely prac¬ 
ticable, b> adopting methods ulready tried out, to re¬ 
duce deaths and serious accidents—and therefore to 
lessen accident cost—In American Industry by ut least 
75 per cent 

The* general doutb rate among Industrial workers, 
ranging In ages from 15 to 65, whs estimated in 1026 
to be 1146 per 3000 living With u imputation of 
42,000,600 gainfully employed this would be equivalent 
to a vital sacrifice of 481,300 Ilj MystemuLh medical 
Imqierflun II would undoubted)) be immsIIiIc to greatly 
diminish tills mortality Kye conservation, through 
preventive or protective agencies, has made long strides 
forwurd and In many establishments these precau¬ 
tions have cut down eye accidents anywhere from GO 
In 85 per cent 

One of the most suggesttve aspects of this subject 
is the steps that huve been taken by some concerns 
to correct substandardl»ed vision Uy the fitting of 
proper glasses, the operatives In one plant, where tins 
work wus done, improved their productivity fully 28 
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A graphic arraignment of wastefulness in six of America's greatest industries 


Is conservetlrely put at -$8,500,000,000 In 1020 the 
value of Its products was shout $7,000,000,000, and all 
but $500,000400 worth of the commodities were used 
at home. The industry comprises the manufacture of 
fabrics tor wearing apparel, of carpets, of draperies, 
of blankets, of sheetings, and of numerous other woven, 
knitted, and felted materials. There are 12404 plants 
to the business. The general status of the industry* 
gaged by a possible maximum of efficiency, fans much 
below the attatoahls standard* and the average of 
waste is put at 4&2 points, the reeptsudbllUy for which 
to as toQowa. management, 24.7, labor, 4.7, and out- 
aide contacts, 18A On the face of it, the industry has 
*IU to cut down Its wastage by nearly 50 per cent 
g u ppdetog that 20 per rant of the manufacturing cost 
toe doe to preventable waste, then the ultimate con¬ 
sumers are paying every year $1,400400,000 more tor 
theoe goods then they should. 

The metal trades Industry, as a Whole, Is the largest 
«t cur manufacturing activities to the value of tta out¬ 
put Tha-working army totals 2400400, and it is en¬ 
tire* practfeabte toroogh increased production to swell 
the returns aftnttkHy by over half, a tallUcn dollars. 
Afr the pcew nt time, due mainly to extensive unemploy 
peat of available meg and machinery, the waste is 
*t to $1400400400 to tod same Interval. 

- The metal-making breach ot toe bviri ara* has not 

, toran Jaoltoted to the survey* This has haen confined 
to thoto dhrffetogs Which tohritoto tote materials, so 
to epte^gfed have to do with machinery and matotad 
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the more pretentious printing and binding estebtf A men ts. 

The survey rates this business as wasteful to the 
measure of 5761 i»olni* and divides the Inefficiency In 
this manner management, 3646, labor, 1645, and 
outside contacts, 5. Faulty management must answer 
for 68 per rant of the factors that make for waste, 
and In this industry, as In the cases of the five others 
analysed, a leek of proper administration Is the pre¬ 
dominant weakness. The standardisation of machin¬ 
ery, of paper, v>f inks, of colors, and of columns, pages, 
and sheets would effect enormous economies. It has 
been stated that the standardisation of newspapers to 
one rise would make possible an annual saving of from 
three to five million dollars to the charges for com¬ 
position and plates alone. Taking Into account the 
diversity of dimensions among current magasines, trade 
publications, etc* we are told that those variations, 
“which accomplish absolutely nothing," either directly 
or indirectly, tax tbe public's puree to the extent of 
not Iras than $100,000460 each year. Out of a total 
of 1588 plants only G6 had a cost system, and 1200 
of them lost money to 1818. 

la concluriOn, let us dwell briefly upbn the losses 
Incident to Industrial sect dents and to the Impaired 
health or physical deficUnrira of the workers. Accord 
tog to tod latest figured availably those for 1010, them 
vers, daring that twelvemonth, 28,000 total fatal sect 
dents; about 575400 nan-fatal accidents causing disa¬ 
bility tot floor or more weeks, and something like 
8,000400 afcddente which laid tbs employees off for st 
least a day. to quote tbe report of tbe Committee 
on fittmhistiott of Waste to Industry. "If we may 


per cent In the course of u couple of month*. A firm 
engaged to tlie manufacture of [taper boxes had the 
eyes of Its 8000 bunds examined, with the following 
results 22 per cent were found to lie normal, 38 per 
cent wen astigmatic-, J8 [ter cent were hyperopic, 7 
per cent were m>nplc Hnd 5 i»er rent were color blind. 
This gives Home Idea of the prevalence of sultstandurd 
vision*—a deficiency which muy bear dim lly upon the 
quality of workmanship, the wuste of materials, und 
even the well-being or safety of the [terHoxmcl Agate, 
vision Is often hampered h) (he conditions of light* 
Ing, and Improved Illumination soon jwijs for Itself 
and makes for a better and fuller output 
No small part of industrial wuhii Is the mnfwquenra 
of labor's luck of Interest In repttUlte or monotonous 
tasks, which are important Itccausc of the quantities 
Involved or for \arious other reason*. There Is a 
growing tendency to introduce factors of h competitive 
nature which will lend color to comparative drudgery 
and thus stimulate Initiative resourcefulness, and even 
the creative faculties One wiij of achieving this to 
t» chart progress in eliminating waste of material— 
success In this being proof of n gain In knowledge and 
skill The response, where this has been tried, has 
been extreme!) encouraging A single instance will 
serve to Illustrate the lieneflls in a pulp mill, the 
yearly production was raised from 42,000 tons to 
111,000 terns without adding to the number of digesters 
for cooking the pulp, or without amplifying the wet 
machine* for handling the finished product and the 
ultimate commodity was changed from one of poor 
quality to tbe very brat grade 
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Cutting and Fitting Beneath the Waves ' 

Hie Under-Water Torch Speeds Up a Difficult Repair Job on the N*nra*r» Siphon 

By Ralph Howard 


F DIIY 12^000 people of the Borough 
of llkhiiKind of the Pity of New York 
ere « nmtonlj dependent for thilr dully 
n|i) l\ if *tttir upon a larjte cant Iron 
conduit 10000 fret tang wlileh U laid In 
the bed of The Narrow*, a navigable route 
between Staten Inland and the Borough 
of Brooklyn ThU main ta joined with the 
OataklU water supply ay at era on the Brook 
lyn aide of the harbor and dlacharges ul 
tlmntely Into ttllver 1 ake reservoir of the 
Borough of fflihnxmd. 

While engaged In deepening the slip 
adjacent to the northernmnet of the mw 
municipal piers, lately finished akng the 
Staten Island waterfront u dredge nad 
wertently dmiiped one if its 1 Ik uptuta 
on to the conduit close to the Inner balk- 
heed line and nnnslud u large piece out 
of one of the pipe section* At that point 
the top of the main He* TO feet below the 
harbor b surfute and under an overburden 
of 28 feet of mud—much of which 1b of the 
nonaUtcnry of Blit The damage neoemi 
fated the speedy chum re of the gat# valve* 
at the BrookI>n and the Staten Inland 
terminal* of the tdphun to prevent wa*t 
tag water e*pet tally on the Staten Island 
aide whire the only restr\e was that In 
the 1 icnl reservoir The situation called 
for prompt and permanent repair* 

The condnlt was constructed *lx year* 
ago and by a method then novel. Each 
12 foot length of the 86-inch pipe Carrie* 
at on# end a bell shaped flare into which 
the spigot end of the next length is fitted 
This joint la sealed by means of an in 
gantous packing of lead and so designed 
that a flhe-degree flexure is possible with 
out Impairing the waterttghtnen of the 
union The object of this wus to penult 
the main to be assembled progressively on 
a floating base and then to be launched 
and laid In a deep trench In the harbor 
bed fo means of a U ng curved akldway 
The task that confronted the engineers 
engaged oa the repair job was to remove 
tbo Injured section with a minimum of 
disturbance of the units contiguous to it 
to Interpose a new length and to bind 



Diagrammatic stagy of tbs way the Narrows siphon was damaged i 
The dotted Unee in drawing 1 indicate the aectUna cut hy the anb 
in prdar to f eetmate the vomeral of the tafund plying 


this link with the flanking oms by joints quite as tight 
as those previously made alwve wahr Haste was a 
factor The undertaking was brought within the realm 
of the pcsslhle by the <kvdo[ meat in the lost four 
year* of an efficient submarine metal-cutting torch now 
patented 

To appreciate the part ptaved by the tonh kt us 
understand the nature of the break the associate con 
dlturns and the work that had to be done to effect the 
withdrawal of the raptured pipe While the fracture 
was wldt and tang It was not big enough to permit a 
diver to get Inside of th* conduit to bring the torch 
Into action at a point whUh could not be reached In 
a satisfactory mnnmr from 
without Therefore the find 
step after alining and block 
tag up the contiguous sec 
tuns which had been de- 
piH seed by the shattering 
blow was to enlargi tlie 
breach To achieve this the 
tonh had to burn or cut its 
wav through the l%lnch 
shell of the parallel body of 
the pipe 

The overlapping bell of a 
joining length was next spv 
errd from Its own parallel 
body hv cutting the lower 
third of Its drcumforrace 
from Inside the pipe and the 
remaining two thirds from 
the exterior This vertical 
cut was on a slant which was 
so directed as to facilitate 
lifting that end of the de¬ 
tached eectloa In order to 
tweak the aolldly-packed joint 


between the bell of the Injured unit and the inserted 
spigot of the pipe-length ahead a way had to he devised 
to accomplish this with a minimum of wracking force 
It was therefore decided to cut away with torches a 
goodly ssetor of the bell top for the purpose of permit¬ 
ting an elbow like movement when raising the opposite 
end When the lifting was begun however the bell 
detached itself at once without shock But before the 
Iteavlcwt part of the bell could be cut through the divers 
had to remove a portion of an enveloping wrought Iron 
band 4 inches wide and 1% Inches thick This called 
for two cuts and the work was done In a single day by 
one diver The cast Iron bell mouth was 814 Inches 



thick through, W4 STowf ten 41 
cutting* The ifetafch wafts warn m at 
dm rate of from 4 to 6 tarine an kmt 
depending upon the cm* with whfefc the 
points of attack «mH bn reached. 

It staid be understood that In adnata 
of using the torch at alt the ruptured pig* 
bad to fas uncovered so for as the eves* 
lying mod was cooessnedL This was ef¬ 
fected by dredging end by powerful tfo 
tien pumps. In this manner an excavation 
was made with tang staying rites to pre¬ 
vent the mud from sliding beat add to 
upon the divers. And new for + ( 

Uon of the replacement proced ur e, 

The bell of the new pipe sec tion 
•Upped over the spigot pr ev io usly < 
oped by the flared end of tbs Injured nit 
and this joint was staled by a p^^hf 
of lead wool, driven snngly bite glgee 
under water This left a gap ef about 
K) Inches between the nflgot of the new 
length and the neighboring section tram 
which the bell had been cut Thin gap 
was bridged by a alaevs S faat tang, 1% 
inches thick, and with an internal di¬ 
ameter slightly greater than that of the 
pipes it embraced, This risers was car¬ 
ried down on the new unit and was then 
shoved lengthwise so ae to envelope both 
of the pipe mida. The job was completed 
fay packing the two joints with teed wool 
forced home by pneumatic tools, and* ae 
an added precaution against 
flankin g rings were secured by screw brim 
to check any lateral movement ad the 
metal packing as well as tbe-steme tterif 
^ht type of torch Which helped ae much 
in the execution of the foragoing under¬ 
taking la an evolution of a torch coo 
cel red by two experts of the wrecking 
Arm almost four year# age. In Its pris¬ 
tine form it was e ss entially a combined 
electric arc and oxy acetylene cutting tool 
which could be ignited under water This 
apparatus was used experimentally dur¬ 
ing righting and refloating of tbs steam¬ 
ship “St Paul," which sank at her slip 
In New York Harbor early In the gpefog 
of 1918. But the torch was found to be 
unreliable and had to be Improved before it would cut 
at depths up to 00 feet So altered, passages 14 Inches 
ta diameter were made with it through the atari plat 
tag of that liner The average time for cutting on* of 
these holes use several hours 
During the righting of the N *t Paul" wire bawsere 
were led from fully a score of submerged c on cr ete an 
chortag blocks to A-frames on the upturned ride ef the 
steamer and thence back across the sUp to a norrsspoufl 
tag number of wtadtamea. After the ship was restored 
to the vertical the question was bow to get rid both of 
the 1%-tach hawsers end the blocks. The fine plan 
was to remove the wire ropes and the concrete anchor* 
to which they were attached, 
but It was finer 
that it would be i 
dicat and equally 
tory to cutoff the haws ere at 
potat* Ikvri with the sart 
foundtag bottom and te tea ve 
the block* ta the trench that 
had bean dug for them. The 
tteder-watar torch was *m» 
ployed for the job; end foe 
42 steel tease wen teen t 
ote by one diver ta thsi 
ef thrssfeyg, 

WWPQJHWpy 9 

s£«e& 

■M#**! mi 

iMtQMKtMVJ 










808 



f-attS ottif alb# 

.jg^9&%£3i; 

Milfrir HW a® <}Ss torpedo tab*. 
■'*“ ,was to attach a auction bob 
m bright drain tb* vessel’* 
j about bar refloating* Tba 
lunar ball was by way of 

_ _. T foe* Mow Water t bat tba 

^fySrntS wfcJM 'f*4 todW*. Tfc* ptofatata wu to cot 
*&*£* ttawteh tba bfttar of tba east-steel cotar, and 
Mb ritilif fhn mechafttom that held It ahat Tba 
tBMb Its worb wan im 4 vaediiy 
Whai ptjft* Wart mad* for carrying oat tba repair* 
grf life Jftgte* M*n4 conduit, tba salvage engineer who 
waaTbmnr rtiponslbto for tba existing subaqueous 
catiW rtcartitag raabaad that heavy cost-iron, with 
Ha high ftmsltitt* point would require mom Intense 
M&to effort the needful fusing. Accordingly, tba torch 
wna Mttbty altered to moat this condition. The device 
Md ratio* upon tba action of an electric arc In com* 
tfeatkb with a suitable “catting gas.” Just wbat the 
latter la la not disclosed. Tba new Instrument la ap- 
patently aapaMa of employment at any depth and In 
the eotgsst wate rs where it la at all prac¬ 
ticable for a diver to labor for any length 
ft 1 ** 

Tba gafrnp of tba torch la vary rimpie, 
criwftttng ptindpally of a state carbon 
rifrtrod* ptacnad MgHndinaU/ by two 
poraltet MnaU tnbae through Which the gas 
lefts i® them* of tbs arc. The quantity 
of fg* CMt fce controlled by the direr 
agreeably to the depth at which ha is 
working and the particular needs of his 
JofeTbe current for tba arc and the gas 
ftT tba Jets am distributed from the float* 
log h*ss by a hose containing the elec* 
tribal conductor When the diver has 
reached his objective, and is ready to be¬ 
gin operations, current U switched on, 
and ha Induces the fusing arc by bringing 
tbs tip of the electrode within a fraction 
of an Inch of the metal to be attacked. 

The moment tba electrode Is moved sway 
foam this proximity, the circuit U broken 
and the airing ceases. A good deal of 
skill, bom of practice, is demanded on the 
part of the diver to keep the tooljuncticn- 
tag steadily Kuch of the work performed 
by the gas is to create a vaporous envelope 
about tba electrode so that tba arc can 
direct a large measure of Its Intense heat 
against the metal to be cot 
{feder-water torches for kindred sorties 
ware first triad out by tba Germans quite 
JO years ago; and the oxy-acetylene gas 
was fixed In a cup-shaped nosale which, in 
effect, was a miniature diving beti. A por¬ 
tion of the hot and expanding gas to the 
cup tended to push the Water outward 
and to hold It at bay While the central 
flame acted upon the object to be pierced 
or severed. At shallow depths, and sgatnst 
comparatively thin bodies of iron end 
atari, fairly good results Wore obtained 
during teats, but the torch had Httie prac¬ 
ticable value to very cold water, at greater 
depths, or when contending with thicker 


kft saw* t* t» deelm*; tb**ffectiv*neas of the tool was 
tfetiftd tig the hunting nags of acetylene. The maxi* 
mum depth to which this toftfc was tasted was about 
20 fast to Its 1018 form, tbs torch had to be lighted 
•hove watef, and If extinguished while subme r ge d It 
was neeessary to return It to the surface for rrignltion 
Latterly, It Is reported that the French tool can bo 
relighted under water by chemical means. 

Plainly, the American torch is a notable advance in 
the art owing to its simplicity of construction, its de- 
pcndaUHty, its method of establishing the cutting arc 
when submerged, and Its performance at any a orbing 
depth. It has reached Its present state after lessons 
learned to applying It to numerous and varied sub¬ 
marine wrecking tasks. The question may reasonably 
be asked, Why would not power-driven subaqueous cut¬ 
ting tools answer fully as well as the torch! This 
query has been answered by Jobe to which the rival 
apparatus have been used by skilful men For to stance, 
during the refloating of the U 8. transport “America," 
to 1918, two expert divers took five days to remove by 
drilling a % Inch plate On the same ship, a similar 
plate, at a depth of 01 feet, was cut through I rj torch 
to a single day’s work Later, the wreckers, while en¬ 


suring tba war, the French naval i* 
fboritUn mad* atrenuoua efforts to adapt 
to* regular above-water, oxy-acetykne torch to sub- 
aqu eo u s service, and to this end they endeavored to 
I mp rove upon the earlier submarine torch of the Teu¬ 
tons JfatpertmehtaHy, their torch did perform at greater 
depths than had been posribto with the German ap¬ 
paratus; hut It atom* that the tool did not reach a 
tirtsb ug hty practical stage The stumbling block was 
fbeOcrtyMe. TWe gas ignites explosively when at a 
egsavttos of approximately 80 pounds. For under-water 
wo0t, tfae pftasure of tbW burning gaasa must be con- 
ridkwtr greater than that of the surrounding water; 
and ak fljw fl*ptfr facrcisra befta H> tost the action of 



turn of the German, toe French And 


apparatus 


gaged on the “City of Labor*,” were obliged to use 
submarine drills because the under-witer torch was not 
at the time available, and their experience then con¬ 
firmed the results of drilling wtthto the “America”— 
disclosing the great superiority of the torch. 

Metkod of Breaking 81**0* of CUchn Nntn 

A LL of us know that certain c l a s se s of nuts, such as 
at* found on the table at holiday ^season, are dif¬ 
ficult to break, but few of us would believe that la order 
to crack the shell* of certain valuable species, It la nec¬ 
essary to resort to peculiar and original industrial 


, Octa dMtfrfty, t*. riwh «torU»d *torch 
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(foicha nuts, which art grown fas certain portions of 
South America, wars used during the war as a Source 
of charcoal for gu masks, **d u the kernels are a 
valuable food, such nuts would meet with a ready sale 
at to* ytmmt time, However, great difflcelty is expe¬ 
rienced In breaking the sM* without dest ro ying the 
kernels, aa a toad of about 1808 pounds to n ec e ssa r y 
to crack tba outer covering* The attention of the bureau 
was faraufct to thin matter, and as a result of some 
experiments, IP has bed! found that such nuts may be 
hrpksn quite easily kg mates sf tiquid air. The nut 


Is Immersed to liquid air for about half a minute, which 
Is long Moogh to make the shell extremely brittle and 
does not penetrate or damage the kernel It may prove 
profitable to Install plants for the manufacture of liquid 
sir to the vicinity where these nuts are grown, but, of 
course, the commercial aspect of the proposition Is 
something with which the bureau has not dealt 

Piping Hade of Paper aa a Manufactured 

Article 

A FRENCH Inventor, M Datery, proposes to make 
use of paper on a commercial scale for tbe itianu 
facture of water piping and the like by an Improved 
process. The pipe Is made up by winding paper to a 
very tight manner, with the use of a suitable adhesive 
compound The sections of pipe are formed In a ma¬ 
chine of tho type already employe<l In cortaln menu 
facture*, the paper or light imstebonrd being wound 
directly upon the nmmlrel or shaft of the machine, 
using a tank containing tho adhesive substance, which 
Is placed at a higher level In orth r to secure a down 
ward food during the winding opt ration The lust lay¬ 
ers are Impregnated with tar, then tin pipe Is given a 
covering of bitumen ns for gas and water pipes. Suit 
able measures are token to produce a 
large-diameter portion at the end of each 
pipe section, into which Is filled the 
smaller end of the succeeding section then 
the Joint Is made tight iqr a tar treatment 
and by winding the Joint with a strip of 
8-lnch tarred fabric Tests were made 
with the now piping In order to set forth 
the three principal characteristics which 
are required, that Is, tightness, strength 
against Interior pressure and good preser¬ 
vation As concerns the tightness of tbe 
piping several sections were mounted in 
the vertical position and the bottom was 
well stopped up, water being placed to the 
pipe and allowed to stand for 21 days. At 
the end of this time there was no trace 
of leakage to the outside of the pipe, so 
that this test appears conclusive. To ascer¬ 
tain the strength of the pipe when sub¬ 
jected to Internal pressure, a section of 
pipe was stopped up by plugs and was 
placed In connection with a source of 
hydraulic pressure by a tube passing 
through one of the plugs, while a pressure 
gage was mounted on a tube pa Bring 
through the other plug. The pipe burst 
at a pressure of 20 atmospheres, which 
was a verv good result But the Joints 
did not prove to be very strong, and 
would only uupporL four atmospheres 
This, however, Is u detHlI and Is, of course, 
subject to Improvement Tests were next 
carried out as regards the preservation 
of tlie piping, but as Ute element of time 
Is here concerned, these were, of course, 
more difficult to execute to n satisfactory 
manner Tito sections were Immersed to a 
water tank, and at the end of 3% months 
u considerable disaggregation was ob¬ 
served due to the fact that tho adhesive 
conqiound had dissolved In the wafer It 
would seem however, that this difficulty 
could be easily remedied by the choice of 
a suitable waterproof adhesive substance 
Derides, the result was largely due to 
the entrance of water Ijy capillary action 
through the end of the pli»e, which had 
not been well protected, nnd on the other band whm 
ilk normal ure Die end of the pipe Is not subject to this 
action. Other tests with the pipe laid in tlte ground 
showed very good results us to preservation On the 
whole, It appears verv prelmble that piping made of 
paper can be manufactured us n practical article, at 
least for numerous purjxwe*. Machines must be found 
to wind the paper In a vory tight manner Such 
machines already exist, and It will suffice to adapt 
them to the present use A method of this kind appears 
to be very promising, espet tolly to view of the high 
price of metal For temporary plants It Is evident that 
such piping might render great service* at a smalt cost 
The almost unbreakable nature of this article Is a 
point to be considered, together with Its light weight. 
In the question of transportation. Bourn of Its uses 
which are more obvious might be mentioned, namely, 
os piping which Is not burled to tbe ground and la 
therefore not subject to damage for this reason, then 
It could be used as a protection for metal pipes against 
cold, and especially as a steam pipe covering Electric 
cables could also 6s protected to some cases. In short, 
the method Is one that deserves careful consideration 
and thorough investigation. 





General view of the Bell System radio teleph one station at Deal B each , N. J* at which elation cemm umkati o n with ships at aea ta being con ducte d tn conn action 

with the regular telephone llnoa 


T IUQ day la not fur distant wlten every passenger 
steamer at sea will be just an ranch within reach 
of the regular telephone system and just as ranch an 
Integral part of that a} stem ua the modem city apart¬ 
ment There la nothing new In this prophecy* It has 
been talked about and virtually promised ever since 
radio telephony came Into existence ft decade and a half 
ago. But today we are making very substantial progress 
toward the early real tuition of telephony from ship to 
shore, along with mil the other things promised for 
radio teleplHtty 

Already we are telephoning to sea over the regular 
telephone linen. Experiments are being carried on. 
and while much remains to bo done In the way of per¬ 
fecting and refining the vurtous details of thla com¬ 
bined telephone and radio telephone system tlie rasnlts 
Indicate that the Idea la feasible and most 
likely practical A person talks over the 
regular telephone line and listens In the 
same manner as usual The other person 
on board ship also speaks In (he usual 
manner Aside from occasional Inlerfer 
cnce from other radio transmitters, es¬ 
pecially radio telegraph, there Is nothing 
to Indicate that the conversation Is other 
thitn an ordinary telephone conversation 
Recently an official of tlie Bell System 
was called to the telephone at his resi¬ 
dence in New Canaan, Coon»to answer a 
call from Captain Rind, who was on ills 
ship the “America* 1 of the United States 
line as U approached New York At the 
time, the “America 11 was still 24 hours 
from port, or about 870 miles distant 
“Hello, this Is Captain Rind H 
“Captain, fhls Is Mr Thayer of the tele¬ 
phone company I'm up In New Cunaan 
I understand you are three or four hun 
dred miles at sen.** 

1 \ es, we were 870 miles from Ambrose 
light at 7 30 We expect to dock tomor 
row evening at 7 or 8." 

, “Whut kind of a trip Are you havtngr 
“We're having a good trip for this time 
of the jetir" 

“Well I'm glad to have had the pleas¬ 
ure of speaking to you I think It is fine 


large number of amateur receiving sets within range. 

Preliminary to her last voyage to Europe, the steam¬ 
ship “America” had been equipped with a radio tele¬ 
phone set Throughout the eastward trip testa were 
carried out between the ship and the radio telephone 
station of the Bell System located at Deal Beach, N J, 
some 88 miles south of New York la an air line These 
tests were overheard night after night by numerous 
radio amateurs along tbe North Atlantic coast, and 
led to many questions concerning their purpose Similar 
Inquiries were anticipated upon the return of the ship 
and it was thought desirable by the telepliooe official* 
to advise the pubHc by means of a demonstration before 
r epre s e ntatives of the press. 

The evening of March Mb was selected as the time 
for this demonstration, since the ship was scheduled 


The accompanying schematic drawing gives a general 
Idea of how these experiments In ship-to-sbore telephony 
have been carried on. The reader will note that two 
separate stations are being used on the Jersey coast. 
Deal Beach bring tbe transmitting station and Blberon 
the receiving station For those who are more tech¬ 
nically Inclined, It might be pointed out that tbe wire 
circuit was operated on the four-wire principle be t wee n 
Walker Street and the radio stations, and on the or¬ 
dinary two-wire principle from Walker Street to New 
Canaan. A hybrid coif and balancing network, aoch as 
forms an essential part of all telephone repeat e r s , es¬ 
tablished tbe union between the two- and four-wire 
circuits. 

The steamship “America," belonging to the United 
States Shipping Board fleet. Is a 2&000-ton vessel en¬ 
gaged tn passenger service between New 
York, Cherbourg* and Bremen On the trip 
of which we ora writing she carried a large 
looking of passengers who, during tba pro¬ 
gress of the tests, not only manifested con¬ 
siderable Interest In them bat also ex¬ 
pressed in no uncertain terms their willing- 
ness to talk with persons on shore should 
they be given tbe opportunity These pas¬ 
sengers, In turn, had many friends la this 
country who were equally anxious to coto- 
munlcate with them, Indeed, the eagiiwwro 
In charge of the Deal Bosch station re¬ 
ported an avalanche of more telephone cans 
then they took time to count from parties 
who wanted permission to talk with 
friends on board One of these requests 
actually came by telephone from as Ur 
weet as Chicago, 

The demonstration not only brought out 
the postdbimies of ship-to-sbore communi¬ 
cation, but also lttustimtsd Its shetteoin- 
Injm -' sh o r tcomings which are, In large 
measures characteristic of rgdlo la ah Its 
terms* At regular intervale throughout 
tba teat, which lasted for over an boar, 
tatettlglble communication with tba ghlp 
wag prevented by interference from spark 
stations, meat of which were on vessels 
at ass, tba spark stations mar New York 
r*r> nmroult bafin* 4<ga«<l 0*1^ mmOr 



that we cun meet and talk this way. 1 * 

That was how the con venation ran Over 100,000 
persons heard the ronvemijftun, for the radio link, 
connecting the wire telephone system with tbe ship 
radio set, makes use of radio waves that may ba Inter¬ 
cepted and heard with the usual radio receiving set 
It may be that at some future date some combination of 
wave length* will be employ! to nuike the radio tele¬ 
phone link more or less private, but for the time bring 
the conversations are more or leas public because of the 


to be then between 880 and 400 miles from port, a dis¬ 
tance considered to be the fair working range, potter 
normal atmospheric conditions, for the radio transmit¬ 
ters both on board ship and at Deal Beach, The suc¬ 
cess of the demonstration pr o ved that the time had h*n 
well ckoam, for, with the exception of 10 or 15 minutes 
during, which the wireless waves were subject to “fad¬ 
ing” aa the radio engineer?) sky, telephoning b e t ween 
tbe ship and shore proceeded without the HUghteit 
difficulty * 


log during the parted of demonstration* yhe sBirttotten 
of tnterfersne* briwem sUtio^/att etifcagriT ft 
commercial bq rt dtos. leans of the Important tecfantoal 
protypihe of redla ntiU t waitfag rotation, , 

Another Umttafltp <4 tbs ntiQo tatenhoneyr^tbre^ 
brought out bar ft* number tijt telephone mk liSSfc 


A no ther UmftaAtp of the ntiDe tetebb 
tanu*t oatelR wmbjtflf mM 
cum la tmn-Mttpiqrto 
mta Ik Chat w frrtfhlft ■nil mm w^sthm 
oonucuttm Mm* t*» «Mhttg«ri 
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' HitSh&Sfr- ifefaiSW**** iw pmamOcm ibangb th» Mr, 

S vfetfallto pMHvnvmi*, Oft m urnda of ww-hal* 
MlWrffa'mfff WMtMis faragfeovt tt» country know. It 
fat 0* afappIlMt uHHtot la IktwiUto Imfa la aaMtfa 
fa mi nr~r Sovrar, tlm m» ways in which n onet 
pay nlthmtaiy b* obtained tor tb* radio link of • tel*- 

ptggfe gygtMa, 

Moreover, atmospheric oofetttions sxert i marked ta- 
goenee upoti tbe Mp with which a radio message 
through apace. These conations vary greatly 
from day to day tad from hour to hoar ThU can well 
|M Illustrated by the observations which have been made 
to octolrirtion with the radio link of the telephone eye* 
tan, o p era ting between Long Beach, California, and 
OataHns Island. This radio link was described In full 
to oar November, 1000, Issue, as well as the Interesting 
experiments b etween the steamship “Gloucester” and 
peel Beach, and the regular telephone system. The UU- 
ttoxri between the mainland and tlie Island Is 30 miles, 
and the seta hare been made sufficiently powerful to 
transmit speech across this distance under the most 
unfavorable conditions. On the other hand. It has been 
fbond that this amount of power la sufficient under 
axceptfonally fkrorable conditions to make these mes» 
•ages realm? audible in New Zeeland, 6000 miles away 
On of the most difficult radio problems the telephone 
engineers hare encountered is the transmission of a 
txod quantity of current over the telephone lines In 
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sCuw r mc ambbican 

ssparto gtess and other ta gs iahk fiber* 

Griloloes la the principal constituent of all vegetable 
matter; of wood, gross, hemp, cotton, the stalks of the 
pen plant, etc. Bat In the natural state cellulose is 
mixed with a large number of other compounds, which 
do not differ very much from If in ctsoporitlan and 
properties, but which must be removed before the cellu¬ 
lose can be used to make paper and paper products. 
Fortunately, these Impurities are much more subjective 
to chemical reagents than the pure cellulose Itself, and 
the methods of preparing the pure product depend pri¬ 
marily on this selective action of the reagents employed. 

The use of chlorine as such a reagent la not altogether 
unique, but Its practical application on a large scale 
with successful results Is a new development. Combined 
treatment with caustic soda and thru with gaseous 
chlorine has been used, bat white the cellulose thus 
obtained Is very superior In quality, the yield was too 
small to make the process applicable commercially Then 
In removing llgno-cellutose (one of the cellulose deriva¬ 
tives found In many crude cellular raw materials along 
with cellulose Itself) from Jute, chlorine has been used 
In conjunction with other reagent*. This process has 
been criticised not alone for Its low yield but equally 
because a ratlier poor grade of pfoduct Is obtained, due 
mainly to the long-enduring action of the caustic alkull 
on the cellulose, resulting In Its partial decomposition 
or hydrolysis, as It is called. Again, In separating the 
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orations, especially that of chlorination, can be con¬ 
trolled so well that the beet yield of the best quality 
product can be obtained without any great difficulty 
For every 100 kilograms of crude fiber there are used 
28 kilograms of moist chlorine gas, 10 kilograms of 
coal, 8 kilograms of chloride of lime and 5 kilograms 
or soda or Us equivalent of quU klltne The less alkali 
Is used, the more chlorine gas must be used, and Inas¬ 
much ns < Uterine Is the product that Is to be got rid 
of, as imuh uh possible of that gas Is used, unless tbe 
blenching jiowder murkel 1 m strong, then more caustic 
soda will 1 k» UMed According to the market conditions 
for these commodities the proportions of tbe two re¬ 
agents cun he xarlcd nt will and without Interfering 
with tlie technical t fflclency of tin* process. 

Figures urc given to Illustrate tlie economy of the 
process In coinpurbwm with the godu-iiHli process, the 
sulfate process und others, one of the main advan¬ 
tages U tlie reduction In the amount of bleaching 
powder used The wutcr consumption Ik about the same 
us tlint of tlie other processes Attention Is culled to 
tbe fact tliul the process can lie easily installed In elec- 
tro-clmndcul plants which want to use tbdr excess 
chlorine In this manner, and Id large |wj*r plants wbkli 
ItossesH electrolytic cell Instill In t Ions. There are many 
points In tlie process which make it very ultructlve It 
appears to offer a very logical und practical solution 
of the chlorine problem It Is stated that the Ponilllo 


ipttA of tbs extremely variable intensity of tbe radio cutose and outleular substances from linen fiber, gaseous Company Is now experimenting to see whether it la 
alggalt which afe to be relayed over these lines. chlorine has been used with success. commercially possible to recover the hjdrochterlc add 

Another atmospheric pha- produced in the process, and 

ftenMfcon Which Is a source of 
most serious disturbance to 
radio transmission afid which 
thus far has baffled all at¬ 
tempts to eliminate It, Is tits 
go-called “static H Fortunate¬ 
ly, for the demonstration we 
have Just described, there 
was very little static pres¬ 
ent Its occurrence varies 
greatly with tbe season of 
the year, and In the north¬ 
ern hemisphere It particular¬ 
ly troublesome during sum¬ 
mer Indeed, there are hours 
end even days together when 
•U but the strongest radio 
signals are obliterated. 

Tbe radio link—tho span¬ 
ning of space between bits 
of regular telephone system 
—must come. The difficulties 
in tho way of everyday, prac¬ 
tical shlp-to-aboro communi¬ 
cation are numerous and for¬ 
midable, but they are certain 
to ha brushed aside Just os 
m many other obstacles In 
radio have been overcome. 


P«r« CeUiikne with the 
Aid «T Chlorine 

rrtHB manufacture of cans- , . . w . - _ 

1 tic soda by the electrolytic wiener view er tea ra 

process la of tbe highest com¬ 
mercial Importance and technical Interest, for It enables 
the production of a very pure product at a relatively 
tew cost The process consists in passing the electric 
current through a solution of common salt, contained 
th a specially devised eelL Tbe products are caustic 
soda of MI plus par cent purity and the gas chlorine. 
Tbe feet that chlorine gaa Is produced along with tbe 
caustic soda la at the as me time both an advantage and 
a disadvantage. Chlorine Is a valuable product both 
of Itself and when converted into blenching powder by 
passing It Into Hrae. But tbe demand for caustic 
soda ta almost always greater than that for bleaching 
poarder or for liquid chlorine, sold a* such In cylinders. 
The result Is that when the production of caustic soda 
to Sufficient to meet tbe demands, the simultaneous pro¬ 
duction of chlorine gas Is too greet for the market to 
absorb. The gaa cannot be released Into the atmosphere 
very wen, for a la very corrosive and would cause con- 
stdarable damage to crops, vegetation, buildings, and all 
wtetal wort with which it came into contact So much 
effort bail bean #v*n to developtog additional uses for 

tb j43£» broduetion of caustic soda has been made 
btttogy by plants which use tbe electrolytic process, 
tiprffe#xtaftan teehnoteffisto hawbeen working on fete 
<prt&Mh jA wcent nrttefc m cams a* /»d*«/rie <i«2i, 
pTJity ttttberto Ftt&to tecooedrited with tbe utoOf 
dbterfeftib grodeee *tt* eettptoee, weu suited for fee 
SSudhteMdtpaper, foots Virion* raw materials, 
- B WPter wood* bespp and 1*»P rsfoae, strew. 



IvtnWr view ef tbs radio tele phene station at Deal Beech. N. J* showing the operator’s desk in the fore¬ 
ground and the antenna connect tens m the balcony 

I Interest, for It enables Several patents have been taken out on processes in May 23, 1021, to deter 
product at a relatively which chlorine gun has been used more generally to the International nice i 

In passing the electric produce pure cellulose, but these processes hove required forecasts were made u 

nmtuoa salt, contained too costly and Intricate machinery to make them of any furnished contestants Id 

m products are caustic real Industrial Importance, or were found to give poor prepared and detailed 1 

> end fee gas chlorine, products, due to tbe fact that the chlorine reacted with Other cases In with 

ndoced along with tbe non-cellulose substances In the crude fiber and generated particular Importance > 

both an advantage and thereby large quantities of hydrochloric acid, which had airplane flights and tr 

valuable product both a destructive action on the cellulose Itself. In February and Man.I 

to bleaching powder by The present process has been used In the Pomilfo race off Randy llook in 
s demand for caustic chemical works since 1019. At the present time ten airplane flights from 2 

turn that fiw bleaching tons of cellulose are produced a day and the plant la muny special weather 

Id as such In cylinders, being Increased to a capacity of four times that quan- nwjwnne to the requ<* 

friction of caustic soda tity While various crude fibers can be used, most of local celebrations and 

i, the simultaneous pro- tbe raw material Is hemp and hemp waste, as tbe Is very popular and Ik i 
rest for the market to plant Is located In Naples, In fee southern part of Italy, advices and forecasts 
Nd Into the atmosphere where hemp la cultivated largely There does not seem pigeon races. Most chi 
s and would cause cun- to be any doubt that a pure, white cellulose Is obtained now depend upon this * 
ition, buildings, and all by means of this process. birds until thev arc us* 

Into contact So much Both chemical and microscopical teats are cited to dltions of wind and wei 
tog additional uses for prove that tbe cellulose Is free from all Impurities. On the day before th< 
Paper made wife tbe pblp poss es sed great rigidity and dal forecasts wtrt lssu< 
pods has been made a marked degree of tronsloddHy, hi other words, was to the chairmen of the 
kg electrolytic process, of tbe quality of a high-grade bond writing or printing and to the Presidential 
iwbeffii working da this paper, unusuul service, many 

Me at Industrie (1921, The process consists of three operations, soaking In a tbe bureau at various t 
efrtted with tbe usa Of dilute aototion of alkalL cbterinatten wife gaseous cbtor- and November spedal i 
tie, WOU suited for the toe and washing with a wpk alkali solution Tbe for the guidance of tbe 
rgribus raw material* mechanical operations Involved are similar to those bouts, engaged to satvag 
# henur refuse, straw, used to tbe ordinary paper mill, and tbe chemical op- ta « 5” (bat was sunk ol 


produced In the process, and 
also whether tltere cannot 
be developed some Industrial 
used for tbe chlorinated de¬ 
rivative* that are obtained 
therein hm by-products. 

Unusual Demands for 
Weather Forecasts 

T I1K work of the Wcuther 
Bureau of the United 
Mates Department of Agri¬ 
culture toueliCH the activities 
of the peopli of tho country 
in numerous Interesting ways, 
many of whkU are of enor¬ 
mous economic Importance 
Tlie regiilur services, such an 
da!l> wenther reports, hurri- 
cune warning*, and Infor¬ 
mation concerning frost, are 
known to everyone, but some 
of the special services are so 
novel uh to deHerve special 
notice 

During the last year the 
bureau has supplied valuable 
Information for those taking 
part in tbe national balloon 
rare und the International 
balloon race which started 
from Birmingham, Ala „ 8ep- 
tetnl>er >% 1920, and Octo- 

_ .- 1 .._ *»«• 1». lMfa rwmwtlvrty. 

rator ■ dealt in Mm lore* und lhe elimination balloon 

race at tbe same place on 
May 23, 1921, to determine United State* entries for 
the International nice to be lield In Brussels. Special 
forecasts were mu<le und weatiier reports and aihlces 
furnlHhed contestants In these races. Spedal maps were 
prepared and detailed Information supplied dally 
Other cases In whkh weather Information was of 
particular Importance were the transcontinental record 
airplane flights and transcontinental aerial mall race 
In February and Mun.li 1021 tlie international yacht 
race off Randy llook In July, 1020 United States Army 
airplane flights from Now lork to Alaska A great 
many special weather forecasts have been made to 
resitomie to the roqwwtH of munaetrs of State fairs, 
local celebrations and the like Tills form of service 
Is very popular and Ik im miring rapldlj Also, special 
advices and fonvaHtH were given In connection wife 
pigeon races. Most carrier pigeon racing assoclatloos 
now deiiend ui»on this ser\lce and do not release their 
birds until thev are assured h> tho forecasts that con¬ 
ditions of wind and weather are favorable 
On the day before the nutlonul election last full spe¬ 
cial forecasts wtrt Issued to the press assodatlons and 
to (he chairmen of the National Campaign Committees 
and to the Presidential candidates. In addition to this 
unusuul service, many other demands are made upon 
the bureau at various times. For Instance, In October 
and November special reports were prepared each day 
for the guidance of tbe United States submarine nnvul 
bouts, engaged to salvaging tbe United Stales submarine 
ta 8 5” (bat was sunk off Delaware breakwater 













lion* “retortions." H« propose* 
tofSf dfilk pWw^t off ttffiota by fingering tho spine 
<M jjrflili rigTrt Ttr inMuxa04a* Ha treats bitodaaes 
sgttfsefo seata tata way, though Che serves to ore and 
du^fc#«t ireke the alma Gunn diseases Out are too 
Wu* be attached a* such be meete with 

D$fr ffi q jla M tikffi that tafretton proceed* only hi to* 
^tooretoma-if we bet have perfect spine* 
wti% tatotfleto tauannlty carry capacity cargoes 
of tftq d*k&e$t bacteria^ The chiropractic notice 
tuitljH wllfc a touch of the finger “aubtoxatlctta" of 
w k h ji anatomist* are able to find no slightest 

i)M The iptnea of Investigators bate beet* X-rayed 
before and after chiropractic treatment, with no visible 
^ifwfr As more than an adjunct to orthodox medical 
*raetito tba tilth* U absurd. 

Mow the bClX la compelled by law to be of good 
character, to have a common education admitting him 
to * university of standing; to study medicine for four 
years or more, to pass a stiff examination In hi* entire 
had Than and only then is he free to “diagnose, treat, 
end claim to Care** under State license. 

Anyone lacking the full equivalent of these medical 
reqtfrenMnts should be excluded from diagnosis, treat¬ 
ment and claim to cure, in no matter what guise, one 
who without this training practices in any way on the 
fcqman mechanism Is a menace. We cite a typical case, 
where a thoroughly honorable practitioner of one of these 
newer school* was treating a troublesome knee. The 
case was diagnosed as colling for ordinary manual treat¬ 
ment-massage, to call a spade a spade For six 
It got this, and the bone tuberculosis which was 
at the root of the matter bad been diffused throughout 
the patient's body, so that she is now dying of pulrocn- 
ary tuberculosis, Treatment without competent diagnosis 
of the most tanoc*nt-fppearlng malady necessarily In¬ 
volves risk or emir as serious aa this. 

Another aspect la even more vicious. Frankly the 
chtmpract{c schools bold out the lure “no preparation 
needed beyond the abHlty to read and write.** They 
urge the Student to register now. before tha State steps 
in and Stiffens the requirements, they guarantee that If 
ha does they will certify him aa having met any new 
requirement* which may be enacted before he graduates. 
Aa Investigator, taking courses at one of these schools, 
was cartful In his final examination In chemistry to 
answer every question Incorrectly—and still he 
“passed r Half and quarter hours are substituted for 
full hours of study to conceal the extent to which an 
adequate course is not give*. Graduates of corres¬ 
pondence schools are certified to practice, though they 
hqve never seen the Inside of classroom or clinic The 
testimonial factory at Davenport, la, circulated 100,000 
epptes of a document attesting to a miraculous cure in 
,a cast where Investigation showed that recovery was 
had only after the chiropractor bad failed to give relief 
and had baen discharged. The recorded cures In any 
•vent follow tha chiropractor's own dtagaosls-whlch at 
hint is fitootapetent and at worn fa a deliberate exagv 
neftttpn. The gentle art of “selinur his wires to the 
pfogpeptive patient Is a large part of the course o ff e r ed 
tin dtyftptretfc student, who In one case Is recruited 
by JfoMfo of street-corner soap-box orators. A member 
Of lie Jfaw York County Medical Society found a 
who bad been highly recommended to be 
h fohh whom he had known she months before aa a 

T k 4fefo» afo but tha high spots. The reason why chlro- 
ptneti* has Attracted perso na of such caliber Is because 

>fb£4Ms i-natofcaM etar way to sat up a pseudo- 
fosfljtol j thak win earn apectattst’e foes, without 
spawfa; fof i fryfr tow ffta of bbneta medicine. As long 
, 4* re***t*ntag in avtilabfo it wtu be usad. To 
*PNftsd«*I service” from p dnta g 
O&ttto UAlfott tojto protect tha to- 
ffitajkt to frig definitely retabtfobted 
** * doctor may ****** 
i JUfat’a ajMSfit. -udioto he a** igsamad 
W MK WttL In tMHttA H 




os thoroughly as s doctor must, nte proposal now 
made In Mew York to license chiropractors or exponents 
of other cults after a ramp preparation of a year or two 
1* to every way bad. 

President Harding and American Shipping 

I F the Fates be propitious, February Sfi, 1033, will 
be a red-letter day to the history of American 
shipping, for It was on that date that President 
Harding, appearing to parson before a Joint session of 
the Senate and House of Representatives, outlined hit 
elaborate program for establishing an American Mer¬ 
chant Marine. On the same day a bill, prepared under 
the auspices of the United Ktutes Shipping Board, was 
Introduced to both the House and the Senate 
After reviewing our ship-building efforts during the 
war, which gave u* something more than 12/100,000 
gross tonnage, at an outlay of 9&600,000,000, and re¬ 
ferring to the abortive attempt of the Government to 
establish shipping lines and ran this great fleet itself, 
at a loss last year of approximnlely $16,000,000 a mouth, 
the President said that the Immediate problem before 
the nation Is to turn the ships, and our experience and 
aspirations, Into the effective development of on ocean¬ 
going shipping service As a fundamental requisite for 
success, the Administration boa decided to sell the fleet 
to private owners at the current market prices, and 
accept the heavy loos, duo to tho difference between 
these and the first cost, as one of the penalties of the 
war 

So for so good, but, supposing that the sale were 
made, and that this American fleet were In private hands. 
There 1* no possibility, under existing conditions, of 
the American owners being able profitably to operate 
the fleet. We pay higher wages, provide better accom¬ 
modation and better food, are obliged by law to carry 
a much larger crew, both on deck and to the engine 
room, must provide more life boats and mm to man 
them, and In general are subjected to much higher 
operating costs than the competing ships of other na¬ 
tions. Manifestly, if our merchant fleet is to show a 
sufficient return upon the investment, something must 
be done to equalise the conditions. The one source 
from which such assistance can come is the United 
States Government and Its Treasury 
From the Treasury President Harding advisee the 
payment of $30,000,000 annually to the various ship¬ 
ping companies. That, of coarse, would be a straight- 
cash subsidy, and as such it would be the consumma¬ 
tion of a policy which the Sotnmno Akxucait has 
udvacated for the past 29 years. Most of our com¬ 
petitors grunt subsidies, and have built up their fleet* 
largely by this means. We can compete with them only 
if we do the some thing 

The President tells us that even this direct aid Is 
Insufficient, alone, to offset Urn advantageous position 
of our competitors, and be recommends that certain 
policies be followed and laws passed, which, by reliev¬ 
ing the ship owners of varioh* financial obligations 
to the Government, would stilt further tend to equalise 
the rituatkiL Thus, It Is proposed that the owners of 
vaMels be relieved of excess profits and other taxes 
on their shipping earnings, that one-half of the alien 
immigrants to the United States be carried In American 
vessels; that Government tiwtrtransport service be 
abolished, end Uncle Sam’* soldiers usd sailors carried 
to American ships, that a Merchant Karine Naval 
Btodrva be established, the members of which will re¬ 
ceive pay from the United States to tins of peace, to 
addition to their peg as Merchant Marine seamen, and 
that joint shipping and rail rates between American 
folps and American railways be permitted. 

flmfo to Its main outline is the stopping tail, oftd so 
for as the future interests of the Merohent Marina are 
concerned* we believe the* It win admirably meet 
foe difficult condition* Which have . brought the post- 
knur attawta of the Government to moke use of our 
greet mer«antjeieat~tie second largest to the world— 
to such ignominious failure. 


A Lesson of the Service-Station 

G RANTED that the automobile butcher Is unren- 
mmablo when he drives his car to a mess ef 
junk no uille* from nowhere, and then expects 
the mechanically ln< lined farmer's boy who has started 
a little garage ut the crossroads to locate all Its ills 
and fix them nil In half a dny Granted that many— 
perhaps most—of the complaint h about the Inefficiency 
of garages In general, and sen ice stations to particular, 
ore the result of ignorance and unreason on the pert 
of owners, and of unatundardlsaiJon of design where 
standardisation would be altogether feuxihie. We can 
afford to grant all this, and more and still have room 
to wonder In what slaughter-house a lot of garage man 
and a lot of “expert repair mechanics'* learned their 
trade 

We are not without experience of our own and our 
friends to illustrate all this. But to u recent Issue of 
Auto % Mr 8 F Edge, than whom Britain boasts no 
more thoroughly ronifietent automobillst, tells a tale 
of such rare rUline*s that we are moved to substitute 
It for any of our own A cur which Mr Edge was driv¬ 
ing developed a curious ticking which he was not able 
to locate So he took the car In to the manufacturer’s 
service station and put the problem up to the “head 
tester**—ue gather tlmt the American equivalent of this 
la the boss mecliunlc, the one man In the place who to 
supposed to know that particular brand of oar back¬ 
ward and forward and Inside out Tills worthy looked 
It over, and rendered a \enllct that there was a broken 
ball In the fan spindle accumimnled liy a loose fan belt. 

Mr Edge was not more than half convinced, but he 
proceeded with the car, and the ticking proceeded too. 
After some 00 or 100 miles of further driving, the car 
suddenly passed from licking to a prodigious grinding 
and crashing familiar to everyone who has ever lost 
a hearing or a connecting r*nl while In motion Mr 
Edge stopfied car and engine, and fingered the crank 
to see what he could discover Three cylinders ap¬ 
peared absolutely sound, the fourth was without com¬ 
pression or other evidence that It was there A little 
experiment with the starter confirmed this and raised 
the hope that whatever was loose was sufficiently oat 
of contact with tho moving parts of the crankshaft and 
the three good cylinders to make limping Itotne on thres 
lungs a possibility Mr Edge limped successfully, to 
the extent of some 25 miles und several moderate hills. 

When tha car was taken down in the manufacturer's 
service station to with li this trip brought It, the first 
report was there wuh nothing whatever to be found 
of the delinquent piston or Us connecting rod—they 
simply were not there 1 The suggestion was seriously 
advanced that this unit hud been left out of the car 
on original assembly, and that Mr Edge had been driv¬ 
ing a three-lunger all the time Mr Edge was prepared 
to accept, If necessary, tlw implication that the factory 
was so organised thnt such a thing was possible, but 
that he did not himself know the difference between 
a car that wus all there and one lacking a cylinder 
he could not grant He flnully convinced the mechanic 
that the fact of the car's having gone suddenly bad 
implied that it lmd been more or less good So tba 
internals of tho car were ordered ransai ked In a fur¬ 
ther search for the missing member*—and these were 
found, to fragmentary condition, tucked away In odd 
corners of the crankcase und the fly wheel well! Tb* 
tester who had made the diagnosis casting discredit on 
the fan assembly wan then able to recall that the foe* 
tory had tried out temporarily a new pi stun alloy, and 
had rejected u because of Its very tendency thus to 
crack and fly apart 

This tale la one of those that grows a* one lingers 
over It fresh absurdities that had previously escaped 
one cropping out each time one returns to It We re¬ 
spectfully submit that until something better happens 
to somebody whoee position etamps him os equally an 
authority and equally to he credited In his narrative 
Mr Edge's experience will have to stand a* the world's 
record In service-station attainment of the ultimate sere. 
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Helium Product lea Plant No. 1 at Poet Worth, from which the Nary now goto hallm far Ha dMgihfaa 


I N a general way the pobllr In uwure Umt helium la 
non-lnflaummble-~(UiTppirig radically In this respect 
from the hydntgeu whbli has hitherto been employed 
la balloons and dirigibles. The man In the street can 
bo doubt recall that the Government started about four 
and a hnlf jeara ago to devise pm wurn^ by which 
helium could be obtained on a big scale for aeronautkal 
purpows, but snide from this understanding of the sub¬ 
ject, relatively few of the populace have had more than 
a superficial knowledge of the sources of helium In this 
country, of the methods employed for Us recovery, 
and of the problem Involved In preserving the gas In 
large quantities when once garnered from Nature’s 
store, 

Wlille we had In our powemdon on the day the 
armistice whs signed 147,000 cubic feet of helium, 
averaging 93 per cent pure, still it whs not until lust 
December that the gus wus put to practical service 
when the **C 7 * was thus enabled to voyage from Hamp 
ton Road*, Virginia, to tlie National CupUul and back 
To get a better Idea of the slgnlflctinoe of that achieve¬ 
ment It Is needful only to bring to mind the many ocra 
stoQM when a spark or a flame led to the utter destruc¬ 
tion of balloons or dirigibles by converting ihelr con¬ 
tained hydrogen Into a violent explosive Repeatedly 
we have been told that ntmospheiic electricity otmstl 
tutes a continual menace to hj dragon lifted aircraft, 
and it Is a matter of record that the navigator of the 
British dirigible 4 U-34 M took especial cure on that account 
to avoid thunderstorm* during the flights west and east 
across the Atlantic In 1919 And for war uses, the 
vulnerability to attack of the hydrogen-filled balloon 
Is especially serious. 

Helium Is one of a series of rare gases, and, curi¬ 
ously, it was discovered first In the sun by means of 
the spectroscope as far back as 1808—27 years before 
Sir William Ramsay found It on this globe of oars. 
Subsequently, other scientists obtained the gas in small 
measures In the laboratory and for experimental pur¬ 
poses , and up te 1917 there was In all likelihood not 
more than 100 cubic feet of the stuff available The 
cost of Its production at the time ranged from $1700 
to $3000 a cubic foot. 

Helium, next to hydrogen, Is the light- 
oat of known substances, and whllo 
helium la twice as heavy as hydrogen It 
la capable, nevertheless, of exerting In a 
balloon, for Instance, an ascensional power 
of 92 0 per cent when compared with the 
latter This Is a seeming paradox, hut 
the explanation is a simple one Tlie 
buoyancy of a gas Is gaged not directly 
by Its specific gravity but by the dlffer- 
raee between Its weight and that of the 
air displaced by It Both hydrogen and 
helium are so light, Judged by the stand¬ 
ard of air, that the difference In their 
lifting power becomes relatively insignifi¬ 
cant when applied to aeronautics. One 
thousand cubic feet of pure hydrogen will 
raise 7ft. M pounds, white u similar volume 
of pure helium con support a load of 
60.58 founds. A non-l^flammable and 
somewhat more economical mixture mode 
up of 88 per cent helium and in per cent 
hydrogen—which has been proposed for 
balloons and dirigibles—would have a lift¬ 
ing power of 93.4 per cent of lodrogen 
alone. In other words, a thousand cubic 
feet of this combination of gases could U« & Navy 
sustain a burden of 7918 pounds. 


In 1018, Bir William Ramsay wrote to a former asm- 
date In America that the British Government was 
seeking helium In lurge quantities for use th airships, 
and 1m stated that he bad sought unsuccessfully for 
the gas In the exhaust of coal mine ventilating blowers. 
This communication reminded the recipient of work 
done by two of onr physicists. In 1907, in connection 
with natural gas derived from certain wells In Kansas. 
That gas had burned badly when turned Into the public 
main*, and upon ana1> sin this fault whs proved to be due 
principal^ to the presence of a marked percentage of 
nitrogen liut during the testing of that natural gas It 
was also disclosed that It carried more than 1 per cent of 
helium liejond bring a matter of scientific interest at 
the time It occasioned no comment worth mentioning. 

Tnder normal circumstances, the recovery of helium 
from natural gus would not have been essuyed, for no 
one would have thought of substituting an extremely 
expensive element for the low-priced hydrogen. The 
stute of tltr art of liquefying gases In 1017 Indicated 
that hv existing met hods helium might be separated 
from natural gus at a minimum cost of $80 a thousand 
ruble feet, and even at this figure tlie British Ad¬ 
miralty was then reutly to contract for more than 
100,000,000 cubic feet of the gas—so much did It prom¬ 
ise to contribute toward military success. Thus stim¬ 
ulated, and urged on by our own desire to do the utmost 
to bring the struggle In Kumpe to a close, the problem 
whs uttneked under the general direction of tlie V 8 
Bureau of Mines. Money was allotted generously, 
and In an UNtunUOilngiy brief span results were realised 
that showed we had mastered the fundamental and 
controlling factors of helium production 

Our war-time activities In this field were, as might 
be expected, principally of an experimental character, 
and the plants erected for this purpose were so denom¬ 
inated. Those were three In number, and each of them 
relied upon a distinctive method of extraction. Two 
of tlie works were set up at Fort Worth, Texas, and 
were designated as Plant No. 1 and Plant No 2, and 
the third one ana built at Petrolla, In the same State, 
and was called Plant No. 8. Plant No, 1 utilised the 


■ta»C. , to«to,gj B jj n »gjil 


to to tat MM •> »>•*— 


Unde process, Plant No. 2 was based upon the Claude 
process, and Plant No. 8 was arranged to use a truly 
Ingenious departure In the art, the so-called Jtflb rt e s 
Norton process, of wholly American conception. All of 
these establishments were supplied with natural gas, 
containing from 60 to 118 per cent of helium, which wan 
tapped from the Petrolla writs, then having a dally 
output of 10,000/100 cubic feet of gas. This gas, after 
the extraction of helium and a portion of nitrogen, was 
then fed Into the commercial mains and distributed to 
Ihdlos and Fort Worth for heating and lighting. 

The separation of helium from natural gaa depends 
fundamentally upon the fractional distillation of gases 
through compression, which Induces heat, and subse¬ 
quent expansion, which promotes refrigeration—the 
gases that liquefy at higher temperatures precipitating 
from the mixture sooner than those that require lower 
temperatures to bring about this action. The Unde 
process, originating with Carl von Unde of Germany, 
relies princtimlly upon what Is termed the Jonle-Thom- 
son effect, which Is promoted by the sudden expansion 
of a highly compressed gas whan Issuing from a small 
noxsle The progressive cooling resulting from this 
expansion is sufficient to cause liquefaction of all the 
gases In natural gas save helium, the one of lowest 
boiling point The helium content of the natural gaa 
retains Its gaseous state and. In tills condition, can be 
readily drawn off from Us liquefied associates. 

The Claude process, Invented by Georges Claude of 
France, employs a liquefaction cycle In which ail ex¬ 
pansion engine is Interposed. The Joule-TImmeoo effect 
Is used, but Its value Is reduced. Inasmuch as the orig¬ 
ins! com p res si on of the gas Is somewhat lower than 
that called for by the Linde system. The maximum 
chilling is attained through the action of the expansion 
engine—4 e-* the energising compressed gaa, on expand¬ 
ing In the cylinder, and doing work. Induces a very 
decided drop in temperature, and this is ample to 
liquefy all but the helium In the natural gaa. 

The Jefferiee-Nortoo process la built. In s sense, upon 
that devised by Glaude and yet Is different In some 
essential particulars. Bach unit consists of three ex* 
pension engines, and a measure of refrig¬ 
eration Is secured, as In the other methods, 
tqr throttling noutes. The pttrpoee of the 
newer cycle Is to extract the helium by 
s far more economical use of power. In 
the Linde system s very heavy expendi¬ 
ture of energy Is needed to co mp etes 
the gas to a high print in order to net 
thereafter the fattest benefit of the cool- 
lag effect of expansion through throttling; 
and most vf this Initial power In later 
on wasted. It is trad that the Statute 
process operates sattafsctoyily wftik less 
primary expansion than the Genu ote 
—4 e., demands toe* rawW; but ag ain, 
a large share of this force Is dissipated 
before the cycle te completed, the Jef- 
forim-Kortna system, on tfi$ other hand* 
dose Its work with onlr a moderate com¬ 
pression of &e gas; sad much of the 
power necessary for this service to 
served by coopting the Mtiarfrii tegMi 
to n on ip toa tom Thus the toffM tote* 
the twoftfld rad of toiutetetteg nriHfsrt^ 
dm rad Mpteir to do totes of tee com* 
prtejinfc Bach of £b* S*panelra ttppnte 
pmMmM a toteptotfatt 

ohstkto* tfctepsm&ibehTdrecstttra*to 
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t urwM JMdWtocy coantfl «po» ultl- 
,wMr«»i»»ir«wt>. w« «r taummif. 

' W0*p «tt» PatioiU plant U la an etolu- 

» «tato and mm w it* fnatunt 
further atatfjr to iartro ttatr proper 

jfa* link pfont started up enrly in 
Miusb of 1918, and fay September of that 
mr k vm tenting out on go *vwie of 
ftp* 4009 to 9009 cubic tot dally of 70 
per toUm; and hr ttpto ceatiag to 
***** WMRtotcr r*to the product to a 
purity Of eofoethlng over 00 to tot TW 
ONttd* toot became active on to 1st of 
M«y qf tittfc sad before that month wu 
out It was yielding gas of a grade ranging 
faetyto 90 «h4 TO par tot helium. B j 
the tot Ct January, 1010, when Plants 
No*. 1 and a were cloeed, they had maau 
factored afaont 200409 cubic tot of be- 
Kaa The Jafftortee-Norton plant was run 
for experimental purposes afterwards, 
and daring tha past twelvemonth, for 
short periods, a product was obtained 
there carrying a maximum of 40 per cent 
bottom. All of the Investigational work Interior el 
at the three establishments has entailed expaaslsn 
an outlay of about IWMXX l In return, 
apart from adding greatly to our tech¬ 
nical knowledge, we got a commodity worth* at pre¬ 
war prices, anywhere from $2&0*0Q*0(> to $400400*00; 
The helium famished by the Linde plant cost os $149 
a thousand ruble tot; but the experience gained war* 
ranted the price, Inasmuch as it gave us necessary data 
upon which to plan Production Plant No. 

2* which is now in foil operation at Fort 
Worth* Texas, under the direction of the 
Nary Department This Installation has 
a rated capacity of 90*00 cubic tot of, 
helium per diem, and, based upon oper¬ 
ating charges only, can turn out bellum 
92 par cent pure, at an expenditure of 
$89 a thousand cubic tot However, the 
D. 8* Bureau of Mines la confident that, 
when the Jeftortee-Norton process Is Im¬ 
proved and brought to a commercial stage, 
helium can be procured by It for as little 
as $90 a thousand cubic tot While 
helium even at the latter price would be 
prohibitive generally as a substitute for 
hydrogen, and therefore has no immediate 
prospect of adoption la dvll aviation, still 
to program made In to art since 1917 
Is suggestive of what we may reasonably 
expect in to near future. 

The U, ft. Geological Survey has con¬ 
cluded an exhaustive examination of our 
helium-bearing natural gas and has tabu¬ 
lated Just where natural gas of this char- 
acter can be found and given the per- Some ef I 

oentagea of helium pr esent In each of for aeveni 

these several fields. The richest sources 
are located la Texes, Oklahoma, and Kansas, measured 
la a quantitative and qualitative sense, end lees prom¬ 
ising areal are situated In California, Montana, and 
Ohio. These are the only sections of the country where¬ 
in It Would apparently be practicable to undertake the 
recovery of heDum on an industrial scale. 

In to three Statue first mentioned tore 
are welts that emit natural gas carrying 
more than ,00 per cent of helium, hot moat 
of the wetta, Peking them In their entirety, 
yield Jess than that 
The origin of hetium hi natural gas is 
a moot question, and a subject of great 
scientific interest It U the belief of many 
MevanfiBthat helium la a byproduct of 
radfoApve proceeeoe taking pUc? within 
to sKIMi crust, and while this might 
acodtilt for to pres en ce of helium in the 
utAMphefo It does not necessarily explain 
its agsodation with natural gas. Doctor 
Bkhard B* Moore, of to U ft, Bureau of 
Mines; who hag had to do intimately with 
oqr totem r esear ch e s, has pointed out 
that to gas weHs tt to ntigttrtrbood of 
Mpoto have evolved up to to present 
toe toe tot *9*99400 cubic tot of 
heftUXfi. Ihfo field c o vers an area of not 
u*M to*tight* to squaremfleei and 
M fiogi to ballet* tot within this re- 
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Interior of a helium plant. The three flywheels at the right are connected with 
exp-mien engines. At the left end rear are the touting columns into which 
the purified helium fa led 

i, at pro- side the ptobe la of primordial origin and In no way flasks at 
30400400. connected with radioactivity In other words, that talner htu 
it as $149 our subterranean helium had its primary source in the expanded 
toed war* atmosphere, and that It was entrapped tn remote sede- flasks liai 
•ary data mentary formations or otherwise absorbed or Imprls- $2*00,009 
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Sums ef the thousands ef steel tasks rangtrustsd te held charges of helium 
for —nautical use. Hu ward "argon' 9 is a survival of war-time caawufiage 

measured oned during geological changes. If such be admitted, Ingly, reti 

lees prom- ond easumlng that to helium has an inherent tendency when cha 

tana, and because of Its lightness to migrate surfaceward, then customorj 

try where- It Is not hard to understand why helium la so often gondolas, 

ertake to found In the gases Issuing from mineral springs and motors co 
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columns that drew ef the purified 
te one ef to expanalon engines 


likewise In the natural gas Identified with 
petroleum. Be this as It may, and thU 
aspect of the problem cun be left to 
those of scientific mind, the pruMitaL 
angle of the matter la how to garner thin 
gas and to conserve it before it Is kwt fo 
us In the free air 

We have It u|mn the aniluirily of those 
familiar with our resources that we are 
ullow lug to go to waste every 24 beun* 
more than 1,000000 ruble feet of helium 
and It Hpems that If we Installed proper 
collecting facilities within certain sections 
of Hie country It would be quite feasible 
to nccumuluie dally anywlicre from 8,000, 
000 to 0,000 000 cubic feet of helium The- 
Importance of this becomes apparent when 
ue reiillxe that big illrlglbles of the hi- 
taictty of the III fatwl ZIt V* call for fully 
2,700,000 cubic feet of huoyunt gas. And 
even If xe take the necessary steps to¬ 
gether helium from Nature's underground 
supply, how arc we going to itmuMt It until 
required for use? 

i The Government Ims Initiated expert 
wtsd with ments toward thla end The helium he re¬ 
nte which tofore obtained from natural gas by the- 
ex peri mental works and Production Plant 
Na I In Texas bus been stored tn steel 
flasks at a pressure of 2H00 iwunds, and each con 
talner has held 200 cubic feet of the element when 
expanded to atmospheric pressure The cost of these- 
flasks lias represented a heavy outlay, more than 
$2*00,000 In fact, and for their preservation addi¬ 
tional expense of considerable moment has 
been incurred. Therefore, researches have 
been Instituted looking to cheaper meth¬ 
ods of keeping helium after Its extraction 
from natural gas. Up to date these es¬ 
says haw been confined to storing the* 
gas In a specially prejwred chamber lo¬ 
cated In the Government experimental 
coal mine at Bruceton, Pa There Is res 
son to believe thnt satisfactory results- 
might also be secured by similarly utilis¬ 
ing the uhondoned workings of other sorts 
of mines. 

While helium may be found of use te 
man In many directions, and of peculiar 
value hi studies having to do with very 
low temperatures. Its moat promising ap- 
Ucutlon seems to be in the field of aerial 
navigation Aside from the Immediate 
benefit due to an abandonment of Inflam¬ 
mable hydrogen, the adoption of helium In 
Its stead will have a decided Influence In 
promoting commercial 1 ransportatlun by 
tighter than-alr craft Helium la less ac¬ 
tive than hydrogen In seeking to work 
of helium it* way outward through the fabric of the 
usonflag* Imprisoning envelope, and a balloon or 

dirigible Inflated with helium will, accord¬ 
ingly, retain Its buoyancy about a third longer than 
when charged with hydrogen Heretofore, it has been 
customary to place a dirigible’s engine In underslntig 
gondolas, so located that the exhaust gases fnuu the 
motors could be kept well away from the hags charged 
with hydrogen As a consequence the 
propellers hove had to exert their thrust 
off-center being remo\o«l some distant 
from the longitudinal axis of the main 
body of the craft Thus, for a given 
speed, more horsepower has been required 
to propel the ship than would lie need 
ful if the engine und propellers could 
be arranged lu a fashion more neurly akin 
to that of the power plant of a water¬ 
borne vessel The employment of tnemii- 
hustlhle helium would render this poasl- 
ble, would do away with the suspended 
gondolas and their drag or frictional re¬ 
sistance, and would enable the designer 
to obtain letter results from every horse¬ 
power of his prime movent. 

Itepurifleatlon units have boro devel¬ 
oped by the U R Bureau of Mines to he 
used In treating the helium remaining In 
gas bags of balloons or dirigibles and 
which has become weakened through at 
mospherir diffusion By this means, the 
partly vitiated helium can be separated 
from the commingling air at low cost and 
quickly made again fit for buoyant ser 
he purified vice. The purpose of this, of course, is 
m engines both to conserve the gas and to minimise 
to expense of its adoption in aviation. 
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Modem Miracles of Fishes 

Some of the Carious Things To Be Seen by a Close Observer of the Pitcatorid World 

By R. P Crawford 

Photographs hy E. A, Han born, New York Zoological Society 


ObhlNO fish*** in on aquarium 1* like standing on a 
u turner of Fifth Avenue, New York, ami watching 
(he Fuater imntde of *llk*, foal hero, broadcloth and 
<utnwuys gu prancing by Ttie moat Interesting things 
uhout flslies, the name an about people, are often never 
(old 

Fishes urvuH ito far different from human beluga after 
all Human nature* 1 m xery much tho name whether in 
the water or out of It life la a huirine** with fishes 
Just uh 11 1m with us. Keeping In the sticlul sxxlm In 
the ocean or back>ard pond requires just iilsml uh much 
maneuvering and diplomat y u* it does on 
Hflh Avenue 

Modern-day fishes are quite different 
from their ancestor*. More profierly wt 
should nay that our ldeu* uImmU fishes art* 
the things that have changed Modern 
tiny forties hour and think There are 
fished that actually lenxe the wattr and 
haw been known to tllmb tree*. Some 
fishes when they go courting dre** up like 
a voung tnmt They put on their dress 
suits for Hie (svatfion Modern-day trui 
elern on ocean liner* have nothing on mod¬ 
ern day fishes. One of the funnie*! thing* 

Ih a HeoHlck fish They have been known 
to gut MetiHlt k Ju*t like people especially 
when lielng tnin*|H>rted In tank* on Ismrd 
n steamer Seal* tire not fishes, but slum 
they belong to the oeeun imiy be Included 
lion One at the New York Aquarium 
dlc»d a while ago of fatty degeneration of 
tin* heart, Just aa though he had been a 
Wull Street broker or w<*ulthy umnufoc turer 

The old-lime phlloHopher* and RclentUh men used to 
Itnd a whole lot of direful thing* for sailor* to encoun 
ter on rim deep There were constant ml note* of 
fishes then Tliere were octopuses that Htrangled 
mIiI|ph and crew* The a*he* of the sen home mixed 
with wine, would product coughing, hot flushes and 
ileath and If you were luckv enough to recover, you 
would forexer want to he Mailing on the seu*. Them* 
old time pliiloHupher* dldn t know alt the fishes that 
lived In the deep and ho they Imagined a lot of mon 
Mter* and imullar thing* therein for giMKl measure. 

The modern dux inline lea 
of fiAbe* lie In the nsslem 
discoveries about these Maine 
fishes that tlie old time phi 
losopher* found »» terrify¬ 
ing Today there ure Just 
two port* of the xvurld 
whose tnlmbltanlH are not 
qnlte fully known One Ih 
Hm* deepest Jungle and Hie 
either Ih the dee|w*t ocean 
Tlie odd* belong to llie ocean 
when It come* to cataloging 
unknown t h 1 n g h, bemuse 
there l* such a variety of 
minute a* well a* lurger 
forma of life There huve 
iieen exploration* of oeeun 
depths, hut of courne, one 
can hardly walk uboul there 
at 1 u 1 h u r e and examine 
ex cry thing that comes Into 
xlew Knowledge of fishes 
lius alwavM lieen more lltu 
Hod than that concerning ter 
restrtal anlnmlH beenuae tbs 
latter are more nxatliiUI^ 

There ure few place* In rife 
world where any great num 
bar of fishes are kept to¬ 
gether Bx fur the numt noteworthy la the New York 
Aquarium In lottery Ifork, which each year entertain* 
oxer two mlllkm visitor*. It U the largest aquarium 
In the world But even at that there are no dealers In 
rare fishes a* there are In rare animals, and tho 
aquarium must go out and bring In ItM own exhibits It 
must conduct It* own study of Individual fishes. 

It now seem* certain according to the latest aclen 
title investigation*, that fishes do take a moose now and 
then, even If they tan't close their eyes. Recently tho 
fishes in an aquarium were examined after midnight 
with the light turned low The fishes had assumed 


unusual iHrtdtioa* and when the light waa suddenly 
turned up they became livelier Many fishes In an 
aquarium are to be seen leaning against a wall or a 
re* k, and there is no question but that they are taking 
a rest Furthermore, when apparently asleep fishes 
take cm a darker color than when awake. 

Fishes have some mental power, for every fisher 
man knows bow difficult It Is to catch a fish which has 
once been booked and then has got away Rome of 
them learn to become tame In the New York Aquarium 
and from time to time their actions resemble plsy 


Scientist* now hellexe that the* huxe mentality, but 
probably not enough to he able to associate different 
Ideas, 

iu another important respect fishes are quite like the 
great human family There are any number of specie* 
that are quite talkative It will be surprising to most 
persons that flnhes make sounds, hut u number of them 
are very noisy For instance, the fish of the Haemulon 
family, called grunts, grunt The drum fish drum, the 
sea ravens, called Sally Growlers hy fishermen, growl 
like puppies over a hone, while the puffers when held 
in the hand produce certain sounds like the grinding of 


teeth Tlie captain of a boat am bored on the Lower 
n»tdson one night reported thnt the weokflah croaking 
underneath the boat were making enough noise to keep 
a light sleeper awake. Just what these fishes were 
saying to one another, if anything, Is not to he printed 
here. Perhaps they were complaining about the motor 
boats keeping them awake 

The puffers, which jut* popular fishes In New York 
Boy, can claim another point of resemblance to the 
great human family They can swell up. When a 
puffer sees a shark or any other belligerent fish coming 
hot foot after him, be simply begins taking in water 


or air, and swells np to nearly three times his usual 
siso. He creates such a big Imprest nn that the other 
fish undoubtedly begins to winder If he would make such 
a dainty tidbit utter aU. The puffer Is a good Mutter. 

Perhaps the most wonderful sort of fishes are those 
that can leave the water and even dlmb trees. The 
climbing perch Is sm h a fish* and It Is often on exhibi¬ 
tion at the New York Aquarium, It makes good prog¬ 
ress on land, and on special occasions will astand the 
trunks of trees a distance of several feet The fish 
has learned to use Its pectoral fins to keep It from 
keeling over to one side and nsee the flue 
and the spines on the gill coven to pull 
Itself along The flying fishes of the 
Mouth Seas, by the way, have large enough 
pectoral fins to sustain them on flights up 
to a quarter of a mile. 

Many fishes can at will change color 
A grouper at one moment may be of pale 
coloration and show few markings. Then 
he may suddenly settle to the bottom of 
the tank and reveal a series of dark bands 
striping Ills body A red coney may tarn 
pule, tlie lower half of Its body becoming 
almost white Tropical fish, especially, 
have this power of changing color, and 
during the mating season assume daring 
colorations. Relent lets have found that 
these color changes are brought about by 
the contraction and expansion of color 
cells, which lie In deep layers of skin 
Tlie Iridescence of fishes is due to reflect¬ 
ing tissue*. 

If you are Just u plain ordinary sort of fisherman 
who once In it while hikes off lo a nearby stream or 
lake, you undoubtedly will Is* Interested In know¬ 
ing how ilm novel fishes to bo found in an aquarium 
are secured 

There arc no dealers In rare fishes os there are 
In anluml*, and since many fishe* die off, the exhibits 
must Is* replenlslted to some extent every year The 
New York Aquarium shows fishes from as for south 
as the Bemiudus and Florida, from all the adjacent 
Atlantic t'oaMt and from all the fresh waters east of 
the Alleglmnles. It Is quite different fishing for aqua 
rtum specimens. You can't 
use a hook, and Just any 
fish that you pick up won't 
HU tlie MIL 

A short time ago the New 
York Aquarium had built to 
order a 35-foot boat to use 
In cruising about the adja¬ 
cent coasts. Every week dur 
ing Hie warm seam fills 
boat Is stocked with pro¬ 
visions and a party sets 
out on a fish-collecting trip 
In the bottom of the boot \h 
u well, filled with water, Into 
which the fish are thrown 
after they have been caught 
The well Is open so that 
fresh sen water Is kept flow¬ 
ing In and out through slats 
and wire netting Two or 
three days are spent on a 
trip of this sort, looking for 
curiosities along ttmjpMt 
One of the mo y jSmark- 
able things is the cmmge In 
the kind of fish available in 
certain localities. Only a few 
years ago saa horses were 
amt singly com mon all 
around New York. These cute little fishes, only five or 
six Inches in length, bnt with tiny beads shaped like 
those of horses, were so copimon that the New York 
Aquarium chbse the sea hone as Its official emblem or 
trade mark. Tha sea horse dsrign was used on sta¬ 
tionery, guide books and badges. Bnt today there Is not 
a sea horee to be found Ip. the vicinity of New York, 
all of them apparently haring been kilted off in a hard 
winter a tew years back. Sbeepsbakd Bay on Long 
Island was named tor the sheepsbsed, bnt that dsh fe 
no longer found in this ridnlty Die mackerel is re¬ 
ported to ba quitting the shone near New York. 



The puffer, shown here inflated, can take in either air or water to make him 
three times Ms normal aUe 



l*H i The Portuguese man-of-war most conspicuous of the jelly ftihwu Center i fhsrk-euoker boMlns up * pen of tutor weigh¬ 
ing XI pound* «iui Uw unaided power of Ho ouetloo-dJalL JtffMr A curious specimen dressed up to prove that the heads 

of earn flshw are strlUnsfcr human la appearance 

Some curiosities from the world of the aquarium 
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Certain fish ara usually to bo tatan In certain places. 
For tamtam* the freon more/ 1* to be found near coral 
tosts, being h tropical flab Flounders, to which family 
the hfcttbnt belongs, are found where there In a sandy 
bottom. Blackflsbe* and cunners ere usually taken 
around old wharves. Fishes migrate much like birds, 
trupkt) flsbee often cowing quite far north for the 
summer season. 

The mors ambitious searches for aquarium exhibits 
mean tripe to the Bermudas end Florida On such oc¬ 
casion* lerge tanks ere loeded on the steamers end 
used to transport tlw flsh on the return tripe. The 
water In these tanks must be constantly renewed and 
usually the steamship pumps are kept busy pumping 
new water. It is on occasions such as this that the 
fishes show every symptom of seasickness, getting 
along very well in the era Itself, but objecting to the 
rough ride on the boat When flsh are to be shipped 
by boat they are usually not fed for a day before start 
tug; and their meals are also omitted during the first 
few days of the journey 

The New York Aquarium made three 
attempts to secure some porpoises from off 
Cape Hatteras. The first two attempts 
were unsuccessful, the small whales dy 
In* each time. Finally a seine 1,000 foet 
lung was stretched not a great distance 
out When « number of porpoises were 
behind the net a rowboat at each end wiu 
started moving and the porpoises were 
landed on the bench In order to keep 
them from dying tlrey were placed In a 
Malt water pond back of the heath, where 
they wen* again fished out the following 
morning and placed on huard u w hooner 
for shipment to New York Of course, 
porpoises are wurm-bhsxlcd. nlr-brcuthlng 
animals and not strictly fishes nut since 
they are warm blcssied, they always pre¬ 
sent u real problem In handling, for 
when placed In n small mnount of water 
they heat It to such an extent os to make 
It almost Impossible for them to live Ho 
tlie water lias to lie changed frequently 
while porpoise* are being shlpired, und In 
the tanks in which tliey Hre kept In cap¬ 
tivity, the water itinnt be renewed more 
often than with most fish 

Frequent excursions must be made V 
the fresh-water lakes and streams. Foi 
fish to be found neur at hand, tanks a 
loaded on an old wagon and token to near¬ 
by lakes. Then there are trips by rail 
to more distant points. 

About 2fi0 different varieties of fishes 
and other residents of the ocean and hikes 
find n home at the New York Aquarium 
each year There are many fishes that 
live only a short time and others that? 
are perfectly satisfied with their surround 
lugs year In and year out Efforts have 
been made from time to time to put her¬ 
ring, menhaden and butterfldi on exhibi¬ 
tion, but they refuse to live In cramped 
quarters. On tire other hund, a striped 
bass was perfectly content to live tn the 
aquarium for 20 years! A gnrpike lived 
for 18 years and a Pacific green turtle the 
same length of time But a big-eyed her 
ring lived only a week 

It keep* one ailendunt busy half Ills 
time cutting up the food for the fish, 
which consists mainly of other fishes. 

There are some residents which have to 
have a special diet For Instance, the lit¬ 
tle sea horse* which used to be so popular required a 
diet qf minute crustaceans called Oamuiarus, and necet- 
sltaMTtbo attendant* hunting up the fine sen moss on 
whlcfe the crustaceans were found. A sea cow at the 
aquarium refused to eat lettuce and insisted on eel 
grass and bread. 

Some four different kinds of water have to be kept 
In circulation. There Is ordinary filtered water from 
the bay for those fishes which are not particular, just 
so it is salty« then there la sea water for those who 
would not stand for anything polluted, and, finally, 
there la both warm and cold fresh water for those fishes 
requiring It The sen water originally was brought to 
the aquarium by tank steamer and this supply has been 
tn amtfaual ass ever since, flowing back to a large 
rapemdr. through Alters. In winter the sea water 
has ft be heated for the tropical fishes and In summer 
It la equally ameniUi that it be refrigerated for the 
northern ftsbe*. 

Seal* Mahay* attract attention, but fow people know 
how thf am trained. They are not fishes, of course, 


but they are quite human. They are always full of 
curiosity and rump about the tank like youngsters. 
Heals can be fairly ecudly trained to perform. If they 
are being taught to play boll, however, the ball must be 
tossed to them until tliey accidentally do what to wonted 
and then they are rewarded with a piece of Hah The 
seal begins to see that if he does the some thing every 
time he Is going to get a piece of fish, and so It be¬ 
comes a matter of habit. When u troup of seals are 
traveling on the road, giving performances, there are 
always two or three understudies who are Yearning the 
tricks. 

But Liu* biggest miracle of ull la that performed 
by the starfish While most fishes have power to re¬ 
generate their fins If they ure not entirely torn off, 
this fish can regenerate Its anus If they are torn off 
Half of a starfish muy he destroyed and the other half 
will grow again In fact, coses have been recorded 
where an entirety new starfish grew from only the ren 
Irwl group of cells. 



time these little “sea heroes** were common ground New 
but they have all disappeared 

Tetralin, tke New Motor Fuel 

T IIS world** supply of petroleum Is limited. It Is be¬ 
coming increasingly difficult to locate new oil fields, 
and the old deposits are beginning to run dry It 1* 
more apparent each day that substitutes for petroleum 
and petroleum products will soon enter the market In 
large quantities, and the sooner this occurs, the longer 
the petroleum will lost 

An artificial situation Has brought about In Germany, 
a fow years back, due to the cutting off of foreign 
sources of petroleum and Its distillates. The Germans 
turned to tire one mineral which is found In abundance 
all over the world, and concerning whose possible early 
exhaustion we need not be worried—coal When coal 
is distilled to make gas, there are obtained, along with 
the latter, by-product* which are much more valuable 
and important than the gas Itself One of these Is coal 
tor, about which we have beard many times in the 
past, a* the source of raw materials from which syn 
tbetlc dmps perfumes and dye* are made The Ger¬ 
mans found that they could make a very fine lubricating 


oil from coal tar, and also that it would furnish then* 
with a fuel thut could be used to good advantage In 
the place of gasoline. 

The use of ben sol, also derived from coal tar for run¬ 
ning Internal combustion engine* has been descrilred In 
t bo pOHt, hut there In another fuel whkh <nm he made- 
from coal tar and which apparently give** much belter 
results. In the distillation of cnul tur there Is obtained 
u produit, tailed naphthalene, which Is familiar to all 
In the form of tur camphor, used to keep the moth* 
uwnv from l lot box When the pure naphthalene to 
treated with hydrogen gas In the presence of nickel, 
which nets us u catalyst, there Is produced uu entire- 
series of compounds according to the number of 
hydrogen atoms added to the naphthalene molecule- 
When Ibis ntunlrer Is four, there Is obtained tetruhydru 
nuphthulene, or tetraJln for sliori, a tviiarlctw liquid 
with n characterlMth odor, bulling at M degrees Cenil 
grade Its resemblance to gasollm lies in the fnct that 
It Is fluid at low temperatures md thut Us ignition 
temperaum Is nmqmrHllvely high (TP 
degrees) It resembles benzol In that tire 
explosions obtained with It ure gentle and 
there is no tendency for It to take fin In 
the cy linder 

Tire main advantages of telrulln are its 
high specific, gravity,09T r i, and ltsequuMy 
high calorific, power per unit weight, 
which Is 13,000 calories per kilogram 
agulnsL 11,000 for gusollne On lire >olu 
metric IuihIk, tire calorific (tower of UH- 
ralln Is 11,J(N> calories jsr liter, ugalnsi 
70tN) for gasoline* and 8fi00 for ben no 1 
Because of its high boiling point, it to 
Impossible lo use telrulln by Itself, but In 
admixture with gasoline, benzol and alco¬ 
hol In \urlous comlilunlions und projsjr 
thats. It jjves \cr> good results In the 
automobile engine for cxnmple, an equal 
mixture of teiralln und Irenzol will starf 
ocn a odd engine, und llrere to no dtfll 
cully c \pcrlc*nc*s| in running tire engluo 
with rids fuel 

1 In re recent 1\ iip)mired a report of 
some very Informative tests made with a 
1 1 1 mixture of touzol alcohol and tet 
ralln for the dc lulls the. reader Is re 
feired to Auto Tec Imik, llfc!l \*m It, JH 
and l'l r l he engine was of MT» horse power 
and tlie cuihurtror was of tlie type used 
VC nil gasoline fuel The tetralin fuel gnu 
about miles }s r gallon while the hhiiu 
hum blue got but IJ miles to tlie gallon 
with kUHcdlnc The s|»eed reached 5T» to 
Go miles (S r la»ur 

Alii t« trulln alcohol Irenzol mixture 
to also a \m kihmI sulistliiiti fi»r guHuUm 
In running Internut combustion engines 
Ihe mixture mn lie used to sturl cold 
motors It does uot foul the s|mrk plugs 
and there Is no dittoult\ cxjieriencod with 
Its use due to the presence of water In 
I la carburetor The calorific power of 
tills mixture Is fi-Tcd calories tier kllogruin 
Vt the pr» sent time. tlie production or 
retrnlln Is not verv gmit, but Its dec* I- 
oiHnent will be fast, us Ure bvdruauphth- 
icltsies him other Important eonimerc Ini 
uses hh well Whether the available suit- 
pile* of these iimlerlnto. that Is Isdzol anil 
tetralin, can fill the demands for a motor 
fuel will detrend largely on ihe develop¬ 
ment of the by product coke o\*n and tin 
use of coke In file /dues of raw I for In¬ 
dustrial and house-hold purposes Kveni- 
unity, AS the petroleum supplies Irecoim exhausted, thto 
plan of operation will receive more Httention than Is 
accorded It at Ihe present lime, although even todav 
there Is a movement afoot to educate jreoplc to um- 
cokc instead of coal 

Concrete Houses 

T UB use of concrete houses to becoming common in 
\urJous sections of the country In connection with 
Hie general prog rain for the investigation and improve¬ 
ment of 1 lousing conditions now Irelng carried out hv 
the Bureau) of StundardM, several trips of liwpetllon 
have toren made by members of tlie wtaff of that burenir 
to study Improvements In the building of concrete 
houses Tire trip recently made Included many project* 
In the vicinity of Plttrtwrgh, Cleveland, Chicago and 
Minneapolis. Great Improvements, both In the ordinary 
uses of the concrete und in tire architectural aid orna 
mental effects obtained, were noted cm this trip. It 
seems certain that some style of concrete house will 
become very common In the near future 
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Nelson's “Victory" Mikes Her List Voyage 

T IJK greatest battle of the days of wooden ship* wag 
that of Trafiilgnr—the uwmt noted of ths Hne-of- 
tmttleship* In that stupendous fight was the "Vic to r y 1 * 
—and the mont fammiM of the many famous captains 
and admlralH that fought and bled on that great day 
was the Imniortul NiIkud who, shot down In the hour 
of trliimph on the quarterdeck of the 
Victor}," expired a fear hours later 
In her cockpit 

Now ull of theee thing* happened 
over 100 years ago, and an appreci 
alive iieople have ho carefully pro- 
nerved the old three-decker, that site 
in uHoat tinlaj and this In spits of 
the fact that her mi ken timbers were 
fashioned and treenalled together 
over IfiO year* ago or, to be exact, 

In the year 1705. nowever, the rnr 
ages of time and weather tell, and 
despite all her staunchness, and the 
loving cure with which site ban been 
preserved, the old craft Is In a bnd 
way Hence, It was recently decided 
ty the Admiralty to place her In one 
of the older and smaller drvdock*, 
known as No 2 at the Portsmouth 
Navy Yard, and irive the hull a thor¬ 
ough examination If the bottom Mm 
hers are found in he too far gone to 
permit of the ship remaining admit, 
or to warrant reconstruction, the 
“Victory" will lime the little stone 
dock all to herself a* her flnul and 
Itcrraanent resting place 
When she wits ducked and nnvrn 
tered, It was found that much of the 
<<ofiper on her bottom lind been dis¬ 
placed, and that there was sonic de¬ 
cay of her timbers. At the present 
writing no detailed refiort of her con 
dittos Hi available It la to be hoped, 
because of the fame of the great 
suitor—a fame that has reached for 
beyond the limits of the British Navy 
Iterif, and la nowhere more gladly 
recognised than In our own United 
Htatea Navy—It Is to be hoped that 
the grand old ship may be preserved 
for many generations to come 
Although the three-decker Hne-of- 
tiattleahlp of the Klghteenth Century 
was a dignified Impressive and highly 
picturesque object, she was not a big 
vessel. Judged by modern standards. 

Thus, wo are told that such ships of 
100 guas were, In the year 1720, 174 
feet hug by 51 feet In the extreme 
breadth, and that they measured 
about 1500 tons and that In 1740, or 
Just before the "Victory" was built, 
u three-decker was 178 feet long by 
01 feet In breadth, and measured 
about 2000 tons. The lHtter figures 
were exceeded In the “Victory," which 
was 186 feet on the gun deck, 52 feet 
broad, and of 2102 tons measurement 
In the same iiertod the 100-gun ship 
•curried a complement. Including offi¬ 
cers and men. of about 8Trf) Nelsee’s fiaa 

These ships were built of oak and. entering a dry 
hers use they were built In the open, 
and many of them, due to tlie urgent 
demand, were hullt of absolutely 
green timber, their useful life waa 
often of abort duration, some of the 
ships being unserviceable after 10 or 
in years. This happened, of course, 
only under conditions such as ob¬ 
tained in onr own war, when we were 
slapping ships together In any old 
fashion. In answer to the demand for 
"ships, ships, and yet more ships." 

However, when there was no ar¬ 
gent rush, and seasoned timber coaid 
be used, these old battleships proved , 

to be exceedingly staunch and of long ■tmrisd 1 
life, as witness the “Victory," bunt 
In 1750. They were constructed of selected oak, well 
seasoned, and the scantling was to onr modem eyas 
of enormous dimensions. It la a curious fact that tha 
fastening was by means of treenails Instead of by metal 
spikee or bolts. The diameter of the treenails, we art 
told by Ohatterton la his delightful book "fthtpa and 
Ways of Other Days,' was determined on the beats of 
one Inch for every ino feet length of the ship. The 


bottom below the waterline was covered with t*rtei 
brown paper over which was nailed a sheathing of thfe 
copper plate*. 

We show a longitudinal teeth* Of a typical three- 
decker of that date. The guns Were arranged to rows 
along her three docks, the lower gun-deck being a Uttk 
above the waterline. These decks ran from atom to 
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LsngttwHnal sec t ion through a battleship of tin_ 

strutted. The ships were bulk ef selected oak and #f groat nattdky l 

rted oak, wall stem, and there was also a forecastle-deck forward 
r modem eye* and a quarter-deck aft Below the lower gunnleCk wore 
i fact that the colled the huge hemp cablea, 796 toet to fcngth and 
ad of by metal over 6 Inches in diameter Bern alee were the pow gnr 
Mttails, wo art magastoea, stoma, etc. Net** painted Us dAe Mmt 
sk “Ships and with a yellow stripe aksig each Rne of porta. A chock- 
n the baste of end effect was produced by patotteg the ports Mack, 
be ship. Ttos A “first rate" carried cither fit- or dt^oondm on hbr 
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T he Krapp w o rk s, of fin* oa0 
our attention to a statement to Our 
November issue among the “Mtete** 
teneous Notes," to the afifeet that they 
had at the time three bow Us e r s under 
construction, also to a u PntmU and 
Trademark Note 1 * to the TTirsmhSr 
issue stating that this firm had 
plied for French patents on eight In¬ 
ventions pertaining to guns, gun 
mounts, etc. 

Messrs. Krapp tel that these items 
are apt to spread the Imprsarina that 
they are acting contrary to the stipu¬ 
lations of the VersstUes Treaty. TUy 
accordingly request that we give mmoa 
to the explanat i on that at tha mo¬ 
ment, three 28-ccntlmefer howltsers, 
which had been purchased ton the 
Krapps by the Brasilian Oovenunent 
before the war, an being mounted at 
Bsohu with the expr ess of 

tbs Entente and under the sq pr i h h a 
of the IntoraUled Oontrol Qommlaston 
Besides these three guns, It Is sxplldt- 
ly stated, no war material has been 
made at the B u m plant sines the con¬ 
clusion of the treaty 
With regard to the patents men¬ 
tioned, It is pototetd out that neces¬ 
sarily the Krapp firm made numerous 
inventions during the actual period of 
the war, and that at the time It was 
obviously Impnerible to protect their 
rights to these Inventions to countries 
which were then at war with Ger¬ 
many It la the desire to protect 
themselves to the proprietorship of 
those inventions that has led to the 
filing of the patents to question, and 
the very cogent inference is suggested, 
that if the Krapps were at preeeat 
engaged to war-like activity, the test 
thing they would do would he to re¬ 
veal this foot by applying for patents 
to the Entente nations. We are very 
glad to print this explanation, and to 
note the careful attention which Is 
apparently being given by the man- 
agKZNnt of the Krapps to the contents 
of the Scntirrmc imuca. 
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Sugars of Great Price 

Som^Sitft Viri^tieif of Special Uses* Worth Mon Than Their Weight in Bullion 

By James H. CoUms 


JOS 


>apound* Tea, it is now 
t*k4he wkrltet for tin me who want It* 

. Hot wife* btapfatotoeet buyer*, yet 
buy* it indirectly 

' It fa «tod a tretetaea» rt ana of the 

* biardeet and too* expensive of a very to* 
tafae*ta*UM Of products developed In re- 
WMft ft/m by American chwl*t*~the rare 
Mger* Pat Op In little tm-gnun pact* 
agfe at $ 10 , lie price In fold for that quan¬ 
tity weighs about S40 grata*, and ten 
gfama of sttgnr IW grains. It is worth 
Virtually one and a half time* its weight 
faff**- ton by the troy pound. It coats 
wot* Ow* Ill ounces of gold 

Thi* particular rare eager was originally 
known as *mftsm, n or mushroom sugar, 
because U is Sound ta ergot, a mlcroneoplc 
Attlta Bsrthekrt, the great French chem¬ 
ist; tot prepared it from trehala manna 
In iwOt and some Idea of Its scarcity Is 
gained when ope knows that this manna, 
the excretion of an Insect found to Persia 
and Turkey ta the form of cocoons, con* 
slots chiefly of starch, sugar and gum de¬ 
rived from a species of globe thistle upon 
which the Insect feeds* Within the last 
two years, It has ben found ta the reeurrsctlun plant 
that grpws abundantly ta our ^Southwestern states, 
this Ik the familiar plant sold ss a curiosity, appar¬ 
ently dead, bht coming to Ufa when placed ta water 
Pop tabling two per cent of trehalose, American chem¬ 
ists found a more abundant material from which to 
tanks ft commercially—abundant ta the sense that two 
or three pounds of this sugar yearly will take care of 
all their customers. 

What does the stuff look like—oiul what Is it used 
fort Just a toe, white crystalline powder, sweet ish but 
not sweet ta taste, and, like all the rare sugars, used In 
the delicate Identlflcathm work of the bacteriologist k. 

We all speak familiarly of bacteria There Is the old 
Joke about them bring called germs ta Germany, para¬ 
sites I* France and microbes In Ireland, ITowever, even 
to the bacteriologist, the majority of them are Imlidble 
tinder the highest power microscope If we first think 
of the Infinite variety of plants In u truptatl Jungle and 
a botanist turned loose to Identify and classify them 
and then think of the bacteria ns u nitonswoplc nnd 
sub-mtcroecople botanical world, as Infinite In Its vnri 
«ty, and the bacteriologist turned loose to Identify n 
few thousand of them ta one sltort Ufa—then we get 

* the bacteria into some perspective. 

To Identify many of them, the bacteriologist must 
(tad something upon which they will grow, and they 
alone, far lie cannot see them. Planting 
bis particular bacteria upon some “cul¬ 
ture” tike one of the rare sugars, with b 
Is their congenial garden soil he raises an 
invisible crop. Injected Into a rabldt or 
* guinea pig, this culture produces symp¬ 
toms associated with that particular kind 
ri bacteria end the identification Is com 
ptyt* 

Even were It cheap, trehalose would not 
do far borne brew, because it will not far* 
tttefct wtfa tofltaary brewers 1 or baker*’ 
r yeast, but certain wild yeasts are said to 
y^rtntirt ta K* and some of those wild 
yaa kts flrfdi are bacteria—may be of 
grant fapprtitncft to man, If benign, they 
will perhaps Improve his products, enrich 
Ms tot; or cure Us metafile*. and If they 
happen fa be malign, they will spoil his 
, wM* or mate him stek—even kill 
.tank A rtosubotanes Utettabalose may 
teuto arty mam by Which they can be 
Ot u c ti et - Heoatm pore trehatoee has ham 
“ r until ndw. very UttW 
arch has bate .done 
14 opms up % vinfajtow 
tJnwjstigetpe. * ^ 
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indirectly you are buying these products as part of the 
scientific research work yon support as, a taxpayer, a 
contributor, or maybe a patient 
The rare sugars haxe been developed chiefly through 
the scientific research of American chemists, and they 
are entitled to the sola credit for producing them com¬ 
mercially Before 1014, German chemists had failed to 
produce them In chemical purity on a scientific scale— 
some of them they eouldnt produce at alt 
American research ta this little-known field, was begun 
by chemists working for Uncle Sum Their Job, ut flic 
outset, wus to study problems connected wtth tho pro¬ 
duction of every-day sugar a* we know It in the sugar 
howl and In syrup With a number of assintnnts, Dr 
C H Hudson began this work seven or right years ago 
ta the cnrhohjdrnte laboratory of the United Stuteu 
Bureau of (liemiHlry Cane syrup producers in the 
south were having (rouble—people complained that 
their syrup frequently fermented or crystfillsed There 
is on enzyme known as “Invertnscs” which can ho mixed 
with syrup to prevent that, provided it could I* made 
cheap enough It Is found in many yeasts and other 
fungi as well as pollen grains, beet root and other 
sources. It Is s ferment or “enzyme” This work with 
lnvertnse dim ted Attention to the rare sugars, and the 
government cliemlMs went after them, passing from 
the study of practical problems to pure research Homo 
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of the rare sugars were already known as 
laboratory substances, but methods of iso* 
htilng them were xugue and uncertain In 
a amt cases, they hud not been rendered 
pure, and In no case hud they been brought 
to the polnL of manufacture nnd made 
available far schntific workers. Batter 
methods wire devised for Isolating tbeae 
known sugurs, and tatcr making them ta 
quantltx Other rare sugurs were discov¬ 
ered by mendsrs of l)r Hudsons staff. 
One young chemistry U who had gone 
Into the laboratory right after taking bis 
degree, found these rare sugurs so inter¬ 
esting that he specialized In them, carving 
out a profession for himself The govern¬ 
ment's carbohydrate laboratory published 
Its results and went back to practical 
sugar-bowl problem*, roost of the ebon* 
lets participating ta the rare sugar hunt 
leaving the government service tor work 
far from rare sugar fields. But T Swann 
Harding, the young B S. who found tbeae 
rare sugars fascinating, kept on seeking 
ways of manufacturing them, and at¬ 
tracted the uttentlun of a pharmaceutical 
concern fur-sighted enough to undertake 
their commercial development Today, Ur Harding Is 
not only the chief authority In his unique profession, 
but pru< ttcully the only specialist In his line—to para¬ 
phrase Louis XIV, the profession, It Is Itel 
“It Ik not u large nor an immensely profitable line 
let * lie says, “hut for whutever It Is worth I am It— 
living proof that u brain, no matter of how low liorse- 
powor, will get somewhere In eleven yean of speciali¬ 
sation” 

As an outcome of Ids work the Intel three yearn, the 
chemical story of more than one rare sugur brought 
down to date winds up with a reference to bin work 
In the sugar Iwwi ts only one number of a large 
family of organic themicaK known by the word “sug¬ 
ars Then are d««ons of 1 1 test and new ones are 
bring dlsooxored every now nnd then Like all organic 
cliemlcnN, thex intur In HyKteimith gnaijw and these 
gnuifm ure mimed according to the nimilnu of carbuti 
atoniA octurrlng In the molecule Thus it ‘hexostf* is 
so < uNed ItecuuHe It Iiiih Mx iiIoiiim of tarlioti 

The majority t«f tla rare sugars nre rare Indeed. 
They huve been mude In the lulMiratory In minute (putn- 
tltles, studied to some extent, but remain chemical 
i urhisltles. About fifteen of the rare sugurs already 
have some comiumlal tnijMirtauce, and others will 
tvcntUHlh Ik added for rare sugurs are constantly 
being studied chemically and bactiriologlcttllj, and new 
uses fouml for them every little while 
They ure In constant demand tn the nd«n 
title world thougti thex were new*r avalb 
uhle coimncaiall) until two or three years 
ago 

Tlie first rare sugar studied by Uncle 
Hams chemists was “rufflnoae,” which Is 
the Nocornl most exisroslxe at |1V) a 
ftound It rtully consists of thn*e simpler 
sugurs nnd can ta partially broken down 
to ‘mrilldoHe,’ and “Uxulowe ’ or wholly 
broken down to “gnhutose,” ‘gluctow’ and 
Mevnlose’ It wns first fouml In u euca¬ 
lyptus. described bv Mudle In 18K John¬ 
ston first nmdi Ihe sagur In 1H43, calling 
It eucalyi»tU 8 sugar I/dseau crystallsed ll 
from sugar lieet residues, mlllng It raf- 
tlavse from the French word * to refine” in 
1830. Kltthuuwn 1 so luted It from cotton¬ 
seed meal ta 188-1, calling It “gnsaypoae.” 
A year later fallens suggested that all 
these sugars were the saute thing, and an 
ft proved. Hudson and Harding evolved 
a method for making It ta 1014, and Har¬ 
ding Inter dexised a method of manufac¬ 
turing It In commercial quantities. At fUSO 
it pound, the ntfltaoae in our cottoaaaed 
meal alone would, tn one year, more than 
pay off our national debt, for it is worth 
$30,000,000,000. But it would cost mere 
than the national debt to extract It, and 
a few doom pound* yearly are all the 
scientific world requires. 

(Cofriiaaed on pops dflf) 


which would 
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Automatic Train Control Blad 

What the Recent Action of the Interstate Commerce OmttnW 

ByCH. Cku*fy 


F OR An many yean aa Inventor* hart claimed to ba 
able to produce a device which will automatically 
control the apeed of a train, or atop It It the mginecr 
falls to see the signal, railroads have onbM that 
the plans proposed were impractical, that they wouldn't 
work In bad weather, that they were too soEpmudre, that 
they wouldn't Increase safety materially, and that they 
were unnecessary anyway where Mock-signal* were 
employed A similar categorical set of objections baa 
been urged against every revolutionary Invention, air 
brake, automatic coupler, linotype, automatic telephone 
exchange, etc. 

But the old order changeth and giveth way to the 
new, and the new In this matter Is literally an “order” 
from the Interstate Commerce Commission (dated Jan* 
uary 10, 1022) to 40 of the leading railroads of this 
country to show cause on or before March lfitb of this 
year why they should not be required to Install auto* 
matte train control on or before July 1, 1024. 

In spite of the fine record of some of the railroads* of 
hundreds of thousand* of passengers carried yearly 
without a fatality, no one seriously questions the fact 
that American railroad* take a heavy toll of lives and 
llmhe every year, and for years Inventors have been 
clamoring that their automatic train control devices 
would largely decrease such toll Now we are to see 
whether or not modem science can stop some of the 
wicked low of life, this order of the Interstate Com* 
roerce Commission to those enthusiastic over automatic 
train control appears as bidding fair to be as revolu¬ 
tionary in its results as was the invention of the air 
brake. 

The Interstate Commerce Commission has not been 
led to Issuing this order arbitrarily or suddenly Prom 
1907 to 1912 the Block fttgnal and Train 
Control Board of the I C C. has been i 
operating, as a result of a Congressional 
resolution, and since 1012 the 1 C. C rjrt 

Bureau of Safety has continued such in- # ‘ 

vestigatlons. As a result of 14 yam of X 

labor the I C C has come to the conclu- *j 

shat that automatic control of trains is mo ^ ® 

practicable, that the use of automatic to soft 

train control devices Is desirable as a At (/i 

means of lmwarning safety, and that the that th 

development of automatic train control made I 

devices has reached a stage warranting / 

the installation and use of such devices cfomm 

on a more extended scale The succes- deicrtl 

alve Investigations with their satisfactory 
results, and the recognised obvious need ****** 1 

tor some such device, resulted In the in- _____ 
elusion of a section In the transportation I* 1 1 ■ 

act of 1920 whUli places upon the I 0,0. 
the duty, after Investigation, of ordering the Installa¬ 
tion by the carriers of automatic train-stop or auto¬ 
matic trnln-control devices which comply with pre¬ 
scribed specifications and requirements. That section, 
now section JO of the Interstate commerce act, pro¬ 
vides 

“That the commission may, after Investigation, order 
any carrier by railroad subject to this act, within a 
time specified In the order, to install automatic train- 
stop or train-control dexlces or other safety (Series*, 
which comply with specifications and requirements pre¬ 
scribed by the commission, upon the whole or any part 
of Its railroad, such order to be Issued and published at 
least two years before the date specified for its ful¬ 
fillment ” 

Engineers will understand the difficulty which faced 
tbs I CO In promulgating specifications for a device 
of this kind Such sped licit tious must be alMncH&siv* 
and yet no one of them must be contradictory of an¬ 
other, either In wording or In results. Not one mors 
specification than necessary must be included, In order 
that aa wide a latitude as possible be given railroads 
in choice, and jet not one too few must be stated. In 
order that the device selected be sure to bo adequate 
to the work to be performed 
The definition of automatic train-stop or train-control 
devices adopted by the L C C Is as follows 
"A system or installation so arranged that Its oper¬ 
ation will automatically result In either one or tha 
other, or both, of the following conditions first—Aa- 
tomstic Train Stop.—The application of the hrafts% 
until the train has been brought to a stop. Second— 
Automatic Speed Control — The application of the 
brakes whre the speed of the train exceeds a prescribed 


rate and continued until tbs «p*sd has been redaosd to 
a predetermined and prescribed rat*” 

The I. 0 0. specifies that an dev i ces ad o pted and 
meet certain general requirements; All a utoma tic trek* 
stop devices must be effectlre when the signal Admit¬ 
ting the train to the block Indi cate s *stopT and so 
far as possible, when the signal toils to bM^^ata exist¬ 
ing danger conditions, All automatic train-control or 
speed-control device* must b* effective whan the train 
is not being properly controlled hr the Sngtne man, add 
all automatic train-stop, train-control or re *sd<o ut rol 
devices must ba operative at braking distance from 
tbs stopalgnal location if signals are not orertajppSd, 
or at tbs stop-signal location if in adequate overlay is 
provided. 

The apparatus of train-control devices acceptable tor 
installation under this order must be so constructed OS. 
to operate tn connection with a mr s tam of Aged ttoffc 
or tauripeklng signals, if cond iti on s require and so" 
Uter-ftAnpcted with the fixed ALgnal system M to pm 
form Its latonded function, in event of toft?* of tim 
engineer to obey signal Indications and* so far as pos¬ 
sible, when the signal falls to Indicate a condition re¬ 
quiring an application of the brakes. 

Train control apparatus must, so far as possi ble , per¬ 
form Its functions If an essential pert fails or Is re¬ 
moved, or n break, cross or ground occurs In electric 
clrcuUm or In case of a failure of energy Indications 
of the fixed signal must depend, so far as possible, 
upon the operation of the track element of the train 
control device, and the proper operative relation be¬ 
tween the parts along the roadway and the parts on 
the train must be assured under all conditions of speed, 
weather, wear, oscillation and shock. 


r THHE recent actum of the Interstate Commerce Commission tn csfl- 
/ mg upon forty-rune of the leadmf railroad* to butaU the automatic 

A ,L~ auluaa Jt/ iL.W fL. f«*g. M J. - J — — 


A stop on die sections of thetr rood* where the trafic is densest end 
most liable to accidents, ts one of the most important act* of that body 
to safeguard the traveling public Fortunately the practical inventors of 
the Untied States have so far anticipated dm action of die Commission 
that there are today several systems of automatic stop which have been 
made the subject of exhaustive tests, on the leading railroads of As com- 
trp. In view of the far-reaching of acts of dm rulmg of the Interstate 
Commerce Commission, we have decided to pabtish a series of articles 
descnbbtf the most successful of the safety-stop systems. The first of 
these will appear m the June issue. —EDITOR. 


The release of brakes after automatic application 
must be Impossible until the train has been brought to 
a stop, or its speed been reduced to a pred e t e r m ined 
rate, or the obstruction or other condition causing the 
brake application removed, yet It must not interfere 
with the application of the brakes by the engineer or 
impair the efficiency of the air brake system. It must 
be operative when the engine la running forward or 
backward, and when two or more restore are coupled 
together, or a pushing or helping engine is fired, It 
must operate re the engine from which the brakes are 
controlled. 

A very important provision requires tbs appoints* 
to be so constructed that It srtil op era te under all 
weather renditions which penult trek movement* end 
of coqkf* it must conform to eetobUshed drerenfiw hr 
eqfitpkent and structures. Neither gfeaU inf tostaBA* 
tire Ik made that constitutes a setytto danger to 
nmpkvr— or pemm gere, 

ThA L C. a brings forth Very olreriy Jn its report As 
fact {hat, while the order will fintoghMAr flares tog*. - 
expenditure of money, there iy tobs expired A corefire ' 

S galn of no man Amount* t a IMrerJ 

report* indicate that trim iWg tofet.initodkr 
bead-re and ree^dctftttfous resulted t» dta* , 
retiroad mofierty •***eg ores bk*m*re£fe* : 
and to 2*4 deems op* tnjartre 
r the two red onaiatf yaare tpmjSmHt* W[~ 

t» StVSMS& 

Oh Oath Vmm, art tte Man* •StjwSptrtW ' 
•dd*. tte total ttm to aBjawfrKrt^' fta* W i 


«mm jwot» t% tool- 

san M n fibs tostaUattcn et a otofeiato traktoutaff 
rereore Ww spapmnaa or runes ec 4000 ananr wg, 
Ute l lwW f rt - 1 . ,» 

.ftatg teVdMto n. that 
tot M MMrt teten OtedMjtete* # >jM| t 
m*m» w* m u »>t m wr mjHwjm, 

imu Pretog toesy twelve »refte nr wtt^ tdee t 

(Trr s in rea taj enrfi Ifiregt t ga tsA typ, oe kkres re j Bn dj T 
tn ire deaths andtojury to 4* pesf&Tw dpP 
mints eansed tT deaths and fajnry to »11 
totkl k tn k vm and vm mjarel 'TWeotyibt: hi, 
tbeafi eokkres occurred re tinea operased by Ai'iS m 
*4M) and of *00 it happened in mttsdf aatekrte 
atokk Of tbs It, i were rear-end, A wren b*ti-d* 
aad i were side oomstres. Of tim 17 ocnukmwbeWV 
Mock signal territory there wire 1$ sank, I* 
adore regtoemsn, pilots re motagmre toned preppy 
to observe or obey spat todfeatire* There WWdU P 
wftr would hare bare prevented had aA aW sw m- ofap? 
matlc trsto eontifit systsm been In USe. 

The Interstate Commerce Orenrtdrire redsarefs W< 
meet tn advance the argnmenta which of necessity wQf 
be raised against what many wtil term a drastic orders 
It will be difficult, indeed, tat more mteraekAmdrek 
in earing the tn vestment requ i re d to ans wer each fib 4 
argument as this, quoted from the L<X<X r ep ort Ob 
their own order* 

“Our investigations hare shown that automatic tram 
centred has long since passed the e xperim ental stag*. 
In fact, no safety devices such as thq automatic ton* 
pier, the air brake and the automatic block Signal were 
p er fected to as high a degree ts the afire* 

. . .— 7 1 matte train control Mm 4 !leg wrib 

either ordered instaBed or were rehatmr- 
n cefl- tiy adopted. The to u rtesn yfiare of Iktre 
tigation and study, the service tests under 
T~™5 varying conditions and tike results oh- 

" 1 i *T tamed In the actual employment fit there 

1 device* over periods of years upon notes 

to** of of the roads hare dearly demonstrated 

rmuofi the praeticabtuty of and the neces ti ty tot 

9 been automatic trafaHdop «nd train-easteSK. ff 
com>- For the benefit of the few who read 

entaie this who may not be conversant with mod- 

wikim m tovretlotw In this field, It ton at to 

yjrz explained that the re of automatic teste 

f control devices dose not remove Initiative 

titans the engineer. tJhdet (ha block stg- 
. nal systsm, the stop rigaal is mandatory; 

^ the engineer has no cbotee hot to *toy 

It has never been considered that tte 
nuuHtatory oonumnd to Mop InrolvM wy Vm. of int> 
tl.tlTB co the ptbrt of the MitMer. 

T*»» ontoknotle train control makaa tte mandate at* 
ftcdw nm wten tte wBgtwwr doeon’t aa It ft te 
•at tte rtaal. ana atopa, tte antwate trata control 
doean’t operate. If te down’t aaa It or ntaUf It 
“forgett" or trta to "an Ur," ontonatie train cotrol 
tatea tte tain and atopa It Tte oaro tm te ottl of 
-pood control ▲ ontlooary rtcnal te often d te o te jo d t 
aatomatte train otettrol Oil tore tte wmtnMr a rtp 
it Dot U te oteyn UU usual octnmaUd Mted Aiy: 

te rota not tero Ua train tntanppt at wrteartt l , 

At a atract croartns tte oUairltoMa upMrhUM tea 
tte dUld on tte rtdmraDi iratts. ft fcteMIkitti 
ont la tte artd4>0 (< tte teat, tte odfaar CMw | 
•«d tela, 1ft ap«^W*'*tteln«tenoror. telaSt* 
tndn 0004 tetetertte train tteat tn, trtrtMl>teMC 
tore tor the uAtntuktos DMWbctito n r - 

tetcM tnngoM, 


mm&ms 
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rntrol on the North Platte 

Tfcst WUI Stra igh t en Out the Water Supply of Southeastern Wyoming 
By & A Pinter* 
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The vratnring plan of the 
Mtoitfiftfatta pro jsctprovlds s 
fee (Ap stock* of Wood w»* 
tMtW a wesrvolr oontrotisfi 
by tb* Fathflndec Dean* built 
a$f*M two Nojptb Pl«t;U 
JUpopv 00; PUm watiiivpt of 
^>rjifr apd lOO nttn north* 
east of ObtycSto Wyoming. It la the second largest 
IqdfraMi enterprise of the Reclamation Service of tbs 
mftfilMi Department of Interior, the Boise project 
Ha Idaho bring the largest. At present, 14&000 acres of 
^(pntttf lands are being reclaimed to productive uesa, 
etf^Nto fba irfeaa have been completed 28X000 scree 
of grtmUfl rip be redee m e d to agricultural production. 
When fevtffttory of title Irrigation enterprise was taken 
car jtfH M, m the project bad already entailed an 
expenditure of 811 ^ 88 , 000 . 

Da dam ami r ea srvo ir have cost—-up to October 20, 
Tbo ree e r tol r la a receptacle for the 
dralBJMp of 12*000 square milaa. It extends tor 22 miles 
up the North £**tt* Blver and for 18 along tha Sweet* 
Water 2bW< the artificial “pond" being located at the 
jnn cti gp b* tbeee two rivere hi central Wyoming. The 
area of tWi watonvetalninc tank at the level of the 
aplRWay la 2X0OO acres and its capacity la 1,070,000 
acre Hast. Tha spillway exceeds 600 feet in length at 
an itlrmtkn of ISA feet above the stream bed. The 
river has an average run-off of 1*400,000 acre-feet at 
the Pathfinder Dam. Heavy nows in the winter and 
t£e subsequent flood waters In early spring may vary 
thtq figure conriderably. The run-off during one season 
was acre-feet Id excess of the average run-off. 

The Pathfinder Dam takes its name from a tradition 
that Genera! John a Krenpnt, popularly known as 
M Pathfifider, H once pawed through the canyon at the 
reservntr gfte qn one of hie exploring expeditions. This 
deep, narrow canyon Is on 
4li* North Platte Elver three 
mt)m below the mouth of the 
flfWaatWAter Etvsr and 00 
mliaafirmO|Mgwt%Wyom^ 
ttefiaduraat ntiwty station. 

The Wtbffttdsr Dam fa an 
"wreswjd: maadnry structure* 
tfiwrmfiua 4f the center line 
«■ 

towdtotonted hy a stone 

PBIM rnwhw® **h 
*■» **« 

tmrn and 

, ihe 

, - W a tf toiftt 4Mmti 

to^ti*!**** fa «** 



«l sw*WMe krilt of to* M.74S to 

Tha Whalen dtversiea dam that dlvMas the North Platte Into canals < 

arvolr Is full* Not remote from the south end of the 
huge prison for an artificial water supply an earthen 
dike has been built to dose a gap In the wall of the 
reeervolr 

▲ curved concrete guide wall extends from tbs north 
end of the dam a distance of 106 feet along the side 
of the spillway to protect the toe of the dam. Also, a 
bridge embraces the distance from the north end of the 
dam to the gatehouse above the eervlce gatehouse to 
that above the emergency gate shaft. Stones on the 
face of three massive water-retaining walls are squared 
and faced* being laid In regular courses with horizontal 
and vertical joints. On the inside of the structure are 
to be found oddly and Irregular-formed stones* some of 
which weigh as much as ten tons. These rocks are 
planted or embedded tn cement mortar* with concrete 
fllUhg up the opeaingi b e t w e e n the stones. Hortsontal 
steel bars fortify the upper 27 feet of the dam to a 
depth of five feet from either face. Two limes of se-lnch 
cast-iron pips course through the structure at elevation 
5075, or five feet higher than the Intake floor of the 
tunnel, and with floor elevation 5601 there Is an open 
Jng through the dam the section of which Is a square 
with side of four feet surmounted by a semi-circle with 
a radius of two feet. Stone employed In building the 
structure was hard coarse-grained granite* assembled 
fr«ui three different quarries* all located lew than one- 
fourth of g mile from the site of the dam. The face 
stones* varying from two to three feet In thicks 







placed In courses with joints 
one to two Inches thick. The 
backing stones—some of 
which weighed ten tons- 
averaged four tone In weight 
und were Irregular In stae 
They were laid In beds of 
cement mortar The vertical 
joints, Mix Inches wide, were 
filled with concrete in much 
the same fashion that a 
farmer mould daub the even¬ 
ings in his bom with mud. 

Identified with this 218- 
toot-hlgli masonry dam are 
two tunnels, respectively 480 
and 860 feet In length, 
through which the penned-up 
waters are supplied to the 
river tor diversion at points 
farther down the stream The 
discharge la regulated by 
tour high-pressure gates. The 
latter are of gray cast iron 
with the contact portion of 
a tech side the faces covered with 

bronso strips in order to 
make easy the sliding arrangement on like bronso sur¬ 
faces attached to the gate frames Mach gate U 
feet long, 4% feet wide and controls a waterway 7 feet 
high and 8 feet 8 inches wide The weight of the gate* 
Including the lifting rod and piston, approximates 10,000 
pounds. Immediately above each gate is a recess into 
which it rises un being opened. Over the shaft Is a 
gatehouse or power unit which contains the machinery 
for controlling the gates. A feature of this Is that* 
with correct use of the throttle valves In the piping, the 
oil pressure produced by the pump cun be applied to 
either the top or bottom of the piston and tliereby close 
or open the rata. 

The Pathfinder dike is situated nt a gup tn the rim 
of the reservoir one-quarter of a mile south of the Path¬ 
finder Dam. Elevation of the lowest point of the gap 
Is 5832* or 38 feet below the elevntlon of the spillway 
of the dam The dike la an earth emtankment 1000 feet 
long and 20 feet wide on top, with a slope of three to 
one on the water face and two to one on the lower face. 
Its greatest height Is 38 feet Twenty-fhe feet upstream 
from the center line Is u concrete con* wall which 
reaches within 12 feet of the top of tiie dike or 8 feet 
above the crest of tbc spillway The core wall Is built 
of reinforced concrete* and ut Its greatest height attains 
81 feet It Is 24 Incites (hkk near the foundation and 
12 Inches at the to|>* and has a footing 18 Inches thick 
and 5 feet wide resting In ti trench 5 feet deep The up¬ 
stream portion of this cinbunkment consists of earthy 
material paved with granite 
blocks 38 Inches thick on a 
foundation of cruslted rock 
38 inches thick, and the 
downstream strip is made of 
gravelly material. 

Farming on this reclama¬ 
tion project will Involve the 
growing of alfalfa, oats, su¬ 
gar beets potatoes, com, 
wheat, tmrlrj, and beans. 
Such Is the diversity of crops 
nurtured b> this sandy loom 
soil Dairying may be pur¬ 
sued to advantage and an 
abundance of alfalfa, sugar 
beet tops, pulp and waste 
from the sugar factory, wa¬ 
der Inviting the opportunity 
of feeding cattle and sheep 
as a profitable business. Aside 
from thin, floods hive here¬ 
tofore been of periodic occur¬ 
rence In this vicinity, a fu¬ 
ture safeguard will be pres¬ 
ent lfi this silent monarch of 
the stream. Damage* from 
floods, when thus averted* 
may be a eoupensating fea¬ 
ture equal or probably in ex¬ 
cess of the total cost of this 
reclamation project 
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From Railroad to Highway 

How 33 Mile* of 'Abandoned Right-of-Way Was Converted Into a Scenic Boulevard 

W HAT automobllUt hat not dreamt of driving over Keren ton have been the despair of tbeofficials Intrusted The following spring two more section* wart kt, total* 

a perfect road with no/sharp carves, no steep with their maintenance, and of the unfortunate* who tng 10 miles, and the remaining 5 mllet waa awarded 

grade*, no railroad crosstoga, no dangerous internee- used them. These roads, except near the city, are steep, early In ltttl. AH the sections art now writ aUttg 

ttone and sufficient scenery to occupy the attention of rough, and usually either muddy or rocky The worst toward completion. 

the rear s eat drivers! These specifications are rarely conditions were In the spring, when it was often physl- Tbe most difficult part of the work In many r sspa itt 

cotaptetaij fulfilled, but they will be met on the Lacka- cully Impossible for anything but a light wagon to get Is the three-mile section south of Now ItUtora. Bar* 

wanna Trail now nearing completion The trull lies through. Tim opportunity to provide a good through for about a mile It waa necessary to construct a location 

chiefly in northeastern Pennsylvania and will be the main route was quickly seised by officials of the Pennsylvania for the highway along a steep side bill as the railroad 

highway between Heron ton ami Binghamton A large State Highway Department who, aided by local organ* had not shifted Its line sufficiently to permit a fond to 
part of It la new construction and tbe rest la improved i ration a, obtained the hearty cooperation of the rail be placed on the old roadbed, nor could tbe highway be 

highway in good condition road, and tor a purely nominal consideration acquired built beside tbe railroad lo tbs railroad cut bat**** 

Soma 70 years ago a railroad pushed a single track uhout S3 miles of the abandoned roadbed for highway the abrupt slope of the liUl would necessitate escsMtee 

feorn Scranton northwest toward Binghamton through purposr*. Tills is the major pert of the new route earthwork, Tbe trail, therefore, ettrafa* on to the mil 

ragged country, taking advantage of the valleys where itetwoen Scran um and the New York State line where where It remains for about a mile before dropping 

possible by winding along their side* This became It Joins an already Improved section of the New York back to the old roadbed. TWS mile is located on a 

the first track of tho Delaware, tnckuwonna A West- high* n> system lending to Binghamton. natural bench, tbe slope of which Is abvnewbat tew than 

cm through this region It proved Its \nluo and later leaving Scranton the new mute follows a steep, nar- that near the foot of tbe hill Tbe quantity of earth- 
It wo* double-tracked. With the advent of heavier row valley on existing concrete and macadam roads, work Involved was largo, it was also difficult to handle 

cars and tocomotUea, operating difficulties because of At Chirk's Summit It turns on to the abandoned road- because of the danger of blasting or spilling rock down 

curvature and the relatively sleep grades for a railroad, bed, which It follows except In three short stretches onto the railroad 

ted the D l*W to rewnstrmt some 40 mites of the for the next 33 mlUo^—tlmt is. ns fnr as New Milford Near Ntohotsan a 405-foot highway faridga baa been 
railroad between Scranton and the New York Htute From New Milford to Hnthvtend 5 7 mile* of pavement constructed to replace tbe railroad bridge salvaged by 
line most of It on on entlrel* new locution The relo- Is being laid on nn existing highway, and from Hall- the railroad wlicn it abandoned Ita old roadbed. TM* 

cation Is well known among mllrond men as the Tunk- stead acres* the New \ork line to Binghamton there Is new bridge consists of three 185-foot span deck-trams 

bannock Cutoff, features of which At ere the construe- un existing highway, a good penetration mnrndam. Be- surmounted by a concrete floor and parapets. It rest* 

Hon of two of the largest concrete bridges In tt*e world, tueen OlurkV* Summit and Hallstead the trail Is so- on the original bridge abutment* and piers. Beside It, 

The new railroad location was pul Into operation in tlrelj, new construct!tux. Two Dpes of modern pave- a few hundred yards away, the wonderful Tunkhafe 
JfilflL mint arc being laid—namely sheet asphalt on a con- noek Viaduct of the railroad, the largest concrete bridge 

The abandonment of uUmt 33 miles of railroad road crete Imso. and reinforced concrete. Tbe new paving In the world, dwarfs ilie highway bridge* Paving on 

bed at a lime when funds were Incoming increasingly Is 13 feet wide tlie troll adjacent to this bridge had not been undsr- 

avnSluble afforded an opportunity to give this section When the old mndlieil had been acquired, plans were mken a ton our photograph was tak« 
a through hlgtmn\ pro)»ably unequalled for light Immediately prepared nnd contract* were nwurded tor Between FactoryvHte and Nicholson the trail leaves 
grades and our\ntun In auy Rlmlhir terrain For jears the two longest section* In the summer of 19111 These tlie old roadbed to go around a tunnel which It wfifi 

tbe roads, so culled by cuurtesj, leading north from totaled 23 mites of the 28 mile* of new construct km. not considered advisable to convert tor highway pur- 
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t' *t*#f nw^ *** qtont 
> prtoetypt ffiflkmlty ba¬ 
th* jiN^Morv 1» eonattoet- 
iWfft tew been itire difficulty c*»m- 
LgifWgliway oonatructhre during 
>^C3U^hMWHM owl txw- 
Vtyd hmisani* In cfitutroo 
foment to penull Pro¬ 
fit H eotttobrent wMty, Various 
ksfhMsettin* mM tfanapocttog tm* 
z fipf» bees ttNMfc gpch a* haul by 
i tp1|ti*k plies and 9m tbene abort 
r Atodfeto ted tractors to th* wi*Oi% 

Apd b aw^ t nn to r mixer by 
Htoek ptUng fn snmU idles 
inr to mixer by belt loader, 

. tytonp Wadted at a central material 
t c and handled by Industrial railway 
fid***; truck had luge la mibdtvlded truck* 
plant to mixer As tbe method* were 
U^er varying condition* of haul, grade und efficiency 
of aup a r to te ndance, generalisation aa to tire relative 
vmhre of these methods is subject to crlticUm. It mny 
bf stated* however, that for short hauls, particularly, 
the Industrial system was successful Especially where 
If was possible to make some of the huut on the 
eotupletsd base or pavement, trucks were Jem expensive 
for the longer hauls, some of which* were as long ns 
aCv< n ml lea Stock piling on the sub-grade near the 
mixer f* no lunger permitted by the Pennsylvania 
gtftto Highway Department, but the old contracts which 
tq tores when this ruling was made may still 
A combination of small stock piles of stone 



It looks a 


bit dangerous, to say the least*—hat fewer accidents 
than on the sir tighter road pictured below 


from 

used 


The Motion of the Perlhdioa of Mercury 

T HIS question la now of special Interest owing to the 
dose agreement between the value of 43* per cen¬ 
tury given by Newcomb and the value of 42 80* deduced 
from Einstein’* theory Newcomb ml Jointed the prolv 
nble envr of his determination ns 2" per century, hut 
nn article hy K Growmann in Antr AacA, No BUG, 
wlilch enures in u* through the columns of A alure, re¬ 
examines the observational evidence, ranching the con¬ 
clusion that the actual range of uncertainty Is much 
greater Newcomb based Ids result partly on meridian 
observations und purtly on transits across the sum The 
difficulties In observations of the latter phenomena arc 
well known, consisting partly In the "Black Drop," nnd 
jrertly In the umdeady Image Which the sun's heat often 


Where Rood Wrecks Happen 

A UTOMOBILE accidents occur more 
frequently on hlgiiways free of 
curve*, steel) grades, and railway cross- 
tngn than on roads where naiuriil danger 
Hlgnuls are obvious. If we are to accept 
with a degree of finality h survey recently 
mud* liy the Muryland Stale ItuadM Com¬ 
mission The ciouJuatou Is that reckless 
drivers ura more cautious in the t*ra*enee 
of glaring dangers while on a highway 
when evident dangers are absent to taka 
a gambling t Iihucc with life is a seemingly 
inviting allun urent 

Man land U trerliuim the first State to 
Introdmv a xyMtm of searching Inquiry 
Into the iause for eu<h und every auto¬ 
mobile mi blent within Its boundary lim¬ 
its. Ihillv rt|HirlH from juilrolmcn to the 
chltf engineer of tin highway system de¬ 
scribe any mishap, Indhuting the exact spot and nature 
of the accident* Tim n.|*ortx afford Information as to 
the charmler and reuson for the mi blent whether or 
not the result was fatal, nuiiiUr of isrw&K Injured 
und killed, and the license nuitdierH of the vehicles In¬ 
volved Well-defined blanks an* provided each juitrul- 
man for writing down su«h InfonnuMon The reverse 
side of the blank contains four diagrams of typical 
stretches of highway The sections thus represented 
Include a length of tnngrat, a single curve, u reverse 
dims and a maueroudH Intern* lion Tlie |*itrolman 
Is ihenhy enubled to indicate the location of the mis¬ 
hap and tell the distance of the point from the nearest 
town. 

Three mouths’ records, during which time 04 accft* 


kers 



TUs naniletiit Tutkhannock viaduct of reinforced concrete carries the Lackawanna Railroad across the valley at a height of 249 feet. It includes ten spans of 180 

feet; two of 100 feet, and is 2375 feet In total length 


bandied by loader and tractor tor a hundred or so feet 
of haul to the mixer combined with sand hauling by 
shovel from sum II stw k piles into wheelbarrows, proved 
very effective. The elimination of atone shoveling was 
ft boon to the workmen and seemed to speed up the 
paving operation where It dragged the most 
One of our figures shows the forms, mixer. Industrial 
railway and car* us used on atiout five tulles of the 
trait. The track on tlie right was of 86-Inch gage over 
which steam kreomoitras tmuled Wn cars of materials. 
This Una was the feeder for two paving plant & The 
Un ears were placed on switches about 10U0 feet from 
the mixers and the materials drawn by gravity Into 
hatch boxes on cars of Hie 24-inch industrial track 
hboVn oh the left These curs were pushed hy gasoline 
locomotives to the mixer Tlie batch boxes were swung 
over thO mixer dropper by a crane at¬ 
tached to the mixer A section of base, 
toady tor the asphalt surfacing, U shown 
In the second view at the top of page 516. 

Ru ttnopletkn of the trail edrly next 
ysgx^wlll Open a section of northeastern 
^ £MA«*tyM4t It'hlch has hitherto been In 
teWt4« to ail but tire most venture- 
' emhe^touHttts, and wtU cwrepteto a Unk 
tift. wnat .will undoubtedly facopre a fa- 
JfStoi wnf from Nbw vom through the 

^-^jxsjfsavis 

f H a flife (Mi o* Biofi wfc 
grip th* N?*r Tqrk 
fit* trim tty W«t«r 
TLte&M\W 7 W*l 

*i& 3 £ 

M based we art hr* 


produces. There is the further fact that the transits all 
take pluce at two particular points in the orbll and 
consequently are Incapable of determining the motion 
of the perihelion by themselves tlwy merely lead to an 
equation between different secular motions. The morl 
diun otreervatlans are nlso not very satisfactory Ttiey 
lend In llm meun to a distance of Mercury from the 
sun greater than tlmt corresponding ulth Its period of 
revolution Moreover, Herr Growuwum shows that Hie 
oliscrvntlmu before nnd Hftcr 1850 (about the time 
whrti chronngrapliic observation began) huve large ays- 
1 emuUc differences. He finally obtains 29* and 38* as 
the limiting vnlue« of the secular motim Indicated by 
the observations. A recent series of observation* made 
with the traveling wire ndepumater of the Cape Transit 
Clrcln guvs a value very close to that of Newcomb, 
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ty ebvld hardly dsrlsa a way to 
' highway^ tha records show 
•f rtOd thatj ^roclaia their 


dent* occurred Involving hwn of life In 14 Instances, 
servo u* a basts for placing rtiqxmrtlblllty for the cheap¬ 
ening of human life speeding is tire factor held ac¬ 
countable for 90 per cent of the dlMixtern visited upui 
motorists lHffmmtly ixprcssed their own reckless¬ 
ness Is res|M*a8lhle for their undoing And here mu> 
lie supplied text explaining the slgnlfli ance of the photo¬ 
graph* Illustrating this article Tire road, level as n 
marble Hour und straight us an arrow free of sinister 
curves, is n siretch of hlgltnay on the National Pike 
between ltaltluioix and >rederkk 48 inileH of tlie 
straight ext road In Marv land. ^is*edlng obviously has 
been undertaken with nnklesw ubundou Sixteen mil 
denis, three of wlihli exacted u toll of life, have oc¬ 
curred within three mouths. The companion iliuxtra¬ 
tion shows a tyire or road eoimimnh Identified with the 
won! danger. Sharp turn** grades, und 
railway c naadngs are Its recognlxed tokens 
conduilve to dlmmitr 
Tlie Alary land record exidodes this pop¬ 
ular Iheorv In the western half of tbo 
State, whtra the 1m lines are natimiUy 
steep and the gradings curve abruptly, 
only Hght aithh^ntM hurt* hapfiened In 
three iiHinths. There was not a single 
fatality And we find that tire railway 
grade trowing In Maryland «n> frequently 
Lire un mire to motorists In other States, 
has imt proved to be tire outstanding 
cause of fitlullties A summary of acci¬ 
dents occnrrlng on lire State highways of 
Man land from Mav to June, Im lustra, 
Is thus represented AToIntlon of motor 
law, 60, 10 fatal wet road. JO 4 fatal 
cur trouble, 14, none total The 14 Ul- 
fated accidents are classified a* follows 
Failure to heed warning nt mllwnv cross¬ 
ing, 2, speeding, 4 dilvlng on wrong 
side of road, 4, reckless driving. 4. Most 
of them Items reduce to “sisredlng" 
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A Review 


G EOGRAPHY U or rather wan up to Lb* tt am of 
Urn war a some* bat neglected aubject True, we 
lad excellent geographical aucletiea geographical re¬ 
news and books on every phase of the Subject, still tbs 
IKpular Imagination was not stirred at all and It took 
the World War to break down the banter and tnake 
ihe noble science of geography tie Into everyday life 
rhe war stopped not as suddenly as tt began perhaps 
l at quickly enough to stir vs to tb* depths To as in 
the 1 nited btatee we felt a relief that the carnage wtut 
ended and that the pouring out of treasure was almt st 
11 an end but we dkl not realise that war brings In Its 
ttaln evils which are hardly leas acute than actual war 
fare barring of course loss of life and limb Our 
whole 4} stem of education unfitted us for the task of 
helping to reconstruct a bleeding and unfortunate w< rid 
Our century long and uninterrupted aoccess In territo¬ 
rial expanskai (for our Uvu*m In <f very thin glass) 
the high and false vuluew i*t upm material wealth 
together with our political affiliation* Increased the 
difficulties of a tin* beset b\ peril* of a new < rder 
We had been living behind brick walls in u kind of 
enchanted garden a Mutton which watered ituelf a 
wet d i ce s garden and a gurdtn lnt> which rubbish wa* 
seldom if ever Urn wn Huddtslv after the ci ltapse we 
found that our brick wall had dltuti ;teared over night 
and that our garden had no prutwtl n in America 
we have never bad a trained and permanent foreign 
•flic# staff and however lofty our Intention* we work 
m» tar as scholarship goes < n admlnlstiatlve principles 
little different from those c f a hundred year* ago Our 
Ignorance of foreign countries was unbounded although 
the news}taper* hod done tlieir bit In helping to show 
certain aspects of political geography as well as battle 
areas There was one place however where the mid 
night oil burned always even in its more prosaic form 
this was the American Geographical Society In New 
York whirs tbs great collection of maps and books was 
under constant guard of soldiers police and detectives 
tar no cbonoes were taken with this material which was 
to lend itself to such good usee. 

One day after the armistice when all eyes were 
directed to Paris three army trucks drove up to the 
building on upper Broadway and took away 0000 books 
and untold maps to tbs waiting steamer This mate¬ 
rial might tune hem valuable In Itself but It needed 
one who could unlock the key to the riches, and this 
was furnished b> Dr Jsalali Bowman the Director of 
lira American Geographical Roclety who spent many 
months in laris as special geographical expert to our 
government with the title Of *Oblef Territorial Advl 
nsr, during the long period of negotiation*. After Dr 
Bowman returned he decided to put on record not only 
In the f rm of void* but In the form of maps an 
Imperishable rcc rd cf wl at the war really meant to 
the world ft r there Is not a man wc mad or child In any 
civilised count rv and In *>me uncivilised ones as well 
who Is not affected t a greeter or lens degree by the 
war To provide tlx background of Informatics) which 
the average clttoen needs t understand the mala Inter 
national questions t f «ur lime has twen the aim of Dr 
Bowman In The W rid which Is Issued by the 
World Book Ot ffiptmv In sumptuous form The author 
lias given this book s* u contribution to geographical 
knowledga without mate rial udvuntage to him as all 
the beautiful maps could m t have been supplied by any 
publisher without the author* generous cooperation 
and so we must look up to Dr Bowman aa a real 
benefactor to geographical science 
The major problems of the nee work! an many and 
complex and are not likely to be settled In our time 
The qualities of selfish ambition and envy are deep- 
seated they will pass away only * ben human life itself 
Is extinguished Bo long as they exist there will be 
war with its aubaaquent effects upon political social 
and economic lift Almost every event of our time has 
Its counterpart In history Each age haa had Its grand 
rataatruphe Its great war and me are now the victims 
of the greatest of tiram an Like tbs vast geologic eras 
of earth Motor?, the new age dates from a period of 
general change la habit of Ilfs. Our political and social 
mviroaidtut baa been revolutionised. We sow look out 
upon world problems and alien peoples, almost unknown 
to us until yestavday* la a spirit aUa to that of Btaro- 
paaaa tour centuries ago* whan they Mood at toe thresh 
old of the Age of Discovery Some of the new world 
problems are aa tallows Can the new world be art 
going la aa orderly ma nne r bow much of the old world 


The New WerttH V 

of Dr. Bowman’s Book on Yoa& ttwMto 

By Albert A. HopUnt > ' ^ 

rnsr-*— ---an WI4 





Anatoha and Arabia In terms of Amsrisaa 
locations 

is left v\ but new boundaries concessions, colonies, 
mandatories spheres of Influence and protectorates now 
appear an the map < f the world what kind of people 
compose the new states will the democracies survive-- 


Boland JugoBlavia and Austria for example what 
elements of economic strength and weakness has each 
of the new states, and also each of the old states 
whose resources have been either Increased or dimln 


toted fey tow win 

IMlted riAiiw ggftfthf /get tomi 4f 

cotgwftw the wnegiaa nwnotingn srjpr fiflW|t mm 
tot ewb tim proeeutUto efl mgiqciite be jeunajK nfij 
stows nation*continueto# 

ItagML fair meterleto and stHtttlAl a aten JSfe 

pnavact cf met H tww UwSi«Sw25w* wJfi 
agt commercial im political *pti^*ticws atototofewf to 
•tyort, wltt tfc, chiajw to tto uAeSmm 

stafsjfc, wf to* w«*m w«n «* ww 
Twirrraes. to the years taueeWtaly betore pat jMto 
am ritni probtant* for every nation Hr toeadft mm ne 
of them war may come, not to a g te C tartn n, bet 14a 
few years, The denier spots rtf the world Stove mm 
greatly increased to number urn senes of fiflrifla 
lengthened. Hatred haa been tateaatfied by the mm 
ties of war. on orderly world has hasn turned Into h 
dtaurderly one and we are trythg to put the p to cs P 
together end they do hot all fit Dr bowmen tee 
given ua the dissected pieces and we can, with tito tel 
of Ms mope make a flirty good urgfr wa lf eaoi bfi Wtet 
it should look film to a abort period of titna. Ms to 
a subject and this to a book which teto tato to ri 
cveryooe tor no American, however as cii did Ida tt*, 
however distant Ida home from the big cities and the 
coasts, to free from the ccoss qo gac — of the World Wq» 
The a or id Is broken its International fife to disrupted) 
it to to a state of p a w l economic disorder 
Tte foregoing remarks really give an Idea of theta* 
which develops theme after theme wttifa fare taright 
Into the subject both from on economic, on tiltaisgistifr 
and a geographical point of view There ana tti maps 
and illustrations, meetly maps, which eye bqetttifgffy 
executed from the beat sources, rendering time very 
authentic It to really a geo gra phy or atlee ttte none 
other to the world, and et ah example we glw tore of 
them. We hear very often of the AAgto-Sgrptiaa tads* 
as If it were something Ilk* Rhode Islands Long labtod 
or Block Island. Now hare ft la p ro j ecte d tip toe 
United States Is It any wonder that there are to 
wenae difficulties to maaagtog such a vast ter ri tory to 
the heart of Africa with only *60 sattoa of railway 
At Paris they wanted ua to “have" the Mandate of 
Armenia Fortunately as had the good sense to isftea 
Look on the map of Arabia and see what a antedate 
over this ktod of country would have meant AH oar 
other troubles the Philippines turbulent little Parte 
Rico Santo Domingo Nicaragua, Panama would be as 
nought compared with this enormous sto u Uib of Mth* 
tog territory In the midst of which troubled Armwte 
to found. We are apt to tit down and very vtrtnoU*4 
talk about the a gg r e s si on of ftogtond, the imperialistic 
tendencies of France, Flume and Italy Mare are toe 
facta since 1806 the United States has mtoodsd its 
influence and control mow rapidly than any other avast 
power even Imperial Roam amounting to SBUN4 
square miles and » 806,780 popula ti on-all this toffite* 
teen yearn The tendency to ax p etto on to Very mtefepd 
yet w* cry out with true Psckgrifltan fervor if tea* 
wants ter toUdrens riot bowl fiUsd, and, by taffy* 
here to a picture from the book showing a Trass* 
village, and bow every inch of ground 4* wtihted to 
grow scatethtog The whole bqok preatite* e tom 
agatoat s rifi a hn sm, pot of the MtfHtoa) toit qJF^te 
nations, We have a tong and a hard Jwpqr 
and tiMs teoh rivfqpi soaas of toe pitfiRto (ffijf stem of 
tb. iniiwrtw w «f mmtm wOOL«» »■«> OinS;W 
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x Th6 Submarine Artist 

IMbfi Gram And a Diwer’t Suit Applied to a New Phase of Art 



HrfiM b tiWr aatty ilmwt i Queer fishes of the 
Ml ta i ft — i n «0 Midi Am under water 
a* Tahiti 


/\NI d tbe moat curious manifestation* of artistic 
V tttet M i na recently aocotnpUsbed abroad by a 
landscape painter Hr JSarb Pritchard It U impossible 
hr ll to imp the product 4 laadacapea or even aaa 
•capes' 4 which la a wall known t«m for seeshcre pic 
tom* Perhaps we can find an expression which out 
Unaa HP Pritchard's technique for ha paints literal)} 
at the bottom Ofthaaaa if the sea la not too deep 
Ha |p only Baited by the depth which a diver can de- 
acedi Perhaps tha word undersea landacapUt would 
4U tha Tha ordinary method* and material* must 
M thrown In tha discard when this extraordinary 
StftMt procedure is oonridered Wa are Indebted to ear 
wwM contemporary The lotion Jfacs 

It r the picture* presented and for the idea of the com 
which U worked up from a cop} righted drawing made 
ewwdany tqrWBfl Stott for the beautiful English 
periodical named those Our Hr Howard V Brown 
ha* cahght the spirit of Hr Stott a monochrome and 



has trimslated It into a Maes ef color on our cover 

n\M new idea Is one which will not probably be pop¬ 
ular with our art students, as few indeed would have 
the mdnrance or the means to try such a unique avenue 
of expression Hr Pritchard works at depths ranging 
from 10 to CO fret He Is clad In the most approved 
diving costume With the usual lead loaded shoes to keep 
him on the bottom and the usual signal ropes and air 
hose He descends slowly through the water as we 
have all seen in the movies, and after carefully explor 
lag the territory near where he lands he selects a com 
fortable rock not looking for a dry one as he woold 
probably do on lend He tb«n pulls the rope and down 
eotne the easel and the box of oolors Of course the 
colors are specially prepared and ground extra thick 
In a special way and the canvas Is also waterproo f ed 
or otherwise treated with hnseed oil so that the water 
will have no effect on It Then he blocks In his outlines 
and proceeds to lay his tints and finish the whole 
roughly 

It must not be supposed that an ordinary seashore 
resort would lend itself to this means of painting In 
fact there are only certain place* where it would be 
of an} avail Bermuda Tahiti the Saiagossa toe and 
many pert* of the Mediterranean and almost any coral 
strand would furaUh the raw material These pic 
turns art regarded a* so important than an exhibition 
was rece ntly held at the Qalerles George Petit In Pari* 
toveral of them were purchased by the Prince of 
Monaco who Is an oceanographic expert of the first 
magnitude 

Mr Pritchard has alwa>s been fond of diving and 
)n his youth bis favorite pastime was diving In the 
hay of PortobeUo in Scotland he would remain under 
water weighted down by a bag of sand It wai then 
that hie eyes were opened to the fairy wonders «f the 
ocean floor But It was In Tahiti that he first donned 
a diver ■ costume and made hi* first descent to a dls 
tancs of 05 feet lie was obliged to rise to the surface 
after about a half hour owing to cold or fatigue from 
the pressure of the water He often left his painter* 
material* at tbs bottom and wo dare say many a fish 
has had indigestion fn ra such colors as emerald green 
Sometimes he even left them overnight as there are no 
current* among the coral reef* 

Tor the benefit of our new^aper friends we may 
state that the cop}right In these weird productions t* 
strictly reserved by tbe artist who has kindly allowed 
ns permission to use them through our excellent English 
contemporary referred to above. 
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Moth-Proof Wool 

plTH all of tbe many virtues opwoolen fabric* for 
the making of garments they have one annoying 
quality In that they present a tempting titbit for one 
of the worst Insect pests which afflict mankind—namel} 
tbe ordinary clothes moth which find* nothing edible In 
cotton linen or ailk but dotes on wool Tbe announce¬ 
ment mad* a few months ago by a German firm that 
they had perfected a treatment for woolen fabric* 
making them absolutely moth {woof la of the highest 
Importance vinca It presents an oppor t unity tor the 
prevention of what are at present enormous losses front 
this cause 

The treatment Is extremely simple, since alt that Is 
needed is to place the woolen goods in a cold solution 
of the new chemical until thoroughly saturated. It la 
than taken out of tha solution hung up tor a few hours, 
carefully rinsed with fresh water and dried 
Woolen goods thus treated art absolutely unappetis¬ 
ing to the greediest moth larva TMs was conclusively 
proved by various experiments Photographs of two 
pieces of flannel exposed to moths, one of which waa 
untreated while the other had been dipped tn Bulan F 
showed that the former was riddled with holes while 
the latter wa* untouched Again k few strands of wool 
wars planed m nye test tabs* wlthtn which moth oggs 
w*ro the* placed, fUx months later photographs showed 
that tuba A, containing the untreated wool, was quits 
envtj except tor the excrement and papa cases of tha 
burin* while tub* B contained tha wools* co nte nts in 
taefc plus ft* cor p s e s of the term whlc* had quickly 
starved ft droft upon tosoftf firm* tha egg* 
ftw ulitsnstonam which M twtfci* valuable dto- 
cover* ate un u sually Instructive! showing ** thsy do 
cast a* alert mind is stimaMsd ^ a ft** a ug gn me n 
wtdcfc weald bear no fort if It fta upe* loss tertlli 
«*L M, 9bttt Msd rt x ch , writing ft Mr rewchaa 

grasurwtttcasa rs 



From a painting made at a depth of 5t feet In the 
Seath Seas Coral towers at the bottom ef the aea 
off Mena, Tahiti 

hr nan Instigated t> the latter through the dreum 
stance that he frequeoth heard housewives ripe In 
years remark SHfcely M< ths w n t touch green doth 
This struck him as so curious that he begun to expert 
ment ** 1th the result that the moths ate the green stuff 
hh eagerly as tl it f anv i tlier color It occurred to 
him however that the green dyes of modern use might 
be different in character fr m th m> um» I In earlier da)s 
Investigation proved this the* r> to be a rrcct It was 
f und that green cl< th dyed m me fit) }«urs ago actually 
I* mothproof Strange ti say howe\er It is not the 
green dye uhhh Is distasteful to the Insects but a 
certain yello* d}c—the well knoan Martins yellow 
me of the first of the artificial d\es made from coal 
tor the reason for the use of this is that nearly all 
green dyes arc blue-green so that yellow dyo Is com 
raonly added to them to alter the shade It was the 
Marti us yellow thus empkyetl which rendered tbe 
fabric safe from the attack of moths 



at tha bottom nff tha aaai A i 
from a study In atts painted 1* feat 


Painted 
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Transmitting Power in Fluid Waves 

Further Details About a System Already Mentioned In a WaKHitta Connection 

From Our Bntuh Corntpondenoo 


W ATTU N popularly termed incompressible and 
I Hit n>d ubt flint many of our readers accept 
tblM xtHitimnl llttrulh am) iiImc Jutely It la true 
raouiti ttiHt water Is tmnprc sHlblt with difficulty that 
beside «thei fluid* It 1* reluilvclv IncompreeKibte Nut 
Hu Ideu that it la n«t t> In In nnv smallest 
compiesmd cilia fu n state of inlnd similar to that 
<f the C>mkn who talked kamedl} and dlsputatiousl? 
about IrreKlnrlhle fc fees * and Immovable obslftt le* 
Suppose wt ha\o 150 tmters of ordinary wrought 
iron jdiHng of 2&-centinuttr dl&metei and % <cnti 
meter wall thickness fluppos© we Tone a (lull tight 
idaton Into this pipe under r pressure of T5 kUnmet* r* 
per square centimeter If we Inmfjne the water to be 
abaolutetv unaffected bj this pre*sure the walla would 
expand sufficiently to permit the plicton to enter 1fi 
centimeters If we Imagine the walla to he absolutely 
lnexponstble under this pressure however the com 
pfUnalblUty of water la such that the piston will enter 
26 centimeters* Negligible us It la In ordinary hydraulic 
practice title compressibility of wut«r la sufficient to 
lend to hope for a useful application 
la 1917 rumors reached thla country of n new system 
Of power tratumUsaioD by compression waves In columns 
of water Not however until our Issue of May ITth 
1W9, was it possible for ns to present anything ap 
presetting a satisfactory account of tbs so-called OC 
gear for shooting a machine gun between the blades 
of the revolving airplane propeller A more coherent 
g en era l statement of (ha new t run ami salon scheme Bp 
peered In the Howstimc Amwucah Monthly for De¬ 
cember 1020 Only now la It possible to discuss the 
sy s te m In full detail 

Wave transmission was first vliausllied by Georg© 
Constantine#* u In 1914 Matlicmatlmlh It la simple 
and effective practically mam difficulties and prejn 
diets have bad to be overcome The procedure consist* 
la the setting up of wave me (Iona or pulsations In an 
enclosed column of liquid usually water which is con 
talned In a pipe connecting the wave-generating appa 
ratus with the point of power application Where ordl 
nary hydraulic transmission depends upon the degree 
of ineompreasibllttv possessed bv water the wove ajs 
tem utlUaea the very fact that water can be sllg) tly 
compressed and only slightly The generator sets up 
pres s ure lropulaea in the < c lunm of fluid There la no 
continuous flow the liquid particles merely oscillate 
back and forth between two extreme politic ns A wa\e 
of pressure tiauisea the tube and gives up at the far 
end the energy that put It Into being 
Consider a c<lumn of liquid of considerable length 
enclosed in a tube Let us Imagine it under a moderate 
steady pressure In ndriltlim let us suptH*© that rapid 
blown 40 or so per second are being dellveied against 
Mg end of the < duntn The cnlv resistance to these 
I dews is the Lmrtlu of the fluid and If the cohimn bs 
short It will mt an a solid mass If It la of consider 
able length howtver the motion of those Inters of the 
fluid near the Impelling piston will be resisted by the 
Inertia of the more remote layers compression will 
reoQlt and (hen will Is u point In the liquid column 
at which on tha cotupU ll n of the Instroke 
of the piston no imminent of the, liquid 
will bate occurred WJtlRut going into 
farther details It will be seen that we 
have here a condition that dele mines tha 
wave-length of the disturbance that la 
propagated through the fluid—or better 
its half wave length The wavelength 
will actually be the quotient of the wave 
velocity in the medium bv the period of 
tha pitted The velocity is found to be 
substantially that of sound—in water 
4800 feet per second Experiment and 
commercial development hope ^amptoyW 
for the most pail % periodic f* ***** 

Thin means a wavelength of 120 feet 
The wave is a simple and symmetric one 
represent'd hv an ordinary slne-cntre 
Suppose the pipe Is on exact multiple 
of the wavo-hngth and Is dosed at the 
far end When the compression wave 
reaches this point It will he at a crest 
and reflection will bring it back to meet 
the following waw* crest In crest and 
trough to trough It will continue back 
to the starting point in thla way with 
the result tliat a compression wave of 


double (he original fme traverses (lie pipe Thla piling 
up will gr no without limit until the pipe la ruptured 
by a fc lit ^renter ibun Its tensile limit 
\V< must n t thin have tha for end of the pipe 
closed Indeed in any event we should want there a 
lUatlng plMcn ti take up and convert Into work tb* 
eneijuy of the waxes But when this piston Is not doing 
wcilc which enable* It tn take up all tbU energy, the 
conditions leading to ultimate rapture are agate pres¬ 
ent Means mast he provided to prevent thla before 
wt have a practical system 
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Diagrammatic scheme shewing arrangement ef 
wave-generator and mete r* 


This means Is simple enough A receiver of generous 
Mse, compared with the displacement of the driving 
piston opens off ihe line at a point near this piston 
Initially it la full of the fluid At each testroke a flow 
will take place tot© the receiver and its contents will 
he compressed at each outatroke the comp re ssion will 
be relieved 7Us receiver will thus act as a spring, 
taking up the energy of the direct and reflected waves 
when the pressure Is high giving it back when it Is 
low The mean pressure in line and receiver will bow 
ever be the same so when reflection of waves through 
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Two mere or less conventional representations, hy 
means of compression areas and the sine curve, of 
the presea re wave that travels through the pip# 


tit© pip© 1ms produced un amplitude corresponding to 
this moan pressure llu plntin will merelv exert energy 
In ainpresfdng flit 11 jutd In the retrixtr on Its lastrohe 
and the rectivtr will rest* re this energy to (be fluid 
on the. return stroke when the nfleeted waves 
have been built up to the proper pressure further 
building up will cense and there will be a eerie* of 
stationary waxes In the pipe There Is close analogy 
here to on elec tile generator running light * 

IVe lum* hire the elecnrets of successful commercial 
opeuitlon A U the generator V the receiver or ca 


r* 

parity B, F and G motor* at totaacre trm 
<mo*att» throfettuartors, and a whole 
the cock* M* N and p are gH ctossd, m am hrnb- 
sorted, berante of (be ©apmdty £H WPbeflWfrA# 
wtll absorb botflo or all of the energy give* off by A*. 
A trtveUng wave win trevurgq the tin* Gtob whfft 
P to ctyeed and another cock la opened wttt there fee 
any stationary nave Ip the pipe' wren fl wl'kO* 
Sinhe It la only with a stationary man that there wtour 
nodfts or points of am preeettre-vnrl^Uou, motors tony 
be connected effectively at eng point of aw JttfeA gri$ 
merely at exact quarter wavf-kngths 

It to plate that wave transmission bear* g dtottnrt 
ressmblanes to alternating current. In feet* 4ratty 
equivalent terms exist in the two or eto nto 
tibasa capacity, amplitude <current) and ftrenedm 
(voltage) Internal resist an re to vftwatteti of tjto 
Uquld Is equivalent to electric rea l s ta n ce Sy mpa thetic 
communication of wave energy through Ihe pipe watt* 
occurs and Is akin to resonance If a bugs mass ef 
heavy material be inserted in the Una w* hat© a re¬ 
actance which will set up Inductance or teg, X 
parity v sets up a lead and oppoys this reactance* A. 
transformer would consist of jtwo pistons of dUBtreat 
diameter connected by fluid And we might presite the 
analogy further 

The generator now on the market contests of two- 
plungers actuated bv a revolving crank Sfocb ddwn- 
vtroke compresses the water In the system about one- 
half per cent by means of a plunger displacement of 
about 20 millimeters. The momentary pressure of the 
simple un reinforced wave is 1600 pounds per square 
Inch The actual pressure at the summit is 1700 pounds 
ruid at the trough 100 pounds the Utter preesure bring 
maintained in the system hy auxiliary pump Hite 
minimum pressure eliminates air troubles, since It te 
quite eearatlal that the system be free of air Each 
plunger has its own cy Under and its own *cap*clty H 

The generator is so free from vibration that when at 
wmk a cote may be balanced edgewise on It Brit 
driving H permissible but direct coupled drive without 
intermediate gearing Is preferable when a power unit 
of appropriate speed Is available It Is nec e s sa ry to 
have governing within about fi per cent when the trans¬ 
mission line Is up to flno feet when if Is longer, the- 
generator speed should be more constant than this. 
Two or more ginerators can be nm in parallel, supply¬ 
ing power to a single pipe line 

The simplest application is to rock drills and rivetttaflr 
hammers where the piston Is used as a floating hammer’ 
and strikes directly on the shank end of the drill or 
rivet snap The efficiency of a waved ransmSaetan drill 
U aa high as "10 jar rent whereas * cempmeed-air 
plant for mining work will show bat to per ceflt In 
addition to the direct saving te power thus effected* 
the wave-power plant ii simpler takes leas spare, and 
is altogether more economical than the compreogtsfralr 
one a noteworthy point about the wave-powef (frill 
li that It Is rotated every blow even though there tolto 
place at the rat© of 49 per second This is oocootpltofeed 


by a subsidiary motor actuated bv wave-power and te 
absolute svMhroolaiu with the percurehr* 












v >ch! 


mss 


Railway BHdse 

fel tf y pio#* if toy, the msUMariAf pw 

, r^BwwMi WtocbHe th* 4*bt which We la America 
oW* & A wrttria highly eflVqtent type of wooden bridge 
Wljgefe W*» u*td moat extensively la early railroad 
toUdtak la the Halted fttatwu 

V* jvttfr tu the Howe tnuw timber bridge sad It* 
fm teftrifti the lofty timber troth* without which 
U w«mhl have heed quire impossible so quickly to con- 
nacftb# tar Went and the tactile co*«t by means of 
fb^ldoafler taltroadg of tbe middle of jpm 
Wnteteoth century had the United ttwwlfj 
pot bjsea *b atomdnntiy supplied with for- 
wte of excellent constructive timber, and 
fatA therefore been noon Mary to bridge 
the river* dad canyon* of the went with 
*te *2 structured, the pfogreM of our tnute- 
coattocntal toad* would have been greatly 
detaytet and theft coat in some coma raised 
to Impossible figure*. 

The If owe trow* bridge, a* will be seen 
ftom the accompanying plmtogratf^of a 
timber bridge over tbe McKetosle lljer on 
the 800 thorn Pacific system, la n very 
simple atructure containing a mtolmuin 
amount of Iron or steel Tbe top and 
bottom chorda, which are parallel , 1 const *t 
ouch, of four sawft but undressed timbers 
assembled cm edge fad spaced u couple 
nf inches apart with separating ldocks of 
wood between, and securely bolted to¬ 
gether to form a compact whole 

Tbe diagonal memtier* consist of square, 
nr approximately aqutire, timbers, urawn- 
bled In pairs and bolted together at their 
critters; and the vertical web memt*r* 

Cunrirt of » aeries of threaded round Inm 
bars, extending the whole deiriJi of the truss and 
secured by nuflt on the top and bottom faces of the 
cbordv. The end of each diagonal member Is fut square 
«*r normal lo Its axis, and these ends bed nga|mrt tri¬ 
angular cast-iron blocks, whu4c faces have been formed 
at the correct angle to provide n fair baiting tor the 
ends of the diagonal* Tim longitudinal component of 
the thrust of tlie dlagonul tuetnlier* la transmitted from 
them to the chorda by mean* of continuous, transverse 
and vertical lugs and legs of square section, which are 
let into tlie Inner faces of the chords. Two complete h> s- 
tema of wind bracing run from end to end of the bridge, 
tOA tor the t«i» chord and another for 
tlie bottom chord. There is also a 
system of sway-bracing, Introduced be¬ 
tween the diagonal members throughout 
the bridge, 

The excellence of the Howe truss* for 
pioneer mllrund building consisted In the 
two fact* that It culled tor ft minimum 
amount of In* and thut tbe whole of the 
timber could often be fiurnd In tbe pine 
or fir forests through which tbe railroad 
was bring built A bill tor the round 
Iran rods was sent to the eastern steel 
mills, and then a portable sawtnlU and a 
gang of bridge carpenters did the rest 
These bridges were simple, easy to frame 
and tepid In construction and 
Often pat tip, tbrtr term of Km wag 
hufied only by the core with which they 
were Inspected and decayed timbers re* 
plated. 

Tbs majority of these remarkable 
bridges teem probably from 76 to 126 toot 
to length, but where necessity called for 
tti the bridge engineer of those days did 
pot heritor* to bniid tn length* of m to 
200, apd graft* as In the ease of tbe South¬ 
ern ISiqtfb! midge hem shown, 200 foot, 

JttHfePf* «# toto migr to Mw» to tbe 
mpMjpAyJiUl Out of loorepw Hove 
bttt, blf^HL which at one time or 

nopW rites in awrite on the Padftc 
riw Amtbsru tadfle Qompony 
jttv^r, at Turns v 100 tori 

at taedisy. . * . ms * 
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Khrkbride, B ftg fa tte er of Maintenance of Way and Struc¬ 
tured of that company, Thews spans have now been 
taken down, but tlie company still has three bridge* of 
200-foot length in service. 

A remarkable fact about the Howe truss bridge was 
Its ability to hold up In the face of k*g neglect If w> 
neglected tbe> would sag, but rurely did they break 
down In fact, the present writer, during many years 
of service on western railroads, tolled to meet with 
any case of total collapse To anticipate and counteract 
tbe nagging, a new span whh slwnjs bulH with a slight 
upward curve or camber 



A 256-foot wooden railroad span over the McKenzie Hirer This type of timber 
bridge mads sarly Western railroads possible 

Facta Concerning Molybdenum 

T HK United Stales possesses the largest known de¬ 
posits of nuihbdcnum ores, but Is relatival x poor in 
high grade deposits <rf some other Important allmlng 
elements used In nlloy struttural steels, such as auto¬ 
mobile steels, sujs tlie Federal Bureau of Clines 
Nickel, chromium and xunudlum are tlie Htnndhjs In 
present-day alloy steels Of these we have very little 
nkkel, some chromium, mostly in relatively low grade 
ores, imd only small deiMadts of vanadium It Is of 
utmost Importance to know to what extent molybdenum 
can replace any of these elements. Moreoxer there la 
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with the Vanadium Corporation of America producer* 
of molybdenum, by which the services of B. J Thomp¬ 
son, metallograpblst, were made available The co¬ 
operation of tli« Wyman Gordon Co, Worcester llaitK. 
was cnllated in making imfsict and ivtwated Impact 
tests 

V couipn lumalxe ser I cm of uiolytMjonuiu HtoelN, and of 
oth^r steels for comistrlKon has been made In the 
cliAtrlc-furaiKv lnlmrutory of the department of chein- 
Iwtry at <*ornell Untveraltx, and rolled ut the Halcomb 
Sti'i 1 (\> plunt, und ti*«t bara were inaehtneil, lieat 
trentetl and ghen tetmlh and fatigue u*«ls in tlie shops 
and IiitioralnrleH of ttic Slhlev School of 
Metlmuhnl huglneering at t'ornell Unl- 
u rsltx 

riiene InxeMtlgatlons ara well under way, 
though muilt of the fatigue-testing work 
remulns to 1 m don, since It was begun a 
good deal of Information all favorable to 
lUolylKlenuni uti* J IniM lH»»*n published by 
steel ni ikerN hut \u\ liitle haw l»een pub¬ 
lished on ImiHftt lests and nothing on fa¬ 
tigue tests. This work should add inate- 
riullj to the Uiov.leti^H of the prttperfle* 
of rliese steels. 

Oeriuui cYiiiipottrids are a h\ product of 
the gas-mantle Industry Thex find lim¬ 
ited tike as an Ingredlint In the cores of 
dam lug-arc cHrlsms and reduced to me¬ 
tallic forms. In I he pxrophorlc nlloxs used 
in cigar lighters, in order to studv the 
effect of errtum on ste<I and mm ferrous 
allms u lih)ihth(I ve agreement has been 
made bx the Bureau of Mines with the 
WelKlimh Co The work on cerium steels 
hns U*en currletl along with that on mo¬ 
lybdenum steels and In a similar manner 
It has been established that cerium can 
exirt a desulfurizing action There are, 
howexer some dMImftles tn tin preparathm of tliese 
steids und no final <*om IukIoiih oun Ml lie drawn sn to 
their value 

In tin work on k|mm lal all*>x stindH conducted at the 
Ithaca, N Y„ ollln. of the UunMiu of Mines, slhuited 
ut Cornell tnhirxitx, under the dire, Hon of II W 
fiillett chief ullox themlst tht coo|M>rail\e work with 
Ihe Navv lias l>«n completixl und oonsltlerahle progress 
made in the InxestlgutionM on molxbdtvium and cerium 
steels. 

In Ihe past fiscal xtar the work dom on the proparn 
lion of xlmmlum and other hIwIh for the \nvy was 
ninlnlx nnalxthal ami was i*rformed tor 
the most part b> Ueut It McLune and 
Ueut J P Tenklns 0 f tbe Nnxx Hepart- 
mem, working with the advice of Dr H. I* 
Mack of the Ithucu ollkv 
Tlie data on n»onxery and segregntii* 
of various nlloxlng elements In steel has 
Iteen lncon»onited In Bulletin IfiO, now in 
course* of publication Tlw work for the 
Navy was finlslied In the late full of ltttO 

Moving the 1000-Ton Front Facade 
of a Church 

I N olden dny s w heu t hi medieval 
cathedral builders wlshixl to lengthen 
uno of their great churthes (und this hup- 
pened xery frcxgtcnily ), (hen* was nothing 
for II hut to pull dowm the western wall 
with Its txvo towers, if it possessed any 
or the eastern face and h*ngthen the struc¬ 
ture to the desired 1 vtent 
Today however thanks to the highly 
developed art of * House Moving,** we can 
lengthen u clmnh without any preliminary 
destruction of Us prlncl|sil front As wit¬ 
ness of this uttenthm Is drawn to this 
striking photograph, fur wlilth we are in¬ 
debted to Mr (JushivuN T Britt of Budkin, 
which shows the front of the Central 
Presltjterlun riiurch Buffalo which he 
moved 30 fool eastward to permit a 
lengthimlng of the auditorium to that 
extent Tlie front of the building is 7ft 
tout wide over the lateral htitlrcsNeft, 06 teet high, and 
8 feet wide at the thickest parts. The weight of the 
wall as moved Is 1000 terns. 

Tba preliminary operations consisted „of removing 
tbe front siepp, preparing the new foundations, 30 fete 
to the eastward, and making a clean cut through the 
roof and through the side walls where they abutted 
ffealnst the church front While this was being done 
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Stoking the Eniptofoe 

Why Scientific Feeding to Compeny Reetanruts I* * Benefit to Both CtoettSri 

By Chart* Fntoiek CtaHr 


M LCFIANIOAL atoktn 
f< r HtMiD power plants 
having proved such mb um 
qualified iuccess U wua in 
evitable that some genius 
should adapt tbe Idea to 
Hainan beings. The distinc¬ 
tion < t being the first to in 
stall a mechanical Mote fur 
feeding unpi >yees belong* to 
the Westtnghouae Electric 
and Manufat hiring Com¬ 
pany which has tried oat 
the plan at It* great work* 
at Kant Pittsburgh, Pa and 
found it good 
Mow do not Jump at con 
ctnatons violent hands arc 
not laid on workmen while 
prepared food I* forced 
Crum a tube down their gul 
Me as geese are fatten* d for 
market While Urn essential 
feature of the mechanical 
feeder for workmen Is a 
moving belt tm precisely the 
name principle as the con 




veyor whUU moves coal Into the furnace the coal can 
not help Itself but must go atom, the conveyor whereas 
the worker can and does retain liberty of action within 
certain limits Stkh mechanical control hn la brought 
to bear upon him is psychological rather than ihyslcal 

This truly modem innovation was suggested by tbe 
perplexity of the average human being when suddenly 
confronted with the momentous decision between pud 
ding i4e or prunes for dessert Mo sympathetic person 
can witness without emotion the anguished Indecision 
on yiew at the service cttimer tf any busy cafeteria 
Proprietors of cafeterias * at* ring t* the general public 
may fume inwardly when hungry lines are held np 
while some vacillating mul weighs tbe rival attractions 
of cream puffs and chocolate eclairs hut they are 
obliged to dissemble their feelings lest they drive away 
trade 

But the ease of a great manufacturing company 
cluuged with the mpnnslbltltr <f seeing that several 
thousand workmen olrtaln their midday meal and get 
hack to their benches within the 40 minutes allowed 
for lunch ia altigether different Delays In such a 
case are not to be tlrouglit of Bo when the Westing 
bourn iompnnv lullt its enoimnus cafetula at bast 
IMtt«hurkh moving belts were placed In front of tbe 
service uunters n which patrons rested their trays 
instead of sliding them ah ng a rail In the usual 
leisurely why while selecting their lunches The theory 
wiujlv cvnftrmed In experience was that while It wonld 
be possible t> h Id flu tray stationary and U* the belt 
slide along beneath in 
ninety nine cases ut of a 
hundred the pair n would 
respond to a suta nwlous 
urge to keep step with tbe 
mechanics] r actmnki r 

go strong is this ui*m? that 
the motorman who stands at 
the controller can acnki itc 
the belt M per emt and iush 
the line through at corre¬ 
sponding spsed In case of 
necessity It has been found 
by teat that an average of 
84 persons a minute can be 
n erve d with the aid «t tbe 
moving belt which to fropi 
88 to W per cent foster than 
the ayarago speed In other 
cafeterias. To be sure it 
sometimes happens that a 
workman fed past the steam 
tables on the gallop may 
match a plate of beans when 
hla heart had been set on 
•tear thereby darkening his 
outlook on Hfo for the rest 
of the day and perhaps af 
unfavorably the 


Senrihg-couatars et the hmeh dab la a large factory. Koto the aM* 

the company that an occasional disappointment of this 
< haracter should be suffered than that scores should go 
without any lunch at all The balance Is dsddedty In 
favor of the belt 

Nothing In the foregoing is to be construed ai inti 
mating that this corporation or any other treats the 
matter of providing lunches for employees In a spirit 
of levity On the contrary the Um<h problem Is a 
serious and important one Bather tardily the dlecov 
cry haa been made that while man can not live by 
bread ab ne neither can he live without it It is now 
pretty generally understood that a warm appetising 
wholesome meal at mlddav has a direct bearing on 
health efficiency and dividends while employees who 
eat cold unsatisfying and poorly balanced rations at 
a dirty w< rkbenth are decidedly not as profitable as 
tbe» might be made However willing the worker may 
he he idnily can not put energy intelligence and 
Interest in his task without proper food any more than 
a boiler ran ft Aerate steam without fucL 
Tbe result Is that much study and a good many 
millions of ik liars are devoted to providing lunches 
and often oilier meals also for employees While some 
of the more progressive employers established lunch¬ 
rooms ) cars ago the exigencies created by war con¬ 
ditions compelled a sudden and very great increase In 
the custom Once established* the employees 1 lunch¬ 
room has demonstrated Its ossfulMas no emphatically 
that It has never betas abandoned* but, rather I mp r o ved 
and developed 
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luneMmio timmSm 
its eqtfotttnt* u w fg 
mototoMM* and cfcuqpi 
price few madia intends* Mtr 
to cover actual root of foe* 
and serririt hot utauffir **> 
suiting *» n defifti 
Tbe employe*# 
warn k» foo new to faUf too 
com standardised, nr eu# 
to have dev el oped any out¬ 
standing practices. Ikp* 
sennis to be ttesd ns m a ny 
dtffsmt opinions about the 
moat practical way of met* 
tag meal* turn large fern to 
a limited rime an there are corporatism serving theta 
For example the Department of labor, to a survey 
embracing 238 eetubJisfament* which served lunches fee 
employees, found 80 casts In which the man a gem e nt 
was turned over to outsiders and 18 In which e mpl oyee s 
had assumed tbs reeponriNUty of catering for theta 
•riven In quarters provided and equipped by taojna*' 
Moment The great majority of e mp lo y ees prefer to 
keep so important a matter under their own control 
Often the lunch room is the product of n gradual 
evolution beginning wtth coffee and milk sentad free 
by the management to wash down the cold contents of 
the dinner pall The next stage is fikriy to be the 
addition of free soup to tbe free b eve rag es. 

From such a begtamtaig it stems to be an easy stop 
to furnish n spare room or at least a confer of the 
work room with tables and chairs where the Wor km en 
may eat with more comfort Mot long after tide stage 
has been reached the management may ha exp e cte d to 
deride that it la worth while to erect a tariffing foqy 
equipped as a restaurant to serve lunches end state 
meals if necessary At least it has worked out that 
way to a good many instances 
The desirability of lunch rooms for employees being 
so widely recognised and methods of admtetotfutfcstf 
bring so chaotic perhaps the practices of adtae stoat 
corporations may be of interest 
The V 8 Uteri Corporation* for example, o perates 
78 lunchrooms in some of Its plants, Besutts hove 
been so satisfactory that a ftxymilttee was appotafad 
some time ago as a ptabtfe 
(nary to extending a* lunch 
service to study the subject 
af taridtagi and 
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Out Sabconscious Selves 

Mm W«, Kgbt «t Hand, m Etplimtion tor a Large Clast of Psychic 

By J. Malcolm Bird 



, , to *Wdi tiM twn “pwehk” bu 
MO»m wot tun mu* *Uk a ftdrtj 
** fl*ta«ri»tiaA Oft the «*» bond w* 
***** MM wWt <tf action U* 

• M mi MoW of ds- 

ImMp ftitort open the etteniai wro*ld or of vMhH 
M that Mil Oft tbs other old* wo have 
**j*wfcH** of Malta* “itoMcar effects by M- 

IgMt dtocMkfc ftlm to cfttafog tbs more 


of the phtnotaa* which teU to the 
r gtutnry, and to supgta m*t thU with a few 
tojMlpftte flem of the lt*w will t» at once 
tlppM ft* “WreWc/ 1 other* will not be so eteariy 
Of tu MM, For white wo can with some me 
dtm fra* * tffto between the psychic phenomena which 
intone the mtada also* of thooe concerned and the 
wee* frhkfc bring la aa actual phyrical effect, the 
toJwMMet watt know* that 1ft Ida Add the normal 
shad* feft wpoept fl tiy Into the supernormal, end the 
tatter *0p*r* merely to be the former extended or 
a co e ft tented. We shall therefore not attempt thU sep¬ 
a ration, hit ebftH permit the normal to overflow into 
off fltaeitotan when it wtu. 

Urn mpnnorm al pftanomnon whom existence will 
be Met dtapated by the hard headed perm who pooh 
poohs the whole subject is hypnotism Indeed It Is 
not to be eaaerted with certainty that 
tfida ta s up ern o r ma l We are an more or 
to* * uosp ti bto to suggestion To any 
■Ugg*tlflft that cornea to ns we ordinarily 
appftr the critical faculty We Inquire 
whether it to In Hoe with our wishes, 

Whether there to logical reason for or 
against It, so far aa we are able me ex 
mates It on Its merits. Perhaps the only 
ffiffentice between the hypnotised and the 
uahypnottaed parson to that the aUUty 
of Ota former to do thto to suspmded 
01S ordthary cerebral associations inhib¬ 
ited, the hypnotic subject naturally and 
automatically responds to any suggestloa 
put to Uhl It to not necessary that thto 
be to <ba form of a command Since he 
bee ne power to reject it, It may come 
to aay tom at all but the Impressive 
character of the performance to height 
«ned by giving It as a command The 
medical man who uses hypnosis, however 
does not command his patient to Ignore 
hi* afftneftt <W abandon his vicious haUt 
be merely tens Mm that be bas not got 
it, gag the suggestion to accepted 
At the point where the operator ac 
get*** the mowry dominance over his 
subject this argument has been toft toank 
It ttale what the hypnottot does but not 
hour be does It Here, if at all the 
pwweertosdnerftorasL But we all know 
perso ns wbope suggestions carry gnat 
W Kg h t with us, add are ordinarily ac 
topft* the hypnotist has perhaps found a wholly 
aortas! hftf to make himself appear inuristibhr to title 
to bto subject The lees co m mo np lace alternative 


hare when half awake Probably neon of as are sub* 
ject to this than to crystal-faring With dosed eyes. 
b etwee n sleep and waking, we sse toe*, l a nd s ca pes, aU 
manner of things X am able to dtottogutoh b et w een 
vtoltattona of thto sort and true dreams tor my ability 
to co mma nd the waking vision I cannot induce or 
dtomtos it at will but aooe given the picture 1 can con 
Urol Its behavior and apt usually conscious of so doing 
This to the only psychic experience to which X am 
subject 

Of rarer oc cur re n ce, but undoubtedly genuine so far 
as Its subjective character to the percipient to con¬ 
cerned, Is the true haltuctoatlon of wide-awake con* 
sdounces. Occasional!) auditory this Is usually vis¬ 
ual The apparition, ordinarily of a dear friend or 
relative presents Itself, lasts tor an Indeterminate 
period and vanishes It may be of a person known 
to be living or known to be deed In either event it 
may present the appearance of life or of death. It 
may speak or be silent It may remain motionless 
raoy© at random or act a part It to seldom. If ever 
recognised as hallucination until It has passed—not 
always then 

The subjective mechanism of all this la simple 
enough We have certain sense organs with their lines 
of communication and their associated brain-areas 
which receive and Interpret their messages It U dlf 


/ NCREDVLITY sum go to length* as absurd as credulity The 
man who believes nothing at aU is as impossible as the man who 
believes everything One who will not credit the occurrence of the 
phenomena which for want af a better title we group under the term 
"pepchtc'* has made a vice af skepticism, and m its name rejects what 
ts true but unwelcome If we but remember that we can accept (he 
occurrence of time Amp WtAout commuting oursehts to any particular 
explanation of them, the admission that they reall y do occur loses its 
sttng 

If he were asked whether he believes the explanation which , borrow¬ 
ing from others, he has outlmed m this article, the author would answer 

a that he does not know It map be objected that he has treated 
feci store spmpathetscaUp than this state of mmi would warrant 
We do not soe that he has suppressed anpAmg unfavorable to the hypoth¬ 
esis WUh which he deals , and after this, it seems to us that if this hypoth¬ 
esis l* to be exhibited ai all d should be presented with some sympaAy 
Aside from any question of actual acceptance, the author u the more 
tnclmcd to me this sympaAy because, to his mmi , the hypothesis of his 
text u vastly to ba preferred to anv explanation mvofmg the direct 
action of departed personalities Unless and until it u mown that it 
contradicts itself or contradicts something elso that we can less afford to 
give up, U covers the ground so completely that wort m other daeciions 
is really without plant As stated in the text, it a for this reason atone 
that U u pul before the readers of the SCIENTIFIC AMERICAN as part 
of our senes on the psychic — The EDITOR 


HD f g ffftir tator 

CtoeMunraM to hypnosis at* numerous phenomena 
vital* W sub j ect may be regarded as having hyp* 
BotjtStf bWtorit Tbe practice of cnsUHporing has 
ttasft Wftfvarftst Stripped of all homs-pocas, It comes to 
tittst A ktobtotaWe percentage of humans And, on con- 
mimd to* tito gm bpon contain objects and striving 
to taftaWf t booth, that pictures appear la the 

- Ctte object Of the gate may he a ball or 

, «nari*» etc,, a bowl of water or any* 
j to* imprsarioft of cleanMa* and depth, 
h tot of potato* stone, a minor a 
fend tbs empty ho e d in tnr flmts auf* 
j (Khar tm lai** 4 mm stetoiw, » 
f aU* dtobMOe tfci iMtttr tar *ct1fl*t. 
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rtcult to get away from the supposttksi that these 
circuits are electrical In nature OrtBnarity they are 
closed to the action of any other stimulus than the 
sort they are designed to receive But it to far more 
difficult to imagine that this tnsulatkm to absolute 
than to suppose that at times the circuit to subject 
to extraneous Influence of some sort, And Just as ex 
trqneoa* currents In a telephone circuit set up sound 
waves at the recetvtng diaphragm, it seems fairly to 
evitable that external current* to, say, the visual dr* 
cult must set up visual hupresriens at their receiving 
te r ato ma The character and to tensity of the extrane¬ 
ous factor would preeurnghty determine whether aseo- 
rigriv* as wan as perceptive emters would come Into 
action, pod gcQordtogly whether toe picture seen would 
ba a mom or tom tonduar ops, The upturn of the 
STtmnmu* tores acting would, of course, dstsnutoe 
whether tits phenomenon wooM have trba regarded 
ad penal or at supe rnorm al t of thto wt am not quits 
ready to meak 

VMMfctkf fenMIw fima outiMt Mil* la msltlp). 
wrwMfff y. lWs ta Mnr la ft iwf. a***t la 

aay war at £a* w* ir^ *i «w a waaft ft ta t_ 
of the lotiofudlii i tem wtthsut ad tbs tpia i 
utpy* pft^lhs neasmtaqa of the nd ta 1 * physical 
fttafttot mptmm timrsS* Ttoa tost that to authcntl 
oSit mm them has mmi a tomggtp be t wee n tha 


two 1 dentlties tor ultimate possess!on has been cited ta 
behalf of this viewpoint Bur to recent cases treat 
meat of dual personality has taken the direction of a 
successful effort to old the merging of (be two streams 
of consciousness and this makes the phenomenon took 
more like a strKtly mibjecthe one 
The theory that an external Intelligence may be op¬ 
erating upon the corpor* nl rind of the subject links 
multiple persona 11 tv with automatic writing Here 
again we have a phenonamn hnding Itself readily to 
deception, and nothing 1 h to he u lined b> Ignoring thto. 
But no t hin g Is to be gained either by bolding out 
against the obvious fact tlwt In a nnjorJty of cases 
automatic writing is without the optrator*, volition It 
may occur when be is In a tranee—spontaneous or to 
dueed pathological or healthv oi a ben he is appsr 
ently normally awake Ills at tent I m may be on tto 
writing on something else on nothing at all He may 
be conscious of the message aa It doelops of words 
as they are formed individually but not of the cuat«xt 
or of nothing at all In connection * 1th the message 
Things completely forgotten may be recalled through 
automatic nrittog llarer hut far from unique are 
cases where knowledge Is presented bv the automat! 
writer which It seema certain he ci uld never ha^e had 
Person* of mediocre sttalnnunts display litersr> «M1 
lty oi cxhtlilt mnsterv <f subjects alth whlHi they 
ha\e plainly ne\er been In contaci The 
penmanship Is ordlnnrily that of the 
agent but often a dlstincthe band la 
adopted for them comiuunkathsis Ota 
slonally the same nutomatlst will employ 
several of these keeping them upart with 
»ut con fusion Some times the bond of 
Hying or dead persons will he Imitated 
With appropriate modlflcatlnns to meet 
the different operating details practically 
everything said of autmimtlc writing H|h 
piles to oral roedlumtotlc communlcatlims 
We do not liay< to accept these as firm 
the dead but we must accept the faxt 
that irntny of them are without fraud and 
without v oil tit n on the part of the agent 
With all Hum phenomena the saus 
question arises Tto picture seen In the 
crystal In the waking dream or as an 
outright vtol n the extra personality Hut* 
appears and vanishes the message of 
pencil planchette or voice are these 
mere phantasies without rignl fleam c 
or do they npnsent a real mi gauge of 
some sort# The attempt to answer pie 
splits numerous difficulties pusslm, then* 
tor the monxnt It leads us at once t« 
one further linporinnt psychic manlfesta 
lion of the mind alone— tekpathy 
We all kn>w what thto term m\ei* 
We must all reallre that Its very nami 
implies a simple stralghtfi rward expht 
nation of the puulln^ occurrences listed 
above But—does teleimthy extol Its* If 
It* occurrence la admitted by Its suiipoiters to to umi 
ally spontaneous failure of atti ui| ts ti» opera I* ism 
edously and with Intent Is not netihsarlly conclusl\e 
■galnat It The direct ixiariimntal eyldcnn In It** 
favor cautto to port of trials In width direct nans 
ference of thoughts Images or Mnsathma was tit 
te mp ted In part of *ucre»*ful by pnotlsui at a distunes 
which fairly defies explanathn on tther gnumd 
and to tome part of the yery f«t (hut thus U sliuiHy 
explained much that without telepathy must foi tto 
present go unexplained Ysldi frmi fraud to anv In 
dspsndent test of telepathy petautlon must be taken 
against accidental receirtlon «f the desired Information 
—thus If one think of a number hard enough the llie- 
iure qpt to form It umonsilouslv and Hie recipient may 
with equal ahaence of kuow ledge or Jntent read thto 
memge It Is a too necessary to guard against the 
operation of chance If I draw u card and you try to 
name It, you should spore one success to 02 attempts 
to 2700 tries two of the 12 successes that are coming 
to you for thto period ought to occur consecutively 
Ton will have to Jo mm h better than this over a con 
■tderabta period, before I shall admit anything beyond 
a run of luck 

When we check up the poeriUHty of telepathy bv 
Investigating the reliability of the reports rendered 
by other ^psychic phenomena which might be das to it 
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ue meet another difficulty One who is at all subject 
t<> apparitions to likely lo have them more than once. 
It takes real *tr<ngili of mind to remember the vague 
unra and the nnra that did not come true, to give these 
a plnce of importance In memory with the ones 

tlmt nituolt) marked the death of u hgabanU or a 
fjitimr Moremrr unj mu* him quite UvlUly In mind* 
from time to time tin* thaHtjht of a loved one If some 
duy mull a thought tnm out to have colmlded With 
n crlnlH in tin* lo\etl ones life, this Oceanian Is alt too 
llkel* ti> get roineiulK rwJ tin a true apparition, While 
Its hundred* of meunlngh'ftM but at the lime equally 
\t\Jd prodcrt*MwirH aro completely forgotten* So an 
actual ttiiMus Hlxmlng \\lint puritoris to be the ratio 
Mweru inpanlntlow apparitions and those that turned 
out to lane algallUnttce will be misleading unless cor¬ 
rected 10 take up this error In reporting 

Without gl\lng space to uctiUtl exitoriments, precau 
than, cnrrectlonM, etc, It tuuy be stated that all the 
inu^tlgHttanH migtfciitcd by the precepting have been 
made, uml that as a result there appears to he fuirly 
(^inclusive evidence that a mean* of communication 
letwiwfi two minds ex tom, out Hide of thorn* that Involve 
the ordlnurlly recognised Nenwea. Some (teraouH seem 
to possess the power of transmitting or receiving at 
will, with the lurgo majority either aspect of telepathy 
la sponuuneoa*, ubon Indeed Jt occur* at all Definite 
suggestions as to the physical mechanism of telepathic 
cotmuunlcalhtt are of Iran significance here than cer¬ 
tain of ltft existence or non-evtatenev 

The present e\Jdence la altogether In favor of Its 
existence Oran ting this existence, the bearing upon 
all we have said N ho plain that 1 need go Into no de¬ 
tails to make It * leur that we have available an expla¬ 
nation for ull the phenomena mentioned above. It has 
been objected that If we attribute ull these phenomena, 
without resene, to telepathy it seem* necessary to 
grant that the telepathic fatuity cun Rourch tla* minds 
of atl the woild and help Itself to whut It wants, for 
numerous messages am recorded which gu\o faits, sub¬ 
sequently verified, tlmt nobody present could possibly 
l»e conceived crar to have hatl or which no one person 
In tlie world could ever have hud In their entirety 
nut ban not the difficulty been magnified? 

Y W II Myers was the first to formulate, partly 
from normul and imrtly from supernormal phenomena 
tlw* idem of the subconstious mind, tbs subliminal self 
In his hands the concept took later hh unfortunate 
turn toward actual spiritualism From this fate It has 
been rescued by other psychologists, and restored to at 
least controversial standing. Numerous differences of 
opinion naturally irarruund such a subject Without 
regard to tlwse, without Intent to support the theory 
definitely in any way, w« may set down its general 
feature*. 

Our mlnils are dual Kvery thing that lakes place 
above the lerel of consciousness con equally take place 
below The sultconsclous element of the mind Is In 
every respect as capable an the constImis—it takes 
* barge, when neoeasury of all the mind a functions. 
In many ways this duality is as pronounced as though 
up possessed two distinct personalities 

The Kubcunstlou* is always “aware/ If we muy use 
the term, of everything that goes on In the conscious 
mind, of every lmprc«Hlon that conies to the latter In 
addition, It tnkes In mudk that goes clean past the 
conscious mind without making any impression what¬ 
ever 

The subconscious 1 m alwuy* In complete contact with 
the eooMkmm Only nt times and under exceptional 
conditions to the current reversed, so that the con¬ 
scious can tup the suIxvmsHoiiK. When these excep¬ 
tional condition* are met, things that have been below 
the threshold rise above It and wc become conscious 
of them—perhntts for a second time after a period of 
complete forgetting (dtotingutohed from the mere dis¬ 
missal from mind of the thlngft we can recall at pleas¬ 
ure), perhaps actually for the first time 

Extreme ad\orates are apt to claim that the aub- 
consdoui newsr forgets. I do not find this as objection¬ 
able as it might at first glance appear but It is not 
really necessary U can be displaced by the wholly 
Mnnocent hypothesis that the subconscious forgets with 
comparative rarity: In some respects, this might meet 
the observed facts of psychic |>heoom«m-*-part1culariy 
their uncertainty—better than the alternative of in¬ 
ferable auhco*wrtoua memory* 

The subconscious mind would be the seat of the tele¬ 
pathic function ns regards both mndlng and receiving. 
Ordinarily, of course, we should be quite unaware nf the 
process Our subconscious minds may be ever accwnalet- 
Ing a store of impressione received flo» otfcqr jntodn— 
received hi some way that we understand as Httlf M 
Archimedes would have understood a wireless concert, 
but of which we may hope we am on the path toward 
an understanding And then, when conscious comes 
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When the patient** jaw was so undershot that he 
could not bite, he was supplied with aa artificial Jdnr 
iu front of the natural one 


Into contact with subconscious — under conditions 
which In our present t rude state of knowledge we need 
not even attempt to defino—anything which is in the 
HuhconadouM, anything which It has ever received and 
retained, niny come forward Into consdoumeaa. Per¬ 
haps the choice of what shall thua come forward is 
made In some orderly way by the subconscious, per¬ 
haps it is largely a matter of chunce—just as, when In 
a reminiscent vein, anything whatever comprised in 
our store of ordlnury memories mu), at random, come 
to the top. 

If wo may grant all these assumption*, we have a 
perfectly normal and scientific explanation for any 
psychic phenomenon which my imaglnuthgi Is capable 
of picturing For noLhlng that I ever knew U really 
lost If I can but establlsli contact wltik my subconscious 
half at the moment when I want to know It And 
nothing which an>h<Mly else may ever hu\e known can 
be proved to have been hist Anything which was ever 
In anj mind may lm\e lieen passed on to another, and 
Httother, nnd another, and there Is absolutely nothing 
to prevent It from turning up in your subconscious 
mind, or wine—amt Home day, when conditions arc 
right, from rising atone the threshold» 

The present problem of pgyihh research, us X see it, 
is to Investigate everv link of this chain with the 
utmost rare If It can be overthrown at any point, 
let us find this point overthrow It and start all over. 
If It rant lie overthrown we need curry psychic re¬ 
search no further, everything that ran happen is ac¬ 
counted for Simple telepathy for most things, coaplod 
with the necessary contact between the recipient’s con¬ 
scious and subconscious minds. For the more mys¬ 
terious Items, telepathy carried through a series of 
subconsclous mind*—us many of them os you please 
the property of persons wlu> have died wince delivering 
tills message. If u message were to be received today 
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sridnaty pa ra oa it to A, stOuff A in & aM Ij* tp 
m <to to tits fffcgfiMit gneratloa, whirb tor thq first 
It rose abpvp tbe level of cotUKiotisfiqai -of oab of 
lacftpiefitst 
Foafish? Mkybtao, but it Is at 1 efist 
It ypn prefer to botfove in gboats, that U all 
t»o, but you must make as plausible a pbowttg flew 
tha ghosts an ^>Js theory makes for itsdt Impbobablfit 
No morocho, as I tee It, than lotaottfce amply vefUMl 
phbnotnenia wbMr we are today called opto to orffitih 
—abfi ww^t we caa explain by Ittr aid. In any ffcifc' 
ft U flak to be disposed of by cafitQg Xt Umbos, or tor 
ftxprmms repugnance for Jt, or on iurre metaphysical 
grorntda. It explains a lot of things that nedd eSpUi^ 
nsttep, and until It is conclusively shown, on scWfetific 
grounds, to be Itfiposslblc, a lot of people are going to 
go right on bettering in it If does, indeed, aa a writer 
in rim “Britannic*" remarks, put a hopeless twrAkt of 
proof upon any alleged ghost. Incidentally, It you did. 
not know that the “Britnnnlea" took this subject sort* 
ously, refer to page MO of the index volume, and read 
some of tlie articles there listed under tbs head 
“Psychic Basearch " Finally, do not forget that W 
have a body of attested phenomena which make it deot 
that somewhere there is something that we do not know 
about, why, asks the advocate of the theory I have 
outlined, may this not ju*t as well be In that indefinite 
thing we call the mind, as anywhere elaeT 




A Novel Trick in Denttortry 

C ONFRONTED by a patient with such an overshot 
Jaw that it was impossible for him to make con¬ 
tact between his upper and h|s lower Jaw, Dr A, Pt- 
inlenta, a New York dentist, designed a dentition which 
gives the subject in question a normal “bite,** without 
demanding the extraction of his natural teeth The 
photograph at the head of our second column shown 
how this result was achieved A sort of artificial jaw¬ 
bone was built up beyond the limits of the natural one, 
and un ordinary act of false teeth mounted on this. 
Tim natural teeth, Instead of being removed, were left 
in place behind tlie artificial ones, with a light rubber 
dam about them to keep them out of mischief. The 
Jnw thuq treated was tlie Upper one, the under Jtw 
required no modification at all fio new la this arttflefi 
that Dr Plmieiitn has been able to get protection on It, 
nnd Ills patient Is in the unique position of having a 
patented mouth. 


Cncnmber-Flav 0 red Water 

A LL city water has at all times a large ralcro-crganic 
content It is the function of the water-supply 
authorities, of course, to keep the supply under coo* 
tfbnal service In the Interest of excluding actual disease* 
bearing germs. But there are vast multitudes of bac¬ 
teria that are not pathogenic The bulk of these ore. 
quite neutral to the human system, so that their pros* 
once or absence is a matter of Indifference. Some of 
them ora actually beneficent. The remainder are not 
actually harmful in the same setae as are disease 
genus, but on some other ground are objectionable. 
Thus, certain species, when present in unbelievably 
small numbers, impart a noticeable flavor to the water 
New York hfi* recently had quite a siege of this sort 
of thing. For a long time there bad been a curious, 
mildly objectionable flavor to the Croton watered** 
scribed by somf as merely "dry," by others as “tasting 
of the pipes," and by those of more delicate palate os 
resembling encumber During the early winter tt ftt 
so much worse that many restaurants and homes were 
obliged to buy springwate* fit* drinkitra idtirpota; and 
the cucmobtr quality became mmtistakabl* 

We uiostrst* tbs aicfiaHMrttaan aynata, which: I* 
rsepoarfble ft* aU thhu It is in Ctcry way hanuicwa, 
but it dlacfcargsalnto the vfitiar an *tiy inbtaaok wftlcb 
to directly t Es frajgft ib for the dbjsc tio O ahT c t***, The r 
t* tins is to ***** mm HWt 

The Organism to an wtreorffi&ifto yttid tmioAmt* 

poweta is ttspSfti 
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gjSnny - wftt tt* mlsdct of much h**t. iqnlrtt 
pr*ctta»Hjf ttataatnanon* apt. Tt>* taro compound* 
Hfljttf ia alumina rafted atitb. water awn lilt* Port- , 
land ,cwn*ct, imt abowad UpSer atrenath at early 
partoda than tbe latter Tt *U thought tad ruble there- 
for* to prepare the** In lug* quaa titles and eontnln- 
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*tt***.- The drtfer then 
tt|*tt. tt* autotnablie 
uattt tt* whwHa will 
ctttortt* hUl*. S* than 
riWttttt onflar the 
uttlttihrtttww 
tt* jack*, lit* drtrar 
tteapwtt** tt* Katomo- 
Ipte tjMt until It Item - 
lit tt* oppoatt* direc¬ 
tion. •‘After tt* Par tt r.^n.. n 

thtaadapoand. Jack* art G*»*tta*n 

plpyffl usdor tin angle 

iSTlVd tba car is lowered to tba track, when tt is 
ready to pretoad. Chains an used to prevent too great 





Gasotias railroadman that carry a tornabla and make a iirttctiback nmacassary 


log mm* impurities as silica, Iron oxide, and magnesia, 
which would generally be present in lima and alumina 


axpfcnston at the springs of tba pony trucks when the 4 of natural origin Tbe two compounds CaO A 1*0, and 


Weight Is rem o ved from the wheels. 

In order to operate tbe automobiles uflth absolute 
safety to the public, three saturate and distinct sets of 
brakes are provided—the service brake, operated by a 
pedal contracting on each rear wheel, the eme r ge n cy 
brakes, operated by hand lever and expanding on drums 
on the rear wheels, and four brake shoes, operating one 
on each wheel of the puny truck. 

One of these trucks Is equipped as a mall and express 
car and one Is fitted up as an ambulance with a re¬ 
movable Stretcher This stretcher is carried under the 
roof of the automobile, One of the cars Is especially 
eq ui pped to haul passen ge rs and tourists. A railing 
rune around tlie top where baggage U curried. A stoel 
ladder gives easy access to the roof 
This summer for the first time tourists aro being 
curried over the Hetcb Uetchy Boilroad In these auto- 
mobiles* The scenery along Ibis route compares favor¬ 
ably with tba Canadian Pacific and Hoyol Gorge Hull 
leads, and bas aroused the greatest enthusiasm from 
all who have taksn the trip.—By 0 W Oeiget. 

Ttw Cemtnttaf QvaUtle# of the CaJdnm 
Ahunllltttt 

T HU four calcium alwnlnates, SCaO AI*0„ 5Ca<X» 
8 A1A* CaOaAUO* and aCaOJUU^. which are the 
only anhydrous compounds of lime and alumina, were 
prepared In a pure condition by heating together tbe 
proper proportions of them compounds. After micro- 
atopic examination had shown that homogenous com¬ 
pounds bad been formed, tbe products were finely 
ground and their cementing qualities when gaged with 
water were determined 

The two compounds higher In lime reacted very ener- 


SCaOAAhO, were consequently burned in a 2 by 20 foot 
rotary kiln, varying their composition so that the slllcm 
Iron oxide, and magnesia reached limits of 17.88, 810, 
and 8.00 per cent, respectively, as raaxlnm In a series 
of eight cements. The process of manufacture was en¬ 
tirely similar to that used In the production of Portland 
cement 

The ground cements were used In making the usual 
small tension uml compressive test pieces and 6 by 12- 
Inch concrete cj I in tiers used of 1 15 4 5 and 18 0 pro¬ 
portions The striking feature of the data obtained 
from testing these at different periods up to and In¬ 
cluding 8 years was the very high 24-hour strength 
The rich concretes prepared from four of the cements 
developed In 24 hours strengths In excess of 2800 lb 
per sq In , and the lean concretes from two of (lie 
cements gave strengths beyond 1500 lb tyt the same 
period. Consistent gain in strength was obtained up 
to 1 year, when one of the cements In the rich con¬ 
crete guve a strength of no less than 8220 pound* jier 
square Inch 

Test pieces stored In witter tended to show retrogres¬ 
sion In strength with age This was also noted with 
test pieces stored In the damp closet, but to a much 
less degree. This action may be explained by the fact 
that the products of the hydration of all the ulumlnates 
are a hydrated 3CaOJU,O a and hydro ted alumina (ex¬ 
cept in the case of tbe anhydrous SOaO A1.G*. when no 
hydrated alumina Is produced) Tilts latter 1* the 
cementing agent In these products, and, being colloidal, 
It is very susceptible to tnoisttuwA^hanges. Large 
amounts of moisture are taken ufr presence of 

the latter with consequent swelling at the colloid and 
reduction In strength. 


Still Oil EagiiM$j2rt Marine Propulsion 

T HB Still oil engine constructed bv the fientta Ship¬ 
building and Engineering Co., Greenock, for use on 
shipboard, and tested by a deputation of engineers rep¬ 
resenting the French Government and commercial Inter¬ 
ests, Is sold to be tbs largest of tlta Ope so fur cun 

at meted and l* of the 
slow-running nmrlfto 
tyi»e designed for invr 
chant sen Ice The Btlll 
engine 1* u combination 
of oil and steurn engine*. 
The main source of 
|»nvvet; is oil, consumed 
within a c>Under <A the 
down stroke The steam 
I * generated In the cyl- 
Inch r Jim ket and forms a 
supplt nwntitry source of 
|M>wer used on the up 
Htmkt 

'Hie present engine has 

_ the following main di- 

innecessary mansions Stroke tin 

Indies Imre, 22 Inches. 
In trials In May, 1021, the following efliclemles were 
obtained At fall load tbs combustion indicated- 
horsepower efficiency was 44.8 per cent, engine bnikc- 
horoepower efficiency 80.4 per cent, and net brake- 
horsepower efficiency 877 per cent, the respective effi 
demies at half loud were 40.2, 88.5 and 85.8 and at 
quarter land, 40.1, 84 and 80 0 The total oil consump¬ 
tion per Indicated horne|mwer>lioiir was found to be 
lower tlmn In a good Diesel engine, or at full load 0.800 
pound per brake-horsepovver hour, 0 808 pound per 
broke-horsepower-hour at an o\erlond of 11 per rent, 
and as high as 047 pound at quurter load.— Engineer* 
lug (f on don) 

Electric Trackless Trolley's That Look Like 
Automobiles 

A UASOMKE bus adapted to electric drive and used 
a* a trackless trolley Is the Idlest development In 
electric traction progress The driving motors and con 
trol nptmnituH are plmvd beneath the hood of the car, 
which 1 m retained, and to all outward utqMwnmce* looks 
like the front end of « regulation gasoline car In fact 
the bus I* Intenhungenblo between electric or gasoline 
drive, a* desired. One of these busses was recently 
giun trials at the Gencrul Electric plunt In Schenec¬ 
tady and has been sent to Detroit for demonstration 
cm the Municipal ItallwHV lines in that dty 
Two standard OtW-volt railway motors connected In 
tandem furnish the motive power and are supplied with 
current from two overheud wires b> means of u sliding 
type collector mounted on a sjietiul trollev base raised 
above the roof of Uie car The bus speed Is about 28 
mlhw per hour, maximum The bus wvtglu 11,740 
pounds, Is 25 feet long, 88 Indies wide, and seats 20 
passengers and a driver The trolley pole Is mounted 
on u semi universal Joint, so that It restricts the 
maneuverability of the bus little If at all 
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Peace-Time Jobs for Poison Gas 

How Chlorine and the Other Members of the Family Have Been Pot to Honest Work 

By Barry A Mount 


T O those who bsve followed own In a carnal war 
the development of armaments during and after the 
war It la apparent that any future conflicts will be 
won aa much with polatn gaa aa with ballets and bay 
(Arts or with airplanes and battleships. And yet three 
same poison gases which are so effective In war have 
a peace-time value even more significant 
It weald be a mistake to attribute all of our late 
t rogrrwi In chemical Industries t > the stimulus of war 
but It Is true that there Is hardly a department of 
Industrial chemistry which has not been directly sf 
fitted It Is true also that some of the most deadly 
of poison vases, developed for the single purpose of 
war are now serving the moat peaceful of purposes. 
It will be the purpose of this article not to outline our 
chemical development but to show how new uses tor 
these deadly sum are constantly being discovered and 
to point out some of the newer applications. 

The peace-time w< rk on poison gases In this country 
has been mainly along two Unes One Is the develop¬ 
ment of coal tar derivatives and the other Is In finding 
Jobs tor ChJorlnt and Its compounds It Is hardly 
asoesasry to point out the enormous progress that has 
been mads In the manufacture of coal tar produc ts 
repsriaUy In the matter of dye m a kin g But this 
progress has bssn largely of a technical nature and 
ceartsts In working out problems which German chem 
lets had solved years ago The Importance of this 
work can hardly be overtaphartasd hut It dots not 
hold the qpeotacutar Interest of the ether line of ds- 
vslopnwnt that of finding Jobe tor chlorine—tor In this 
latter acthftiJ new and Important fields have beta 
explored. 

Ohiortne was the first poison gas used In battle by 
the Germans, and It was the baste of many of the most 
toxic gases dsvstopsd latfcr The properties of chlorine 
wpre fairly well known before the war and already It 
was used to a limited extent tor bl e a chlag, tor porter* 
lag water supplies, etc 

Chlorine has come ihto almost nalvereal use tor purl 
lying the water supply of cities. At the present time 
tomma SQfifi American cotnmunltiM use chlorinated water 
nonssmlMf 4000^00000 gallons of water dally and 
acrvt fii a population of 4(U)O0OQ(L One Important 
result tp seen ta a ndoetka of TO per cent In the death 
raft from ty p ho i d In dtfea from 1P1S to lfita (The 
teed data tor which figures art avaitabte) During this 
same period the typhoid rate in rural dis tricts de¬ 
creased only 10 psr sent 

OrigteaBy thses fippucatkas of chlorine were made 
in the tom of dbleridr of Mine, of which the aetfre 
agent Is telerta* Stote installation*. h ow ever aye how 
bring rapidly re p l aced by apparatus tor the use of 
liquid chlorine. 


Chlorine get is one of the derivatives of common salt 
obtained by electrolytic action A saturated solution of 
dean brine Is piped to a group of cells through which 
a current of electricity flows at low potential. The 
salt is decomposed into tao elements sodium and 
chlorine The sodium is formed at the cathode and In 
reacting with water forms caustic soda. The chlorine 
gas is freed at the anode from which point It is 
drawn off through a system of piping to a liquefying 
plant It is dried ermpresssfl and refriger at ed and 
stored in steel cylinders In which It Is available to 
consumers The liquid gas exerts an internal pressure 
of about IDO p< unds t the square inch on the tank at 
room temperature and It is e v apor ated Into a pore gas 
immediately upon being released from the cylinder 

Aside from its mod important use In purifying water 
chlorine gas in this firm finds wide application In 
hlsacfrfnf processes, chlorine bring the active spent in 
most commercial bleaching solutions Great quantities 
of the gas are used In textile and paper mills laundries, 
etc tor this purpose 

One of the more recent uses Is In sterilising city 
sewage to render It harmless before discharging Into a 
stream or lake and in similar treatment of trade wastes. 
Many tanneries now use chlorine as a weapon against 
the anthrax germ so deadly to humans, A field *U- 
cantly invaded Is the sterilisation of swimming pools. 
A small quantity of chlorine will rente the waters of 
a pool absolutely ssaltary sating the expense of empty 
lag the pool and reAUteg It On n great pool c om p l e te d 
recently In Washington D CL, a stoO boat Is fitted 
with a unions chlorinating plant and It plies the waters 


solution This solution was need to the military how 
pi tale for the sterilisation of wounds and hflb prov e * 
so effective that it Is now standard In civil teuyftoto 
Chlorine also Is the baas of several household tetter? 
solutions sold under widely advertised trade names. 

A number of interesting axpertmants with new uses 
tor chlorine ate being carried forward in one of (ten 
a large packing c on cern Is investigating the poo ribril ty 
of using highly chlorinated water In pecking fruits Md 
vegetables This eliminates pert of the cooking end 
helps pr eserv e the natural flavor At least two other 
Important disco ve ries In the application of chlorine Of 
great co m mercial importance have reoastiy bens mads, 
but their nature can not be revealed at fids time, 

It must not be Imagined from the tetgoteg that usee 
ter chlorine are befag devstopa d to the ex rin rio a ef tito 
scores of other geese developed tor war nan Gam ef 
the most to frosting of recent g pp U es t Uas is tee use 
of ethylene Instead ef aos tyte ae fpr weld i ng IttossM 
to he more satisfactory tor this purpose and a wuljhng 
outfit which am be carried m a mane back Is erto 
tioahle because the weight cf a selves* Dor the a ce t yl en e 
Is dtepresed with 

fievaral of the moat deadly of the war gases have 
been found valuable in t he mos t ge ntle ef peace time 

ph o sgen e a tiotet erent is ex tracted non de li c ate sad 
more testing than the woodland flower yields. Mean 
acetate yields a Jstens treat aa fragrtet aa tea Jam 
mtaa itself 

Dteitrephsnai is tee haste of anew Amretren ndtefr 
bteck ^qf vet? great importance. TMatetfiptete 


an day tong, dtechargtag chlorine, when the pod is in 
use A similar experiment bee been tided at Cterretaad, 
where, the waters of a pabUe beech ere riUerteeted by a 
plant » a email boat It Is ctalmai tent sun agpMca- 
ttou will remain effective at tee beach tor astipreTtod*. 

A Tate p r ofe ssor has re c te y made tee dteuff te ry that 
bad adore am Uteralte be gkise* da flttete ted led df 
chlori n e* His method is to rstonred messaged qnaatity 
ef worths gas Into a stack carfyteg tea odors** ate 
A orenbtnad chemical and e tee tt WO e el attic* takes 
ptec* and a few feet frogs the prep* af hppftretfoa the 
air In the stack U found to bg tegs of edp* Ughetite 
portents of this d isco v er y gyf be rsefes* mm tea 
feet teat through Its appttarito* tee I d te fr * «* a <tete 
pawned to cany away odors fed* t M* teg ensi 
iaenitoCtovrtertihaebere redu etefrete ^f^y te 
fstgjfa in many tern It titt In pearibtf m wMfgte? 
theater tmm garkegs, sewage ted tr e fl \ i 
ptaab which how create a ptetie tetoteah 

Breey waBwsntei^ maw bin a weft teteth 

(rtrethi ef n iinrhi utilndre ten neaerel aaterei 

mtmZrtUim ~ _ Lf 1 

appnrewn nr us** nmnmn os nay •wnmfurefiu* 


important uf tee dyes btewse It 
ttontodyu l 

sds of tee dree unite GarteuaH 
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i «Mi of the 

-' \ te tefltetefitegtembta. busies* 
hot «*csteto**y Mfoctive 
auhtee coos and dote 

: hors oojty a ftt of the more to* 

> <o Wtofofc pities m U betas pet There 
~ i «f» fiber application* and w 
* teteptor ft** a» foduut&ss industrial 
tawattaf s«S pnfoehr bettering old ones, 
^ ante. fow sre shall yat bate reason 
i for the Atr the damns relee eed over 
q W p Hfok id fhPUfotS tfo n tb o* a cloud of greenish see 
tkfo fifth* tbe spirit of the bravest mem and mt them 
yteifott *** < • <■< « " > fo totrsat 



A Wuvtaf fwrimilM Om Pn»Ttaw Um 

it Axwtf G** 

il/iHSIWt font the Army fee mask, while capable 
YYdfc giving p te te pt fa n aSeta* the deadly gases met 
es the battlefisM, doer sod pro t ec t against all the gases 
a# ittoo a feh e res enco unt e r e d !* mtnas, In the Industrie* 
fifol hfc tiefofodMf Si gtvoa hr the United Statee 
BMn te mtMS 

the fosn foam gte that eHy themes foot and the 
heed eC standardised method* of protection against 
the have been pointed oat The need of a knowledge 
of fiwh pm on the part of city firemen haa been eepe- 
rfollr emphatdaed hr overconfidence In the capacity of 
the Army type of gas maek to protect the wearer against 
Mggtrlal gaese, an aamrence that has probably arisen 
henenee soldiers were taught that the United Staten 
Armr ggg mask would protect them against mil the 
saaes they might encounter This statement tree for 
the battlefield hot not true for all industrial gases 
IsatndhMt products of combustion has been brought 
back hr aoktlera and spread generally among workers. 
Iforthfitoorw, city firemen and mine operators have 
been fitixmlariasd with letters and advertisements of 
Afwy gas masks offered for sale by certain persons who 
tnnde nfoten tr yed statements, probably through igno- 
eapek that the masks would protect wearers in mines 
pi tapping huUdfogs The falsity of these statements 
wad evident to the Borne of nines, which took steps 
Immedfafolr to notify the public that Army gas masks 
tan seriate limitations, especially when need in fire¬ 
fighting or ta say place where tmomaUy heavy amounts 
of poiso nous gas aye pc we n t This warning has been 
verified by the affinal experiences of some city firemen 
who fiavn tried Army masks, On the other hand, the 
excellent qoalttte at the masks have alee been demon 
at rat e d at fires* 

W bi ttn r ar not firemen should adopt the Amy gas 
inter fi* mneral use has been much mscusaad Thco 
retfcaHy It would asm that the half hour oxygen 




bestaHm ■waiSHm vrkkdt hup out all 
■ fo p Mg mn, vmm he am* mftr than the 
te^f^firMgktep. *fot patecM enpe 
that tfofote ha arte, 4* not favor oxygen breathing 
ap p arafi ta * th them U stems cumbersome and unoer 
tain hi action The oofobkiatfam of ouggen cylinder 
breathing hag, rege nerator canister, valte and 'preasure 
gaga appears too oompttented for the rough sad ready 
wortc of tre-fighting. Although such apparatus has 
been on the market for a number of years, it la seldom 
put Info practical use, eons when on hand at firm 
firemen pre for to take their chances unencumbered or 
at most amply to tie a wet handkerchief or towel over 
the boot and mouth to keep out some of the emoke 
Therefore the utility of the gas mask mast be con 
et dared from the practical point of view rather than the 
theoretical. A review of the many reports of tests In 
experimental fires by city fire departments shows That 
firemen ere favorably Impressed with the timpilctty of 
the gas mask and will wear it that In tbe great ma 
Jorlty of theae tests It protected the eyes and throat 
from Irritating smoke and was a great Improvement 
on sponge respirators and wet cloths that tbe mask 
did not encumber the wearer or retard hie effectiveness 


In fire-fighting that no gnbl training was required hi 
learning bow to use the mask that In comparison with 
the oxygen-breathing apparatus very little attention is 
required to keep tbe gas masks In good condition 

These experiments by fire departments corroborate 
the experiments of the Chemical Warfare Service and 
of the Bureau of Mines in proving cooclusl\riy that 
the Army gaa mask when fitted with a canister con 
talnlag cotton filter pads, activated charcoal end soda 
time effectively Altera irritating smoke particles and 
In addition protects sgainst most chemical fumes In 
the conce n trations likely to be met In Urea. 

However In using the Army mask tbe following serf 
ous limitations must be kept in mind It furnishes n > 
oxygen hence It should not be worn into a place where 
a safety lamp or a firemans oil burning lantern will 
not bum it should not be used where there la reason 


to suspect carbon monoxide as in smddertiu, fires in 
basements and other confined unventilated spaces and 
•specially In confined pieces where broken Illuminating 
gas pipes add carls n monoxide to the air it offers 
very poor protection against ammonia finally the 
Army mask may bmk down in unuvuall} high con 
emtratioaa of poisonous gases • It was originally de¬ 
signed for outdoor use where the poisonous gases are 
considerably diluted with air Caution must be used 
therefore In going Into room* where the concentration 
of the accumulated gaa may be great enough to pass 
through the mask 

Perhaps the most serious limitation of the Army 
mask for fire-fighting Is Its inability to protect against 
ammonia and cartoon monoxide. Although special am 
monla canisters are now available commercially and 
carbon monoxide canisters soon will be available tbe 
fire-fighter does not know in advance what gaa or com 
Wnation of gases he may find Many buildings contain 
ammonia refrigerating plants and an cities outside the 
natural gaa belt are piped for artificial gas containing 


hukn monoxide. The firman, 
in n single mask, pr o te ction against sU these gases. 
Knoogh progress has bean maut for c h emi s t* working 
under the direction of tbs Bureau of Minus, and subse¬ 
quently in tbe Chemical Warfare Service, In tbe de¬ 
velopment of «tn absorbent for carbon monoxide to raise 
the hops that a combination amister for a fireman's 
mask which wtll protect against smoke ammonia car¬ 
bon monoxide and practically all chemical fames, wtll 
wxm he cmimvrdall) available. Tfthea this Is arrow- 
t United a fireman can be protected In any atmosphere 
where a safety lamp will bum 
In order to promote the production of an adequate 
ci mbtoatioo gas monk for fire-fighters tbe Bureau of 
Mines will cot perotc with city fire departments In ob¬ 
taining more act urate inf rotation as to the actual 
gases present In connect! m with fires, and with man*- 
facturera of gan masks In tenting and approving suit 
able gas masks alien rabmltte! to tbe bureau Bit 
departments denlrlng to cooperate In < htalnlng informs 
tton on the prese nce of carts n m n xlde til gases from 
fires should communicate with the Pittsburgh Pa* 
experiment station of tbe Bureau if Mines 
The ordinary Army gas mask can not protect the 
wearer from poisonous gases in a burning mine As a 
result of the experience of its engineers the Bureau of 
Mines recommends the use of self attained oxygen 
breathing apparatua by men doing rescue work la 
mines. If such apparatus is not avatlabh it Is prvf 
erahle to enter the mine without breathing apparatus 
rather than to trust to other types of breathing appll 
ances The Army gas mask would give the wearer bl 
the mine a false sense of security by removing dis¬ 
tasteful fumes from the air breathed and allowing tbs 
tartan monoxide to pass through unnoticed The smoke 
and i.aspa from fires In mines serve to warn the workers 
of the presence of dangerous gas 
Detailed Information regarding the utility of various 
t\pes of gen masks and breathing apparatus la the 
preseme of poisonous and asphyxiating gases encoun¬ 
tered In fighting fires and in burning mines Is given in 
Technic il Paper 248 which n n he obtained from the 
Director of the Bureau < f Mines Washington D O 

Testing Thermometer, 

A NKW editl n of Chcular of tht Bureau of Stand 
arda fco 8 entitled Jestinj, i f Thermometer*, 
contain* gem rul Information of Interest to those who 
desire ti submit therm tmeteis to ihe Bureau for teat 
Britf sectl ns are d< \ ted t tbe ft (lowing toj Ira Tton 
standard scale of temper iture t\i**x of thermometers 
a cet ted for routine and iq «flnl ft st* number and choice 
of teat points test requirement* and tolerances certl 
fit ates and report* for laboratory thermometers 
reasons for refusal to ti st or to certify notes on tbe 
breakage of thermometers general Instructions to ap¬ 
plicants for tests be ha vie r of thermometers and 
schedules of fee* 

This publication Is now ready for distribution and 
anyone Interested may obtain a copy bv addressing a 
request to the Bureau of Standards until tbe free stock 
Is exhausted 
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The Ductless Glands 

Recent Dieooreriee Concerning These MjiteHoat Regalston el dw HteWn Oyhw 

By Hereux tr d Carrington* PkD. 


T HE past few decade* have seen mormon* progress 
la various branches of biological rpeearcb---p*rtie- 
uJnrly Id the lnveatlgntlon of the methenlsm of the 
bodily and mental activities Anatomy had progressed 
to a point where the detailed structures of tbs body 
were subjeit to the minutest InveMlgnUun. But the 
question of the activities of the bod} functioning as a 
whole, was still subject to much doubt, and little waa 
known of tin* nature of the dynamic forces which were 
at work In the actual operation of the body and Its 
various separate organa 

It may be admitted at once that much 1 m >et to be 
learned concerning these various processes Science 
1 h as yet on the very fringe of the Innermost re ces se s 
of life, and, while modi has been discovered us to the 
body Itaelf and Its grower forms of activity, little la 
yet known as to lta “finer” activities, and those subtle 
energies which are manifested under abnormal condi¬ 
tions, or, for that matter, even during its ordinary 
Iimcesses of functioning 1 

Nevertheless, great progress baa been made, particu¬ 
larly within the past few >ears, and this la nowhere 
more manifest than in the recent researches upon the 
activities of the ductless glands The functions of the 
ordinary glands of the body, such as the salivary 
glands, the sweat glands, etc, have been long under¬ 
stood All of these glands are provided with minute 
canals, or “ducts,” which lead either to the exterior of 
the body or Into the Internal blood stream, and secrete 
certain sulmi uncos whose nature has long been known. 
In addition to these however we possess certain “duct- 
lew glundtt, * so called because tltey do not possess any 
mnul or duet which ron\e}H their secretion either to 
the outer world or into the blood stream direct These 
glands Im\p recenrh been shown to possess extreme 
importance, and, though they are very 
minute, their fumtlonH have been shown 
to be so neceMHurx that without them we 
should siMm die, and on the other hand, 
without them we should never have been 
enabled to grow up into sane normal bu 
man beings These gland* of Internal 
mu ration may lie classified ah follows 
The thyroid glund, situated In the neck 
producing a hh ret Ion minted thjroxln,” 
whose function It Ih to control the rule 
of energy prudu< thin In the Uxiy und also 
the growth of certain organs and tlwnuea, 
paiOcularly those connected with brain 
and sex Over or under functioning of 
tills gland produces certain abnormal con¬ 
ditions which have been studied ex ten 


Itetmce, maturity and the relation of the body to 
varying d eg r e es of light 

The thymus gland, situated astride the windpipe, and 
over the heart is the gland of ch i l dho o d, and it is this 
gland which “keeps children children," and whose ac¬ 
tivities prevent them from maturing too rapidly. 01* 
nature of the secretion which it produces Is as yet 
unknown, but it has been shown that after puberty Its 
activities practically cease, and the gland Itself virtu¬ 
ally atrophies and disintegrate*. 

The yonad*, so-called, are the particular glands 
relating to sex life. They are, in fact, the sex glands 
themselves—the testes In the male, and the ovaries In 
the female. It has recently been shown that, in mddl 
tion to their normal functions and external secretions, 
they are also glands of internal secretion and that they 
produce substances which, absorbed by the blood¬ 
stream, influence the characteristics of the body and 
particularly the so-called secondary sex-traits or char¬ 
acteristics. 

The parathyroid*, which are situated In the neck, 
behind the thyroid glands, and which also secrete a 
substance whose chemical nature Is as yet unknown, 
have been found to exercise a dual influence upon the 
bod> and Its activities. In the first place, they control 
very largely the lime metabolism, sad in the second 
place they Influence the excitability of nerves and 
muscles, so that a refiction which, In the absence of 
the Inhibitory function of this gland, would bo In the 
nature of an extreme shock, Is reduced to a normal, 
nenou* muscular refictlon. The lime activities of the 
bod} have been shown to be of great Importance, even 
to the extent of possibly determining the difference be¬ 
tween the masculine and feminine skeletons, since the 
mole has been said to be on organism with stable lime 


secretions, each pUyiag with atid uphfl the other.* 
But perhaps the moot sfriktag characteristic of tte 
"new psychology" bused upofe * etndr of tig duetto* 
glands, la that the character, pstnonattfy and tempers 
meat of any individual are now thought to be dm to 
the varied secretions of these glands! Atoerdtag to 
this new point of view, toe brain has been dev el ope d 
as a speeteUaed thinking organ by r e as on of the ac¬ 
tivity of certain s ecreti o ns of the (turtle* glands, per* 
Ocularly the anterior pituitary Our personality de¬ 
pends very largely upon mem o ry; if there were no 
memory, there would be no personality. The mech¬ 
anism of memory has been divided hr dUfcratt psychol¬ 
ogist* into various subdivisions, hut these may roughly 
be divided Into three group-fact or s na mely, re card toffc 
retention and reproduction (the totter inching r ese t- 
nltionh Materialistic psychology contends that mem¬ 
ories are traces laid down In tog brain, being re¬ 
corded there somewhat In the mme manner aa music 
Is laid down In a phonograph record, and It new 
appears that toe thyroid may be ettefiy r eap po tabl e 
tor the process of toe laying-down of the memory 
trace. The pituitary, on toe other hand, is said to 
be responsible tor the p r e* e r v*Hon of the memory 
deposit It is only natural to suppose therefore, 
that under these circumstances the varied persuoaHttes 
which we see about us are but txpresnions of the vary¬ 
ing activities of toe dnettem gland*, which show a pre¬ 
dominance of one type, as opposed to another—thus 
constituting an adrenal personality, a pituitary person¬ 
ality, a thyroid personality, etc. 

The upset of the subject is, however, ter more de¬ 
batable than the purely physiological effec ts of these 
glandular secretions, which are now fairly well estab¬ 
lished. The theory that the purely chemical secretion* 
of the ductless glands determine our en¬ 
tire mental and normal life, aa well as our 
physical frame, may be questioned on sev¬ 
eral grounds, and until we know ter more 
than we do at present of the Inter-rela¬ 
tionship of brain and mind, such extreme 
doctrine* cannot be said to be adequately 
proved. 

And this la quite true, even leaving out 
of the account the vast mass of “super¬ 
normal” phenomena—the evidence ter 
which Is being constantly accumulated tn 
all parts of the world. It may be ad¬ 
mitted, however, that these new res e arches 
on the duetto* glands have thrown a pro¬ 
foundly new light upon the world-old prob¬ 
lem of the nature of Ufa, 


D UCTLESS glands* m the** dap when it u the fathom to make 
f lartlmg discoveries about the human mechanism , are very much 
■*m *' We hear a great deal of them, and we ought be inclined 
to wonder how m the world wt ever got along without (hem — that i* to 
Mp, without knowledge of them and of the part the p phip at the organ- 
um Dr Carrington attempt* here a survey of the ground — he teus u* 
fust what these mysterious gland* are, just what we know about them. 
and just what the more extreme authorities thinfc about them. He closes 
with a word of warmng agatmt attributing to these glands, potent as we 
know them to be, more than is really their true function, — The EDITOR. 


slvWy bj physic Ians 

The pituitary gland, which Is a liny gland idtunted 
about tile center of the bruin, within a bony couch or 
cradle—forming as it were, a skull within a skull 
(This shown the linpoitance which nature attaches to 
this glund. In thus doublv defending It against acci¬ 
dents ) Small as It Is, this gland has been shown to 
\m divided, naturally. Into two portions, the anitnor 
and the posterior Hie anterior pituitary secretes a 
substance known as “tethclln,' which control* the 
growth of the skeleton and general supporting tissues 
The posterior pitultan, on the other band, produces 
a secretion known as “pltultrln,“ which governs or con¬ 
trol* certain nerve-cells and Involuntary muscles, and 
the bfaln and sex tone Hie gland as a whole, In Its 
activities, Is also thought to govern the energy con¬ 
sumption of the body—Just as the thyroid controls Its 
production 

The adrenal glands, situated over the kidneys, are 
also divided Into two portions the outer and the Inner, 
known resiiectlvely as the “cortex” and the “medulla," 
like the brain The adrenal cortex produces a certain 
secretion, known by it* effects, whose ultimate or chem¬ 
ical nature Is as yet unknown, but which seems to con¬ 
trol, verv largely, the growth of the brain and the sex- 
gland* The adrenal medulla, on the other hand, 
secretes a substance known as “adrenalin,*’ which is 
jMriiape best known to the general public of all these 
Internal secret hew Adrenalin Is that sscretion which, 
when poured into the blood, fits the body for emergency 
situation* which may arias through combat, flight, etc. 

The pineal gland, also situated In the brain, was 
long thought to have no important function. The 
exact nature of the secretion produced by the pineal 
Is unknown Iiut It has been shown fay numerous ob¬ 
servations that it has at least three important func¬ 
tion* brain and sex development, puberty and ado- 


metulKillwu, and the female one of Instable time metabo¬ 
lism 

Finally the pancreas, situated In the abdominal cav¬ 
ity, producing a secretion known as “insulins," has 
been shown to be the controller of sugar metabolism— 
so that abnormalities in the functioning of this gland 
are responsible fur the disease known as “diabetes 
meUltus" 

Knowledge concerning the functional activities of 
these glands has been acquired only within the last 
decade or two, and Intensive work Is still going for¬ 
ward in various parts of the world, in an endeavor to 
complete our knowledge of their important function* 
It la now contended that the type and shape of the 
bod}, the stature and growth, the character of our 
hands, fingers and toco, the various facial types and 
expression*, the quality of the teeth, the character and 
coloring of the skin, the hair, the quality tad color of 
the eyes, the nature of the muscles and the character 
of the sex life, of any Individual, are all determined 
primarily and abuoet exclusively by the activities of 
these glands—tor secretion of one gland, It to now 
believed, la counterbalanced to a great extent by the 
secretion of another gland of opposite and contrary 
characteristics—so that, hi the normal human being, a 
balance or eqtsipqlse is maintained, and one art of 
functions or activities Is not mutely stimulated at too 
expense of another 

Thus, when the thyme* gland function* ntfcmqHy, it 
tends to prevent the child from growing mature at tint 
young an age, and offsets or "antidote** as It were, 
the sanation of other stand* notably toe adrenal tat*' 
tea, which tend to bring on premature puberty, Ttate» 
a constant balance la maintained within the organism, 
and a normal human bring, mental and phyrtrel it 
preser v ed by the tntaractlen of toeee various totems! 


A Menace toFbhUf* 

T HE everdnereastog practice of discharging oil and 
tar waste* into streams and harbors, and Its effect 
on fish and fish Industries, la strikingly set forth In a 
pamphlet issued by the Bureau of Fisheries. The fatal 
con t a mina tion that result* from poisonous aabs tanre P 
rejected by gas plants and petroleum dtettneries, or 
dumped from tankers and oftMmmtag ships, n*st result 
to huge Aares of food products and money * FI ret It 
should be distinctly understood that the p re te n ce of a 
minute quantity of poison Is sufficient to kill. Fpr 
example, the American sunfish, though highly retaatant 
to poisons, wlU ffie to about an hoar to water ,4 tp jb 
parte per million of phraanthrae or naphthalene, er ti 
parts per udWcsi of hydrogen sulfide, or T parts par 
milli on of ammonia; and, of tours* ve»> ranch weaken 
solution* wlU kin if the fish are ex posed to theta, tar 
several days. AaLda from this direct toxic effiret* dartr 
pollution rep e l s toe fish from approaching shore at tor 
only tone atom tore might be caught; Mens or tags 
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Fm tumplei of the flexibility of tbo latest all-miKl stop Micbint 


Th« HftchiM of AD Work 

A KJIW combination bench-type machine which com* 
btno« tii# lathe, mining machine and drill prees 
haa ban recently developed by a New Turk machine- 
tool maker The machine la motor driven and hand 
fed throughout, with the exception of the ecrow-thread- 
catting operation. Anything that can bo done on the 
bench lathe, the bench miller, or the drill press can 
be don# on thU machine. Amfing its groat points of 
advantage are the adjustability for work at any angle. 
A# one of our views makes clear, the bead moves upon 
A graduated arc, and any desired angular adjustment 
la thus Immediately available. At the same time the 
spindle can be fOgfeut up to a distance of three Inches 
by the bandwtatiEfnat appears at the front of the head 
Once fed to tm desired point. It Is locked in posltlfsi 
by the lever that adjoins the handwbeeL 
Hie maebtno la motor driven and the motor is at¬ 
tached directly to the head ao that power Is supplied 
to tbo spindle when It la In either boriaontal, vertical 
or angola* position There are six spindle speeds, the 
lowes t being 00 and the highest 119) rp.m. These 
changes are obtained by shifting the shaft 
When the machine is used ns a luthe, as In our fourth 
view, the spindle Is made so as to bold either face-plate, 
spring collett, or chuck, ao that a large variety of tools 
is usable. The three wheels for ordinary transverse, 
tagttudibftl and vertical feeding are grouped conven 
Mfe at the base of the arc on which the head travels. 
Micrometer dials are attached to all throe, rendering 
the machine suitable for precision work. The carriage 
cun be locked in any position. Tapers can be turned by 
moving the bed to the right or left of the spindle axis, 
and a lever is supplied to lock It In such positions. 

When the head la swung up at an angle, as in our 
second photograph, and the 
milling operation is per¬ 
formed upon the work held 
la * vise, the tallstock Is re¬ 
moved and the end mill Is 
held hr s spring colWtt in 
the MtfndJe. The radial era 
Is graduated la half degree#, 
and swings a wide enough 
aw. to bring it about that 
tittle haif-dftgrftft marks dm 
oMHdxteitttfi inch apart* ao 
tba* mmUm wait* d i 4* 

PM CM rwHly be totcc* 
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ward while the cutting tool remains stationary At the 
end of the thread cut, the nut eegmmt la thrown out 
automatically by the taper on the handwbeeL The 
spindle la then returned to the starting place by hand¬ 
wbeeL Internal threading Is done In the same manner 
by using the appropriate Internal-threading tooL 

In our first view the machine Is shown, with head 
and spindle vertical. In use as a drill press. Mince the 
spindle is driven direct by gears a heavy cut con be 
taken when drilling, for there is no belt to slip Ver¬ 
tical milling con also be done with the head In this 
position. 

The machine permits of the bed being moved entirely 
out of the way for the accommodation of “cruel and 
unusuar work of any description The base has three 
standard tee-slots to accommodate half Inch bolts Ilor 
Ixontul, vortical or angular work can be performed on 
work placed on the base, just as though the bed were 
In use. 

This machine is rigidly constructed throughout to 
withstand the heavy duty for which tt can be used U 
represents a complete equIjHimni, admirably udnpted for 
shops haring limited Hour space. It Is well adapted for 
small production work requiring angular drilling or 
milling operations, since many extensive angular Jigs 
and fixtures can be eliminated b> using the radial ami 
of the machine, with the spindle feed tout ore It is 
largely the motor drive that makes the angulur feu turn* 
possible and eliminates nil countershafting 

Train Lighting in Franc* Most 
Be Electric 

T ECHNICAL Journals report that the French Gov¬ 
ernment baa derided to eliminate the use of gas as 
an lUuminant on railway trains. The Minister of Pub¬ 




lic Works and Transport, M le Trocquor, has issued a 
circular which decrees that after January 1, 1028, no 
gas lighting will he permitted on express trains. On 
suburban trains eUntrUtu must be used for lighting 
after January 1, 192-1, and bj tht first of 1925 all trains 
operating In Irunce must be ehvtrlrally lighted. 

The French Government In 1914 contemplated the 
eliminating from 1 ruins of all lighting except electric, 
but action was delated h\ the war Recent train 
WTecks however, when? <urs were set on fire through 
ignition of kuk following ui>un collisions, have brought 
the matter to u head and tmiiriiUKlxed the risk Incident 
to the use of giis. 

Safer Handling of Add 

E VER\HOI»\ who bus ever lmd amthing to do with 
the bundling of m Id In tlie bit heiiw gloss curboj s 
In whhh It ordlnarlh nmiw knows well that this is u 
delicate o)»crntIon Men do slip do stumble do cncoun 
ter uncx]>ceted otwtiuliH e\en when tiny are walking In 
regular course, with no loud, tind on an aptmrently 
smooth wuv When tln> urv nuvlgutlng In u factory 
with Its muny corners und dark pJunw, curr>lng a load 
of urid they an mun Hkcl> to meet with hu*Ii on acri 
dent und it is n far more s* rloua matter when they 
do so 

To take tho peril out of u misstep tm tlie part of the 
man who Is packing mid ulwut tin premises, a Cald- 
welL N J , equipment engineer lias devised the carboy- 
carrier Illustrated herewith I*nr all ordinary purposes 
the wheeled turritr Is entirely practicable and Is, of 
coarse, to be prefernri when It can be used, since It 
divorce** the mnn In the shafts pretty thoroughly from 
the possibility of getting burned, no matter what hap¬ 
pens to his carboy The forks In which the carboy 
seta are sturdy enough to 
hold it up against a very 
powerful turning moment 
and tho use of two wheels 
in plnce of tho wheelbarrow 
procedure whh h might have 
been u trifle tlicnper affords 
a further safeguard 
For trundling the carboy 
over a course containing too 
many obstacles to permit 
the use of the wheeled car¬ 
rier the extreme danger 
width such conditions neces- 
surlly Imply is met almost 
as well by the two-man, two- 
handled carrier shown be¬ 
side the other The vastly 
improved stability got by 
this apparatus, as compared 
with more rough-and-ready 
practice familiar to all. la 
well exemplified by the little 
stunt which the two men In 
the picture are performing 
If the carboy will not cap- 
aim under this provocation 
Its suspension must be ex¬ 
tremely stable. 
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Freezing Fish for Future Food 

An Interesting Process Which Is Playing an Important Rolc^ra Our Pood Supply 




A MONG ult tilt* fmid luduriricH width dtptiid 
U|Min It mu U>rm prettervatlnn of smiie wort to 
dtrirlbute their seasonal product over tlu* entire 
year's consumption none find* the storage for 
long period* more vital tlmn the fish Industry 
Kish 1 m perhujM the most perishable of all foods, 
u* Is evidenced by the cure with which it 1 m kept 
on Ice even In the open display bins of the fish 
market*. And while twine specie* lire found till 
the jour around, in muny If not In uio»t cum* 
tt»e Men son for the catch 1 m u Abort one nor Is It 
limited by tiny factor under human control 
The fish ran when they rim, and must t>o taken 
when they run \ttritfile* like salmon may be 
put up In tuns, the proecHs leading to n Hensotml 
lndustrv In which ttm problem 1 h that of scour 
1 HR Inbor for the brief Interval during which It 
Is wnnted llul inon often It Is necessary that 
the hah, when marketed, ahull he whole tlHh and trfti 
not mere cunned Ash uimt, and this requirement ** 
ht to be met In only one wuy—refrigeration How 

The primary source of the bacterial In ration 
that spoils decay la the gills, und all fish should have 
their gills and guts removed Immediately on coining 
from Hie water After this there is tlie necessity for 
keeping them In good condition nlsmrd the fishing 
boat till the hitter reaches port Tills U often a matter 
of some days, e\en a couple of weeks Ice patks and 
freezing In brine at low teni|ieratun are among the 
methods here employed and the mix of tlu 
problem Is getting the fish to the necessary low 
temperature without chilling them too suddenly 
When they are flnully got ashore they may 
go on the market at mice or they niuy go into 
storage. In the latter event It la necessary to 
atart all over agnln und prepare tliem for long 
storage as though they Imd never been chilled 
Our photographs Illustrate the principal differ 
ences In procedure here Tlie fish may lie stored 
In oiwn bins or shelves, In which event the 
prime requisite Is that the carcasses themselves 
be thoroughly frosen Clod, haddock, etc, are 
frown until they ure of precisely ihe consist 
ency of a cake of lcc, they are then covered 
with n gluxe, and laid down for the deeds of 
the future Oilier spates are soraetIme| packed 
with considerably more care. In a foshtop which f 
more nearly meets our Ideas of ^rJUCT w refrig 
•ration" consists In In this cnas. &gettd^ 
actually making n separate process <dL1 
Ing, the fish may be laid away tail 
atmosphere And left to the natural comp 
•vents. Small stuff like scallops U. Mo m * and 
stocked In pails. v 

In most of the commercial fish storage plants, 
as In other food storage Industries, tbs old 
fashioned Ice-house has given way to the modern 
refrigerating plant, where cold Is produced, not 
by tbs mere melting of ice, but by more art! 
fleial pro ceases Involving tlie actusl use of power 
and fuel. Our grandfathers woftld doubtless be 




/ rfti Placing Bah on te^Mtcd ihvlvra of towr Higktt Waahlng snd pMitlng flak 
bofnra tlwjr so to tha frm#r Bdew ; Opan rtonuco of frown and staled flah 

How Urge quantities of flah are stored, frosen, for future consumption 

have puxxled by what would appeal to them iik a eonlmdlc- "Th 

unlng tion in the statement that our final picture represents practl 

y for the engine-room In a refrigerating plant We, however, prucet 

riling know wlmt this meuna, and why an engine-room Is nec- It is I 

after exsary to mulntuln tetiqienilures that are low enough becoiu 

i and in be unfavorable to the continued existence of the vessel 

l the * bugs” of decay and d 


Tho englas room la a gnat •thfrasitag Man* 


Copper May Ham Dlushre Vitamlno 

a ru of the causes of tlie deterioration of 
the^rltamtne which guards against scurvy 
is the catalysts or chemical action due to cop- 
tier pipes. This was illustrated recently by an 
experiment described in a recent number of tlie 
Journal of Industrial and Engineering Vhem~ 
t*trg by Mr Alfred K Hess. He says that milk 
lieu ted in a copper vessel will lose considerable 
of the antiscorbutic vitamin?, as compared 
with milk heated In a glum* contulner 
Guinea pigs receiving milk pasteurised In a 
copper vessel will develop scurvy, states Mr 
Iless, whereas those who have been fed with 
milk which had been heated In a glass do not 
develop tbo disorder That the signs and aymj>- 
toms observed in the animals who had been 
fed with milk heated In cop|ier were truly 
is ft* those of scurvy, was shown by the fact that 
** they recovered when fed on orange juice The 

iprion milk so heated only contained three to four 

purls of co(>per to thaPillllon ports of the fluid. 
"This experiment," continued Mr Hess, "has a very 
practical application, for it Is well known that milk in 
process of imsteurlxatiutt passes through copper pipes. 
It Is true that they are lined, but the lining frequent!* 
becomes defective after a short period Lined copper 
vessel* are commonly used in the course of condensing 
and drying milk It Is therefore not astonishing thnt 
copper is found very frequently In small amounts 
of milk In u British medical report It wus 
found 11 times In 87 samples. It Is Impossible 
to state Im*w Important a factor catalysis Is. 
But whatever may prove to be tlie scope of its 
uiipUcatloo, an experiment of this nature shows 
the little suspected factors which may be Intro¬ 
duced and which must he taken into eocuddera¬ 
tion in relation to the destruction of this most 
delicate vitamins, and warns us that tn the 
handling of food products containing ritamlnes 
we must a insider the Influence of every new in¬ 
dustrial process* 

"Quit* apart from the question of the destruc¬ 
tion of the vitamin**, the loot <ttw year* have 
donMutntad that we should not ocniddar food* 
Malta aa entitles from the standpoint of their 
vlfatalae content A food mar he rich or poor la 
this factor secerning to attendant circumstance*. 
for instance, carrots cannot be dossed ns con¬ 
taining * dednite amoont of antteoortmUo vita* 
arias; If tb«r are fresh tbsr will contain snnch 
mete then ft they are oldi or, again, if ther 
hard heap pte** mag they wtu have t»r more 
- th* wsr* toagti sad old. toa moat avoid 

w Wta s tti Mods tee rtfldlr It la protMbtr of 
Md to aitange then, in categories and to uriari 
them ddWttJpotrndsi*, hot wq anst*mnpgriMr 
that aoqh 4 to* popsaaaat merslr (Mutths 
nM aRHoxlmate reins" Owatriflctory end 
i*urt«n» kobM* la vitamins *v«etlgatfana may 
rseslve muh light from a* n* 
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by their (treat heat The 
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V*tot Water 

tAVa yoft A 

I! would aoeni a ringttUta 
fHuMtton under water. >et% 
rdm bmntor iuta futajd^tt 
way to strike n lltfht vven 
there If yon should 4i^k him 
what U U that con be lighted 
under water, he would ear 
that go* pressure torches are 
now made t<> burn unde^tva- 
Jer. pitch are In fact The 
oxv-aeriyleflc torcJ»erf r whk'h « 

Irtm plate*** minktsn vessels , 
great pressing of the gas (frerent* the water jfrnm put 
ring out the flume, f*vr it cannot muh the burner But 
it may happen, of course, ^hst the Ah me would go out 
hy accident, and the diver would then lte obliged to 
<n»me up to the surface With the new “mntch” he Htnja 
iielow and light* bU torth. Cenuln metals »mh uh 
jHttttWluni und other* when placed under water will get 
up u violent reaction accompanied with heal or even 
flames. But other substance* eaUrhe added which will 
aid tn prodmlng ttie flume, ttnd 1£ the proper mKture 1 h 
tucked Into n small bras* Jitbe about the slifc of a 
Hgnrette und provided with n Htnpja*r, each ua 1 h seen 
Just In front of the burner of the forth, uft that 1m re¬ 
quired when working under wuter Ih to pull out tba^ 
stopper and allow the water to enter the tube, und the 
mixture then commence* to barn amid the ou trashing 
gna from the torch, no that we hnw exactly the mime 
result a* If a innMi bud Iteen applied above ground 
A spring fixture hold* *■ 

I he tube and also pull* 

It back out of the waj 
of Ohs torch fliftne when 
not In use —Oy PtanciH 
P Vault 

Son Worship 

T HE London Timm 
recently curried n 
new* dispatch which In 
dltutes that a fct the* 
orj of tnc lute Hlr Nor 
tiuin Lockver him just 
received a blow from 
which It can linrdlj re¬ 
ram* Accurate mona- 
uremenu mffde bv the 
Egyptian Survov have 
proved that never since 
the greet Temple of 
Kumak wtfU hunt 
the aun shone straight* 
down ItH axis Sir Norman Lockjer believed that this 
temple, and mnn> others In addition, were constructed 
for the punxwe of obtaining nn exnct otmcrvnUon of 
the precise tltnu of the solsticesImt is tt*wi\, the day 
of tlie sun » most northerly setting But Mr nielmrd*, 
of the Survev of KjQpt has proved thut the sun has 
never been rfn/ft/c at all, at «nv moment In am diiy In 
any year along Du? axis of the temple, slpra nlsmt 0000 
B C, and that It hist set along the centra! line of this 
axis between U000 and 18,000 years ago At this date 
Europe was still In the Old Stone Age, the envo }**rIod 
was at its aenlth and the hunters of the Dordogne were 
charing reindeer over the French tundras To ttuppo** 
that the Temple of Karnnk can have bewi built then Is 
out of the question. Tills would appear to dispose of 
the sim temple hypothesis, and the Survey of Egjpt U 
to be congratulated iiiwn a useful piece of work 

Portable Run war tot CUmbin* the Curb 

A RIIODH 1BLAND mun has recently developed a 
device *hl<k will be found useful by automobile 
drivers who have to ettmb 
over Curbing* in order to get 
Into garage or parking space. 

The device consists of two 
wooden runs which are con 
nccted in such a manner 
that they win fWd together 
whennot fn use, so that they 
may he kept out of the way 
Welghttl *riy trit potmd*. 
the unit is eerily handled by 
any pew*, end when told* 

>$, m tott of bright 

^dw up much wm. 
turn i to grwdfr to be Pre¬ 
toria W eUanuDite of 
ih* norh.—flp 
Atit* ft CWftL 



Under-water match with which the div^r can relight bis gas-pressure torch, 
if this should accidentally go ont 


Spraying Trees front the Air 

F * we disregard the usefulness of the Htrphine in com 
merce nnd war there xtlti renin(n* a H«t of uppltcn 
tl«>n* lengthy enough to Juxtlfv It* dc\eU)]um>nt But 
even Ilia airplune Jut* It* limitation* tlurr arc things 
It (*1101101 di>, and vur\ agency which has hud «n\ 
tiling to do with aeronautic* bus luul scores of sui h 
‘ *1M> M proposal**. 

It is not to Ih* womhrtMj then that pnuthnl tlorn at 
Held the Arm> exifcrhiumtul stullon ut I»m 
tim ut omi* catalogued as In the 4 V111\’ claw* a pr<>- 
puHal to *qirav trees from an ulrplaue Mlun two il\**rK 
were u*Hlgm*d to the Job of tr\lng to do It, ll»\ under 
took It will* frank, skeptic Ism It was imt *m>ii <*oii 
sld(*rod worth wliili to mnko urnmgcmcniH to pholo- 
graph the “stunt * \\ hen *the test was an unqualified 
success, there were no more surprised i*ersons than the 
men who made tt The> lundt*d and telephuned 1 mm k to 
the field for a pliotogrupher lie cume—h> ulr -and the 
teftt w'iim perforared again for the l*encllt of the cataem 



Spraying from a planet already the tail of the dust stream is beginning to settle among the trees 

with the result shown here 

The proposal to tr> spravlng trees from the nir came 
from P II Nelllle of Cleveland wlio dlMcussed H with 
11 \ (hmsnrd (hlef of the Ohio Department «f liit**- 
uio(og> Tiu* c4m»im ration of field waa asked In 

testing the ldt»u An airplane designer wus asHlgmnl to 
the task of making wane sort of afqianttus for n k*asing 
“hug ismiler fn»m nn tilrplnm., and he made two nlfI 
era, on the principle of u flour sJfttr, arranged with 
HpnHketH and chain Orl\c ho thut thc> could la nper- 
rftril from Inside the plane Tl)cse sifters with flat hop- 
pent wtre fusicned on the sides of nn ulrplnno ftiKiiuge 
Mr GoHsnrd selected a grove of DUO cntulpi* trees on 
a farm near Tro*, Ohio, for th» test This grow was 
literally “alive' with u specie* of caterpillar which 
twice before had practtcall} defoliated the grove Tim 
plane was piloted b> Lieut John A Macrendv, who a 
few da\s later set u new altitude record und E, Do^ 
mey, who designed Uw slftera, wont along to operate 
them The hoppers were filled with arsenate of leud 
irnwder The two originators of the Iden were already 



A, nawtf to any tfc* car ay tko ewttflg, u It appear* at the Mveral kUin of iu in 


Ktntluned at the grove to 
wnteb tt*e resalK 
Utkon reathing the grove, 
the plane fltw Just aUue tlw* 
tl|w of the Ireea along the 
windward side of the gravi*, 
Mr Dorme> omruling Ids 
sifters The an^^tc of leud 
vim ntrrled hv the wind over 
the gr*>vc and then It willtd 
dtiwn pnth among the trees. 
The olwrvt rn In the gn»ve 
dtsland 1 fm ( Ha* dusting 
from ulsne wrm mmli morn 
effective limn hprudn^ for Mu rniNon Mint the dust 
started al Hie top of the tret*x and lltcnillv strlpis'd the 
(.uterpHlars off lo the ground Within a few itiotmvtff 
uftci tlu “dusting tin grouml was covind with deud 
raterplllarh. T1 m >/b whhh woaM liavt taken Kprnjers 
three w*vks, was informed In w* nmiu mlnuU's' 
Meunuhlle the flveis hud landed to find ou) fhe result 
of tin test, nnd n|>on burning It ihe\ at omi teleidmned 
for a w*con<l plane with a phoiogrnplur Tlu lest was 
Man niHtittd with equal succtHs 

Mr Iktruuv has designed n inon 4 Ilk h nt tvpe of 
xlfli r and It Is prtqMtwil lo | 4 *hI tin hlca further ns 
(mm union ]Hrml 1 * Tims* PwIh will In* wnlfhi^l with 
ikituh Intn'kNt h\ fon^trv iximris i^|M*dnlh In Die 
1 ubt, wlare a similar scourgi Ih working hints 1 

Gafles in Metals 

T HE wld* field and great pnulfwtl fniisiriimee of 
exact knttwlcdgi of Da gas content of metal* la 
bnaight in our atUnMon n»»re and niort frequ<*ntly 

AshU fr<uu the m*»n» or 
h^s familiar laqsirtanre 
of (.ns** a* related to 
th* dtsixldallon of steel 
and tin production of 
Knund Inprts and cast 
lags nmn\ ojK^ratlons In 
n fining working and 
muting of imtals are 
vllulh ixinii riusl with 
the a* Don or eflwt of 
various g ixe* 

Alanv of the Inherent 
dlfferenceK In v of 

Kfe* Is nimle In different 
pnst ***** an generally 
attributed tothiamounts 
and ciimiKiHltlonH of the 
guM*H with whhh the 
tin. t a I N Inoontiut when 
In the molnti ntaie In a 
runw rter.ojs n hearth or 
ihstrh furnats or In u 
crtklble It Is n ported that sti'el ixoiurors iqsrating 
In a vacuum have rmntlv lx?en Kiim*ssfullv uscsl on u 
common(ul stale In ynglnnd to produce (iiMtrv mteel 
of unusuallv fine qualllv Tin* pn*s(*nce and nature of 
occluded gas In cast Iran has tteen said lit I* closely 
ixinnecied with two Importanl clianoderlsDcs of suih 
11 m ter I a I namelj Ih* grapldtlKatlon of rant Iron and 
the growth of grav cnsi Iron 

Of no It ss ImjMirimict an dissolved or tax ludeil gases 
in nonferrous imt il^ 1 or example the Ure-rellnlng of 
cupiter U whollv a iniMir of lnuntionull> dlsHolvlng a 
gas (oxjgui) In irmh u>pi**r und thin r*moving nearly 
but not quite all of this same gas If the final Htip of 
this refining is utrrled to the complUi removal of oxy¬ 
gen bv isdlng oniv u minute or two longer than neees- 
sun the whole furnau duirge inusi I*, cut Inly rr- 
vvorked as if it wen* a frash *luirge of crudi oq^>er 
In the working and fahrlcation of copi»er, gnses must 
lie again considered O|iornllon* Involving Dm ( leunring 
of steel or Iron hv phkllng In mhN must Ik followed 
bv treatraents di*slgnei| to removi hjdragen taken up 
from fhemetalH hv the gasoa, 
IT nttt reumved this occluded 
gas will makt the metal too 
hrtttU to work or will give 
trouble In sulweqaent opera 
Dons when the inetul is ex 
l>o*ed to heut ns, for In- 
stimi** causing blisters In 
enamel < k*cluded gases huve 
also been shown to Imve a 
marked effect on the elec¬ 
trical eonductlvft> of metals, 
their ningnetlc properties, 
D«lr conslKtency In dlntMi- 
alone, n* well oh their mo- 
ihanlnd properth** of hard¬ 
ness, toughness, tensile 
strength elmdlclt) eh 















Left Repairing the expedition'* *M. Right: America* northernmost chibfaou—,, at Mama. Tb* sarttonusM* thcatrf b to k land la th* vidafe 

Two aspects of the (more or Um) friwfly Arctic 


"The Friendly Arctic” 

Its Well-Stocked Larder and How Three Men Lived Off the Country 


W HILE >et a l*o) MlhJalmar Stefannuo decided 
he was n failure us a North Dakota farmer, m> he 
went u* college umJ Itecutue ttn anthropologlftt. All tho 
world now knows him as an explorer and writer, and 
It la hard to nay In which rdle he In at hta beat His 
latest hook, publlalied by Much ill Ian, tells the story of 
five years In the polar regions. We owe the Illustrations 
to tlie author 

On hU second Arctic expedition Stefan won dlscov 
ered the blond Eskimo and added to the map of Can¬ 
ada perhaps these successes went to his head, for about 
this time be developed a startling Idea This was no 
less fantastic a notion than that u man should be able 
to travel the moat inaccessible und desolate stretches 
of the North unencumbered by food and fuel, living on 
the country as he went Incredible us It rosy seetu^he 
muauged to enlist the Interest of both the American 
and the Canadian government* In his plan, and the 
latter eventually fitted out und financed for him what 
In known as tlie Canadian Arctic Expedition This In- 
< luded three alil|is and a scientific staff of fifteen men. 
the pick of the civilised world 
Nome, Alaska, lias the distinction of possessing the 
most northerly < lubtiousa, and the most northerly 
theater, In America The throe ships left here late In 
July, 1018. A party left the “Karluk* and walked 
ashore on the ice lo Cape Hmythe, where the lnnd was 
grass-covered and pralrle-llke, and birds twtuered and 
mosquitoes bussed, this wus disappointing to Dr 
Mackuy, of Antarcth experience, but he wan promised 
bllssurds and low temi*eraiureH luter 8 cn« after this 
the ‘Karluk” was caught In the ice and, while Mtefuns- 
«m« und a hunting pnrt\ were ashore neur the mouth 
of the Itkllik River, she disappeared with (he supplies 
and photographic und scientific equipment aboard 
Passing quickly over dltlhultles and mlKfortunea that 
Included a mutiny of the lenders against HtefnnssonV 
HOthoiity, we come to tlie time when, a month late, 
he and two comiwnlonH, Ktorkerwm and Andreuwm, 
started from Martin Point with <me sled nnd six dogs 
for their Journey Into the unknown. They had full 
rations for the men for thirty duys, nnd dog feed for 
about forty days, they hnd also two rifles and six gal 
Ions of kerosene for quick cooking on a blue-flame 
stove besides the hunting gear, the necessary bedding 
and the scientific equipment Gales and ice-cruslie* en 
livened the earlier stages of their Journey, nnd the 
scarcity of game signs worried them During the first 
ten days of May, their kerosene was exhausted, and 
the) went on half rations, for In their fast travel to¬ 
ward Ranks Island there was no sight of a seal, It 
waa at Ranks Island that they expected to find tlie 
“Star " 

Contrary to popular belief, the problem of drinking- 
water was non-ex Intent, Rea Ice becomes fresh during 
the period intervening between its formation and the 
end of the first summer following. Food ml fuel were 
what they must have und when they ^Hfbsed long 
enough to make a conscientious search for Mens of seal 
■■■ t hey found them! A seal makes a breathing-hole by 
poking his head up through newly formed lee, and all 
he has to do then Is to nee that this bole Is kept opmu 
Months after the breathing hole has been abandoned, 
a distinct ring on the Ice shows that eeals have been 
there Rut Rtefenseon's party did more than find signs, 


the) found tlie souls. From then on starvation no 
longer dogged their thoughts, and three men, “one 
craxy and two deluded,” had vindicated their faith 
against the opinions of noted explorers and the con¬ 
viction* of the Eskimos. After ninety-three days on 
drifting Ice, a Journey of nearly 700 miles, the little 
party landed on June 25th, the chart showed the land 
as Ranks Island, It was really uncharted land which 
Rtefansaon named Bernard Island, a mile or two from 
the mainland The summer was spent on Banka Island, 
by September 11th the party reached the Cape Kellett 
base, where they found the “Mary Sachs” instead of the 
“Star’* Btefansson had long been given up for lost, 
and the excitement caused by his arrival was Intense, 
he was told that the men on the doomed “Karluk" had 
safely made their way to Wrnngel Island. Later, It 
was learned that many had been lost 
The winter of 1014-1015 was filled with busy prep¬ 
arations for the spring exploratory work Prince Pat¬ 
rick and Ranks Islands were mapped, the most north¬ 
erly point attained by McClintock was reached, and 
new land discovered beyond It, after which the party 
turned south and crossed Banks Island, reaching the 
Kellett base camp on August Oth Here Stefan toon was, 
according to the newspapers, “rescued” by Captain 
Lane's “Polar Rear ” The rescuers Insisted on feeding 
him, though his only hunger wus for news. It was 
llim that he learned for the first time of the Great 
War that hud been raging for a year 
Tlie following spring the expedition occupied Itself 
with the Rlngnes and Christian Island group, and 
round that the huge Inland known to nmpmukers as 
King Christian h I*and does not exist A small Island, 
for whit h this name hus been retained. Is separated 



from the larger Findlay Island by a wide Strait des¬ 
ignated on Stefanseon’s corrected chart as MscLsaa 
strait. Much good work was accomplished in this 

region. 

In the five years that Stefenaeon spent in the Arctic, 
he mapped and explored more than 105,000 square 
miles of hitherto unknown territory, secured material 
of the greatest sdmtlfle value, and dispelled many lllu- 
rions relating to Arctic conditions. Neither as explorer 
nor as anthropologist is he content to rest upon the 
obvious, which Is so often (be falsa As to anthropology, 
his keen perception and careful deductions are well 
instanced in bts handling of the “age of maturity" 
problem. The age of maturity, so authorities tell us* 
comes earliest In the tropics and Increases as we trav¬ 
erse the temperate and frigid tones. Yet it Is not rare 
for an Eskimo women to have her first child at the 


age of twelve, here we have what seems a marked 
exception to the rale, Stetonseon, however, remarks 
that the Eskimos unspoiled by civilisation live a gnat 
part of their lives In a climate whose temperature is 
from 80 to 00 degrees Fahrenheit That Is what a 
thermometer In one of their mow bouses registers, and 
when they go Into the open they are clad In two layers 
of fur that must maintain the body heat at a tropical 
point, In short. Indoors or out, the Eskimo and the 
Hicillan live In the same climate. But our anthropol¬ 
ogist does not rest her*, he observes that the natives 
who have come under the influence of civilisation, end 
who live in porous houses and dress in porous clothing, 
mature much later Among the northern Indian tribes, 
who live In wigwams and are poorly clothed, the age 
of maturity Is quite as high as among the north Euro* 
lwan whites. Thus be accounts for the apparent excep¬ 
tion to established theory 

HIh visit to the Copper Eskimos near Phayre Point 
reveals the hospitality and ehUd-Ufce friendliness of 
these iieople, as well as their resentment toward being 
treated as Inferiors, BtefanssoQ bbnsett was regarded 
as a magician, and was hived, r espect e d, and a little 
feared. On his arrival at a village, the men at once 
built him a now bouse eo a rite of hl« oym selection. 
Trading was usually carried on In am atmosphere of 
high good humor, but when a subordinate of Stef* 
onsson's took an attitude of s upe ri ority, they robbed 
him of his goods* Later, these were either ret u rne d or 
paid fori but whether this wag doe to repentance jw* 
a wholesome fear {tut Rtefenason, the magician, woofcj 
send sickness upon them, is an open ( p e eti on. The 
Eskimo dislikes anything very hot* find more hot fpod 


felled to interest thgm; it was Jute « mmete wU£h 
they accepted M readily as any other mtteoukfefi hap¬ 
pening and they would drift fete talk of tee ft 
pots while it we pterin* ttefrumn te feristeutou 
the worm, wttHtouririied an^happp Mlh 
moe, and, irith eodjuguirii eytcodhs d open Aba 
fikemrieetk he Hmrim that, *ft to mm of tew enfrnettte 
of out world teat It teetod teM tee toSrtt fete* 
s ri ffe ayto fc peepto to ***** the to* 

n vi! fl teSSTe* pm) 

mttat ha u te nbd he haa other ideas ahas 
that erafest as s arariktoi, 

"S*«P** ftortV* 
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Mputtt W *» lonM, Ma^rtktM*,** 
far k tltitif itii i Udiit (hs etensb tbs 

§ &* q*t m* Mwowr srtth ■ kitfh 
4 HUMII Mrt, foOowwiJ by 
to n* e#k*S u Mi as.« church wall 
Tbsbock- 

ifo* «s #if wwpptet of imt flow midi 
* «roiftl*g “fih <rf sopsr-ffoats to tor- 
lW*t* B* oMstfs to tbs word “desolate” 
at*; *0 ejHLt *» will cractd* to that trees 
or* JMmA to* pfoatlfut, aftd that there 
m*x M spots <to th* gtoqftd. Bat If you 
<*H th$i Jtooapsct “dsatdate” or “dismay 
It to ritepfr McrnuM your habit* ef Ufa 
haw j fl dBW Bd yon to tfoe* and bare 
grand. Her will he admit that Arctic 
•aplevatfttoi to a oonttewm* round of hard 
steftH If yon know hoar to hast seals and 
to Itod your way by the pattern* the pre- 
vkUtog wtnd* humon upon the toe, suf¬ 
fering am come only as it come* to all 
men, everywhere—by oaideamw end by 
aeddhat Be to convinced, too, that the 
‘*wett-bfOngfct-np" young man make* the 
better explorer, since he find* him more 
adaptable t* a strongs aavironment. If 
yon wtU conform to the way* of the north, 
he repeat* yon wlU And it exceedingly friendly and 
homelike. 

From theen assurance* the average reader will turn 
to (be author** account* of up-ended block* of Ice, their 
head* fifty fact high, over-hanging the camp, of ma¬ 
rauding polar bear* shot In the middle of their spring, 
nnd spattering the gunner with blood, of painful prog¬ 
ram acroes the ice, vividly described as being a mean 
between wading and navigation, and of various other 
episode* not reassuring to the timid man However, 
Btefonsson to not claiming that the Arctic 1* friendly 
to the tenderfoot, and he certainly upsets many of our 
preconceived Ideas of eternal alienee, universal deeoto 
tkm, and continuous menace. 

ate fam e on, with hi* fresh viewpoint* carefully 
thought-oat theories and uaselflsh courage has raised 
polar exploration from a cross between an art and a 
•port to something like a science. If the Challenger 
expedition discovered a new world at the bottom of the 
sea, the Canadian expedition found a well-stocked 
larder beneath the northern ice. Hi* narrative so 
teems with virile life, suggestive observations and sig¬ 
nificant discoveries, that It to impossible to pick out 
even the high lights in a brief summary Only the 
man who ha* read It can appreciate it* epic quality, 
to him It brings the exaltation of wide, airy spaces, 
fresh-elr humor of the uo*t genuine quality, and accu¬ 
rate knowledge to place of a mass of misconceptions. 

Hast and Veatikttoa for the Cow Stable 

pOWkBrbBKVIDN ventilation for the cows to the 
Jr latest note to dairy farming. The Installation we 
Illustrate 1 * from the establtohnMit of one of the 
wealthiest of the “gentleman farmers” to the New York 
mfeatbua territory, and we do not know whether to 
it* pr esent form It would pay its way on a dairy farm 



view of k*atlag nnd ventilatlag apparatus fer the cow stable of a 
large dairy farm near New York 


I hut had to meet Us expenses out of Its receipts, but 
It looks sufficiently plausible to lend the thought that 
tt might 

The pipes carry steam Into radiators which are 
located Inside the Mg retort-llke enclosure. Heat from 
these radiators 1 m forced upward by a fan inside this 
Mg box, the motor at the left driving this fan The 
beet passes up over the tile celling to the cow barn, 
where It Is thrown out through air pontages that re¬ 
semble the ordinary registers of the conventional hot¬ 
air heating system The force from the electric fan is 
sufficient to drive the heated air out of these and down 
over the cows, and It panes out through pa mho got in 
the floor This equipment renews the air In the entire 
building every four minutes. The Idea, of course. Is to 
get more and better milk and butter from the cows by 
making the animals comfortable and an for ns It can 
be tested out on a form which is not obliged to effect 
a commercial success, it seems to be a valid one 

Barnincy Houma of Clay and Straw 

T HE housing problem, sufficiently acute to thin coun¬ 
try, to for more pressing to many sections of 
Europe The difficulty here seems to be more a matter 
of general business conditions and bad practices to the 
building trades than anything rise, to France and 
Germany It Is rather the difficulty of securing proper 
materials that Is Interfering with the return to normal 
building Accordingly, any mean* of substituting cheap 
and homely material* for tfae customary ones Is of 
great significance to the European sufferer from the 
housing shortage—of for more significance than we in 
America, on casual thought, might imagine 
Both to France and to Germany mean* are being 
devised for cutting the Gordian knot along the lines 
suggested by this remark Wooden framing must be 


of com, In Its ibsoiee nothing 
worthy of any better name than hovel 
can be attempted. It I* to the selection 
of material* for filling to the wall spaces 
that Ingenuity Is displayed We illustrate 
a development to Germany where ordi¬ 
nary day, either to the shape of bricks or 
as a built-up, Integrated mass, to applied 
to the framework to make the walls, and 
at the same time we are reminded of a 
French system, largely parallel to this, 
under which the principal material to 
straw, usually In the form of crude brick 
but to some cases partly as filling between 
un outer and inner Ia\er of tills brick. 

In both coses the framework may be 
made surprisingly light, to view of the 
relatively light weight of the finished 
structure contemplated The foundation, 
though It must he adapted to the nature 
of the ground In which It stands, enjoys 
the same advantage iih the framework It 
Is covered with sheets of tar paper to 
prevent dampness. The Mocks of com¬ 
pressed straw, w hit h In the Freni U 
scheme fill the kphcph In the wooden 
framework, are shatied like bricks, but 
are much larger than the ordinary brick 
Their length In fact, corresponds to the 
distance Is*tween the uprights of the 
frame and their depth to the desired wall 
thickness. After the walls have been com¬ 
plete!} tilled out with these crude Mocks of straw, both 
sides of the wall are covered with a fine-meshed wire 
net, cm which outer and toner coats of cement In the 
one case and the plaster to (lie other are laid In 
spite of the thickness of the walls—1ft Inches or more—• 
tlw ensemble turns out to be of surprisingly light 
weight 

The German method of using clay appears to be 
somewhut more flexible Obviously the clay can lie 
merely substituted for the straw In the above-described 
procedure Other isHwibllttles Involve the construction 
of the entire wall In ntmt amounts when finished to a 
single plec**’ either with the foundation offered by the 
wooden frame uhme or with the further use of straw 
nigts us suggested to one of onr views. Then there to 
also the alternative of our second picture, wliere the 
framework to dispensed with entirely The result lien- 
may be a hovel, as implied In a remark nhove but It 
would 1* a very sumptuous hovel, we have no doubt 

Emergency Money in Italy 

T HE scarcity of small change In Italy has reduced 
the population to using postage stamps instead 
These, however, are not h success, for after passing 
from horny hand to horn} hand foul pocket to foul 
pocket, they bwome cum more hlnck and greasy and 
genu laden than the two-penny hulfpenn} Iwnknotes 
And Indelicate fieoplc tire wiring the opportunity to 
palm off stamps that lime already passed through the 
post Ingenious tradesmen have accordingly combined 
ud\ertlsement with utility by Issuing postage stumps 
to 'inetal disks with u transparent front und the name 
of*their wares on the reverse Omdithns Hhintnih 
the recklessness of the government, which deliberately 
neglects one of the nudest avenues of proflt at u time 
alien the national finances are to the shakiest condition 
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Darts of Light 

What Twentieth Century Physics Has Done to the Wave Theory of CMotl Optics 

By Dr. C E. Kenneth Meet of the Etutman Research Laboratory 


T ill* uiiMin of llj*ht tins hoe*n the KUbJcct of famous 
conirmt r^\ Notion In MiilHtulng mirier Hu* weight 
nt his titirliuiirt till turn tlieorx of lIu>KliCtiH held 
ih il H^hi nawMi i| i.r ilHinto pnHIHhn of matter shot 
olT fnun tin muiiih which ImiuhtinltH) the objects on 
ttlihh t In y fill nnil mil n Hit tin! to the ejes of the 
olwi rter linn pi miming Hit KcnHutlott of Hlght Thin 
i \(>litliiK ri Ih** Hon mix (*nKtl\ aaml Ncttlon w uh nhle 
with Hi»tm ihilh uli\ t« iKruuni for refraction too Hut 
wlnit llmillx <IKi i« illtcMl tlir 4 * 01*1 illwnhif thoorji \\ns tin 
pin noiiiwton of inti rfiniift (See Hcikn rim Ampickam, 
Jul> I'lih, 11H1) A Millionth of an Inch ) If light 
Is corptlMUlar It Is dlllknU to net? Janl how Iwo xtrenaiH 
of iMirthh'i trnxeling In the same direction ran iNiwtlbly 
do other tlinii reinforce* one n not In r 

Thin diffltullx It'd to flu formulation of the wave 
theory, which accounts uh will uh Hu curpUMi ular one 
for relics (Ion and refraction md U*ihr for Intorfer 
cnce nnd polnrimtlnn \itcipii*ri at Hu* beginning of 
the nineteenth renturi tin wiixo thmr> of light ban 
proved xcr> frail fill »*s|hs1mIIi after Itn mathematical 
ln\cull gallon h> ( Ink Mawwll who hUouckI that the 
xwixoh (smiI d Ih truth d as an 1 1« tro-mngnetU dlnturle 
nnee of the onhcrsal hx|tottntlciil 4 c*tlui * Kocentlj 
however fresh phenomena him Ihh*ii oliNerx'od which 
arc dltlh ult (o 1 \philn under the clarackul wave theory, 
and It weniH not unlike 1\ that we into huvo to turn 
to u theorx mint or Ionh unalopms to the corpuscular 
one of Newton 

The origin of light enriwtlon Ik now mwTllied Dot to 
tin mulct u1i*h of matter or ext*n to the atonm hh a wliole, 
hut to the particles of ueguttve electricity which are 
called electrons and which fonn a purt of the «truc- 
lure of the atom The oIouin of the chemlcnl element* 
are held to consist of a malt us earning a positive 
charge of electricity Mtrrounded by one or more elec 
1n*n« carrying a ntguflxc clrnrge, the whole atom, of 
course lielng electric ally neutral It Is thought tlmt 
these electrons n xulxt cither hIhujI the i*wltt\e nmli u*» 
Itself or ahoiil some otlar renter, and on their num 
Iter and the c*ori c s|H»ndlng c Imrge on the positive nuc leus 
deitends the nature of the atom. 

The electrons arc Hiippownl to rexolxe without null 
tiling, Imt when an clctirun Huffers some xlolent shenk 
It u 1 vc*s up raitigx nnd this energv Is radiated Jn the 
form of waves In the ether Thine, If ail 1 Unlmn by the 
sudden Impact of another electron for Instance Ik 
thrown out of an atom and Is attracted hack to Its 
place by the nucUus then, ns 11 fnlls Vmck It will send 
out 11 pulse of energy, and it will In* umi at once that 
If light la produced by such n Huccwslon of shocks 
occurring to electron**, it Ih inherently probable* that It 
will Ih* radiated In pulses rather than continuously 
These pulses of em rgy hnxe the very remarkable prn|>- 
s»rt> that Hie frequence of the xlhratlon emitted la 
exactly pro|M>rUonal to the energy which Hie electron 
relcuses The xxnxc-lenglli, of course*, ilcpendn uism Hie 
frequency, the im>rt waxes there nre in a glxen time 
the ahorter ihelr length must be since the vcdndty of 
light U constant Ho whc*n un electron loses a very 
III tie energy, it ghes our long xx lives, und when it loses 
a great deal of energy. It gives out xery short wuves 
In un X rav tube the disc hnrge of electricity Is In 
the form of a stream of corpuscles trawling with a 
velocity which Is very high and which depends ujwn 
the voltage of the electric current applied to the tube. 
When these ^corpuscles strike the target their energy 
Is radiated In the form of \ rays, nnd these partake 
w»ry c loach of the nature of light except that the length 
of the waves Is about one-thousandtli that of light or 
whnt Is the same thing, the frequency Is a thousand 
limes us greui tt Is to this (but X-ruy» owe their 
great penetrating power 

On the classical xxuve theory of light, then, we should 
Imagine that nn \ ray tube having Its target bombarded 
by the stream of corpuscles produced by the current 
would emit waxes of X rays spreading Into space just 
as waves of ti^ht nre linngtned to spread from a source 
Hut now c*ome»s a great difficulty When these X ray 
waves putts through a gas nnd are absorbed, they cause 
the molecules of the gas to emit electrons* and these 
electrons are emitted with almost exactly the stuns 
velocity as the electron* ffi the tuba which produce the 
X rays themselves 

The extraordinary nature of this pltenomeoon U well 
illustrated by Sir William Bragg Ho takes as an 
analogy the dropping of a log of xvood Into the sea from 
a height of J00 feet A wave radiates away from 


where tt falls. If the xx liter were perfectly free from 
viscosity, und there were no other onuses to fritter 
away the energy of the waves, tiny would travel In 
definitely, aiwuys diminishing in their height At some 
point sax n thousand miles away, these now micro- 
scoph ripples encounter n wooden ship. We should 
* \pe* t (toil Huh xxoiild produce no effect, especially 
uh Hun linxe piiHsed nnuiv other ships without having 
nflVtied Hum, hut, fur sonic reason as these tiny ripples 
reut h the ship, u plank of the same weight ns the log Is 
hurled out of the ship to u height of exactly 100 fret, 
and the xxlude energy xxhUh xvns originally supplied hy 
the log falling Into the water is concentrated upon the 
ejection of thin plunk Tt will be seen at once how in 
adequate the wave theory Ih to account for this phe¬ 
nomenon 

Wrv rucetitlx, now light has been thrown on this 
question of the radiation of light by the study of the 
exposure of photogrnphU (Urns The sensitive surface 
of a tllm, which Ik called the “pinnhdon,” consists of 
ml( rnsroplc, cr\ Htalltnc grains of varied id see, ranging 
from thoMe which arc xbdhlc only as ftpeckg under the 
highest |M»x\crs of the mliroacope to crystuls which are 
c-iiHlly vIhIIiIc and hIioxi dearly defined forms. When 
tlu»Kc grains are exposed to light they become develop¬ 
able after they have received Hufflcient exixwrre, nnd 
under a wax^ theory of light the difficulty 1ms been 
to see how they added up the light until they had 
enouglu Imagine n film exposed under a telescope to 
the Image of a Ktar At the end of live minutes' ex 
I* mu re, no grulns at all might be developable, und no 


F DR a decade or more it hat been tnercat- 
mglp plain l/tai someiiimy nxu /mppentng 
to the classical x»a»e theory of U$ht t and 
if the rclatnnty postulates of Etnstem stand the 
test of time, t/iw fact wdl be as evident to the 
layman as to the physicist We ourselves have 
had numerous mqutrtes asking what theory of 
light propagation will be m harmony with uni¬ 
versal relativity To these queries we have 
replied m a general way that we do not yet 
know . J>ul that it will evidently be something 
in the nature of a compromise between a move 
theory and a corpuicidar one That science is 
actually moving m this direction, and is making 
some progrew, u indicated by Dr Mees m this 
account of the work bemg done by Dr Stlber- 
stem — The Editor. 


Image of the star would bo obtained Nevertheless, 
some change' him occurred to the grains if we accept 
the Idea that they have been continuously exposed to 
light, t>ernm»e if we go on exiting presently some of 
the grains will Is* dexdojMible and after hours of ex- 
l**ure enough grains will he develotmhle to make a 
good linage of the Htur Moreover, the grain stores 
these Impulftcrt xxlth suth security that If the exposure 
Is Interrupted for weeks nnd then started again, the 
grain will not have lost Its record of the former ex 
posure hut will start practically where tt left off 
Another dltlhulty which arises when we study the 
exposure of Ha* tndlxldual grains Is that they appear 
to differ In scnsltlxeness, the bigger grain* are very 
much more sensitive than the smaller Moreover, If 
xx e sort out a number of grains, all of the same rise 
and shape under the microscope, they will not all be¬ 
come exposed at the same Hme, some of them will be¬ 
come developable before others, and If xve Imagine that 
they Imxe nil been expewed to a uniform flow of light, 
we must consider that these grains differ in sensitive¬ 
ness among themselves. 


search laboratory, and he was able to calculate the 
chance that a grain of any also would be hit by such 
a projectile and would therefore become developable. 
Naturally, tlte bigger the grains the more likely are 
they to be hit, so that a calculation cun be mads of the 
relation between the vise and the number of grains 
which will become developable after a given exposure. 
When Hie experiment was tried, It was found that the 
trigger grains become developable more quickly, as com¬ 
pared with Hie smaller grains, than they slmuld have 
done according to the calculation, ft is possible to ex¬ 
plain this discrepancy by several modifications of the 
simple Idea Tho first width Pr flllbersteln has sag’ 
grated Is that the projectiles are not infinitely small, 
hut have an appreciable diameter varying over a wide 
range lmt of an average slxe comparable with that of a 
x«ry small grain If we make this nasauiptton, then, 
from the rate at which tho grains of different sixes be¬ 
come developable, we can calculate the average diameter 
of the projectile* of light, and this has boon done 

Whatever the projectile of tight Is, it must be asso¬ 
ciated in some way with waves, because, as was said 
earlier the frequency of the vibration emitted Is pro¬ 
portional to the energy of tho electron which produced 
It, and so, while we haxe gone hack to a projectile 
theory of light, Instead of the Idea of a continuous wavs 
front, we have not abandoned wave**. Pr Bilbersteltt 
suggests that the projectiles rather than Nlng called 
•‘corpuscles,” which gives the Idea that they nro round, 
should be called “light darts” and should be Imagined 
to consist of a long train of wavek of very nnall di¬ 
ameter traveling, of course, with the velocity of light 

This theory, then Is that the electron when U suffers 
n shock transmits Its energy to the medium (whatever 
that may be) In which light travels, In tits form of a 
train of waves of small section and of considerable 
length, trawling with the velocity of light Naturally, 
many questions come to our inlnd, nnd fhe Idea la too 
new for It to be possible to answer nil of them at once. 
Some of them cun be dealt with experimentally, teams 
mnthematically some will huve to xvult for new facts 
nnd new methods of Attack As «oon as the photo¬ 
graphic measurements can be much* It wit! bs possible 
to determine whother Hie darts of X rays, for tnstanew, 
give tlte »imc results for their average diameter as 
darts of xlsihle light This will settle the question as 
to whether the darts vary in diameter with the fre¬ 
quency The problems presented by Interference and 
diffraction can be dealt with mathematically AU that 
wc can soy at present is that It Is not Impossible that 
those phenomena may he explained on the hypothesis 
that light consists of these separate trains containing 
ninny w r avra of tight The method by which sn electron 
omits n light-dart and the relation between Its energy 
and the frequency of the radiation emitted will require 
very much more work. A guess Is that possibly the 
law of emission Is that the radiation is emitted for a 
definite time whutever Hw energy to be communicated* 
and that consequently tbe frequency hH* to be propor¬ 
tional to tbe energy In order that different amounts 
of energy may be radiated in the same time* ttince 
the amuunt of energy In a light-dart U very small, Ught 
of ordinary intensities contains enormous quantities of 
thorn, and it Is only In a few cases that any distinction 
could be detected in the effects produced uina matter 
between a continuous radiation of energy In the form 
of wave* as demanded by the older theory and * rote 
of projectiles such as is now suggested. A rtHn of 
srrows, for instance, it sufficiently closely packed would 
have Just the soroe effect upon a material as hitting ft 
with something solid, nnd in the asms way we should 
expect that the chemical wave theory would hold except 
where we might have methods of exposing Individual 
particles to radiation and observing What happened to 
them. 

This theory U, of course, quite new, and than art 
many difficulties which it will hare to ipeet, but if wo 


If we had no prior knowledge of tbe wav* theory 
of light, It is clear that the simplest explanation of the 
different sensitiveness of different grains would be that 
instead of a continuous fiow of light In the form of 
waves on t« the sensitive film, the light was fatting upon 
It as a ruin of projectiles, and that these project!lee, 
made developable any gVains that they hit, the grains 
which *ere missed not being developable but bring fait 
later iff they continued to be exposed to the radlattyoi * 
Now, this assumption was mads by Dr. Ludwtk feltber- 
stein, who is studying the problem fe fee Castmap Be* 


had no classical wave theory of Hgbt and were cosuidef- 
tog only the facts known to us, it to sot txnpOMfble that 
the difficulties p r ompted to the otdtosfy wave theory by 
the photo-electric effect, the absorption of X-ray* gad 
the theory of photographic exposure wtfetd appear toon 
formidable than those which the pTobtom# of fefer*. 
fen»ra and diffraction pneretto fee ttgttfcdart t h eory . 
ffcrttmotdy, fee theory feed* to » iffbatmfny expert* 
'rotate, and It wtH probably he poerifato to totogtojfert 
ait* eopriushgte as to its vafee os Mm as fee *My' 
eyperirorete which art todfeefed cen b* «arrto4 oat 
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' Sfcwftd «» a Factor ot HorMpowar 

I F <to# wtt# Mknd to Haute the element in a «team 
ehgta# Which ben contributed mom than an? other 
tfc It* locreaaO In power and efficiency, he would not 
he far wrung If be named that of upeed-Hqieed of 
revolution The early steam engines, such for in- 
itoncti M the great, ringlety Under pumping engine* 
of over 100 years ago, were very slow moving mu 
chines. So were tlie early stationary engines. Steum 
p rs —ur e s were low, running from, say, 10 to 25 pounds 
po the square lnrtk, and to secure the desired total 
pressure <m tlie at on It was necessary to make Its 

diameter inordinately large lint In spite of the large 
piston ares, the tots! thrust of the crunk pin was 
moderate, Hnd In order to get ft large turning move¬ 
ment, the crank pin had to be made of great length, 
hence, cylinder diameters 
were measured In feet, and 
would run up to as much as 
seven feet. The stroke was in 
proportion. Kven as lute as 
the middle of the nineteenth 
century we find the Uriftt 
Eastern with oscillating 
paddle engine*, whose cyl¬ 
inders were over 0 feet In 
diameter by 14 feet stroke, 
while the cylinders of her 
propeller engines were no 
less than 7 feet In diameter 
As tbs art of engine build¬ 
ing progressed, and the 
manufacturer was able to 
supply better qualities of 
steel, engineers began to aim 
at getting power more 
through the speed of the en 
glue than through Its large 
dimensions. This develop¬ 
ment progressed until power 
users were able to secure 
small, compact steum en¬ 
gines, occupying merely a 
fraction of the space, and 
weight, to say nothing of the 
cost, of the heavy and cum¬ 
bersome engines of Ore same 
horsepower output 
The conditions confront 
lag the naval engineer, un 
rter which It was desirable 
to keep the whole of the mo¬ 
tive power below the pru- 
tactive deck—and therefore 
below the waterline—proved 
to be a great stimulus to en 
idneers In tlielr effort to cut 
down the bulk and weight 
of modern engines, and it 
was here that great prog 
rees was made, cylinder 
diameters being reduced 
steum pressures Increased 
and the speed of revolution 
raised. 

This was notably the case 
when the torpedo boat, with 
Its demand for a comblnu 
tinn of small site and high 
speed, made its uppeurance, 
had It was In the torpedo 
boat destroyers that the 
high speed, high power, 
steam engine reached the 
peak of its performance In 
these little engines tlie very 
finest materials and work- 
mapKhtp were incorporated, 
and the speed of revolution 
run np to several hundreds per minute, Tlie striking 
photograph which la herewith shown represents, In 
telling fashion, the effect of high speed In reducing 
dtmenduas. Uoth of these engines were built in the 
ghopa of the Yarrow Company The larger of them, a 
slowrkpeed pumping engine, is 31 feet o inches In length 
by 14 feet' B inches In breadth, and Zi feet 10 Inches 
in height; the other, n high-speed destroyer engine. Is 
A £**t ft Inches In length by 2 feet fc Inches In breadth, 
dad 4 feet 9 todies to height The total horsepower 
of'these two engines, to spHe of the great difference to 
, dtovtatop^ Is the same 

Madera Stem Age Men 

* tost wgfoe In the arid interior of A outran, 
\J the takaMtaot, ere Mil m the age of atone. And 
ut effort ji bets* load# to keep them there. Thcooch 


the Joint action of the Commonwealth <as tlie owner 
of the Northern Territory) and of the States of West 
Australia and South Australia un arm of 05,000 square 
mile* has been set apart as a sanctuary for the native 
fauna (including the genus homo) and flora This 
reserve In the largest of its kind In tlie world It Iium 
an area almost txjuul to thut of the Stale of Missouri 
(00 415 square miles) or of Washington (00,ISO square 
miles) Math of it 1 h practically unexplored Tin 
very 0*w exploring parties which have entered it huve 
usually traversed It In haste, owing to the difficulties 
In obtaining water and (0 fears of the attack by tht 
natives. 

Many of tlie aborigines in this region have never seen 
ft white man They still fashion tlielr rude weapon* 
and Implement* of wood und stone, and ire entirely 



Tht pumping engine nw*mrt* »* * 14' x W HT In hrifht. The torpedo-bont engine in S' 9" x V 6" xiT 
The massive slow-moving pumping onginc and the diminutive torpedo-boat engine are of the same horsepower 

Ignorant of the use of metal Of their mimlters little 
Is known, but It is estimated thut tltey do nor amount 
to more tlmn 2000 or so At Charlotte Wnters the 
nearest point ol width records have U*«i kept, the ndn 
fall averages only *H* tot lie* a \ear 
Cannibalism Is still In full force among the wild 
natives of tlie Everarri Hnnge* In order to obtain f<N>d 
the aborigine* hnve to Ice constantly <>n the march 
When I he old folk can no longer keep np with the 
tribe men secretly told off for the purpose creep up 
behind them and knisk them on the head In order 
to avoid WHAte they nro then cooked and eaten 
Captain » A White, one of tha verv fow white nten 
who have ever entered the reserve, found that while 
the native* Jtnew nothing of the art of smoking, they 
were much given to chewtog the leave* of an indigenous 
species of tobacco which grows wild to the Kventrd 


Itanges. This is a new species, somewhat closely re¬ 
lated to the tobacco of commerce and has l»een given 
the name of nicotlann nmvolen* excelsior 
It is proposed to allow the nutl\cs within the re¬ 
st rved urea to go on living In tlie Stone Age \o ^hite 
men except a few s|»e<lull> guaranteed mientlsts are 
ti» l* 1 allowed to enter the Kunctunrv In pnrthular no 
missionaries nre to Is* kt puss wlildu tht pale 
Ovtr inoKt of the ts«*t of AustralU the aborigine** 
Imw vatiWhcd nr arc HteudIU dlsapiceurlng 'the Tate 
munlun ruce i distinct vurltiv of man 1ms lieen extlmt 
fnr I" \uirH In \tctorln (UOfHM square uiIIun) there 
mimlu oIkiul 500 “natives” of whom however *ml> 
a down nr so an of pure blood In New *k»uth Wales 
( UniNNl squiiie ndliK) Hare are ftwer thun 4000. 
Including InilfuispK Ov* r the gn uti r jairi of South 
Australia Queensland Wes- 
tern V astral tu and llm 
Nnrtlurn Territory the «ha- 
rifrlnes are steadily melting 
awuv 

It Ih hoped thut in this 
n*nervi In the fur interior a 
remnant of the riot may be 
preserved untuut lied and un¬ 
influenced bj the white 
man s «lvl fixation 

Effective Methods of 
liming 

T O he effective, lime 
should he as thoroughly 
mixed ns ixistdhla with the 
plowed imrthm of the soil 
Tills Is ustiull> incest econom¬ 
ically done b\ broadcasting 
lime on mwlv plowed land 
and mixing It with the soil 
by tht disking and burrow¬ 
ing necessary to prepare the 
seed tied Most of us advise 
aguinst plowing lime down 
In theor> n iiortlnn of the 
lime application might be 
made lie fore plowing and 
disked Into tht soil and the 
remainder applied after 
plowing ns alcove suggested. 
There Is no evidence, how¬ 
ever showing that thi* 
won Id he economical The 
lime of application or the 
senson of tht jear 1* Imma¬ 
terial and In farm practice 
It will ofun be determined 
by the distribution of farm 
labor Tlie place In the crop 
rotation should he Just pre- 
cetling the crop most reopen 
slve to lime providing It Ik 
convenient to apply at that 
lime and the* prej carat Inn of 
the hind will provide for 
pnqier mixing of the lime 
with the Null Whc re this Is 
not poHslhh it inn\ he ap¬ 
plied for a crop earlier in 
the crop rotation 

While top dressing wltli 
lhae Is not j-enerallv advised 
It omv Ik JnstlfUd on hind 
alrendv heeded to clover, es- 
iKshillv when tin hiihiw of 
tlu c Iom r will Ik largely de¬ 
termined bv tlu lime For 
top dn*h|nfc tindv puiver 
lml limestone nuiv he better 
than frisldv burned lime in 
sptti of frequent statenirtitH 
to the contrar\ hreshh Imrntd lime used as a (op 

drcKKlnc Ih t to i»mt<Ulni. In w tilth ciih. Ih. Urn* 
will ntk. un<l n imiln on tin ntirfniv for 11 Ion* lliue 
afhr Isdng deposited 

N»e old method of spreading lime from small piles 
distributed ou r the tl< id hv niuuiH of shovels Is not to 
l»e rc'coumiend* d '■huh dlslrlhuthm N tcs. uneven to 
e\p»xt tin hesi r t turns from It Nothing Is Utter for 
spreading lime than a lime 8prt*nder made for thr pur ( 
|ki*h^ itne whhli will provide for a wldi rnuge In Ihe 
rnte of application will not ch*g and will spread uni 
fnrmlv is to 1 m recommended The lime should lie so 
placed In lIn flild ihflt It will lie accessible to the lime 
spnmb r and provide for the minimum amount of 
handling of the lime - ibntrnct from Ike urtnl* hit F O 
(Jttrdmr in thi Journal of the American tonictp of 
\ftroMHW for ifflg, l**2t 
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A Fifty-Knot Torpedo 

A X Ingenious application of the gyroscopic method 
for steering torpedoes Invented about 1884 by Cap- 
tain John A llowell an American naval officer, has re¬ 
cently been introduced In a high powered turbine-driven 
airplane torpedo designed b\ Mr 11 W Hluamurd of 
Montclair, X J, who for several years was luttociuted 
with the development of tht well known HMss-Leavttt 
torpedo, now the standard weapon of Its kind of the 
American Navy 

Until flowcll proikwed the utilization of the gyro¬ 
scopic force < routed h> a spinning mass, and adapted 
such to practice by ctmstrm ting u smull torpedo fitted 
with a heavj lly-wheel having Its axis In the horizontal 
plane at hu art ship, whhli fl> wheel when spun to a high 
rate of speed served the double purpose of furnishing 
gj roscoplc force and also energy for propulsion, no 
reliable self-cimtroUIng means for steering torpedoes 
had been developed 

Under the plan devised b) Howell, a lateral extrane¬ 
ous force that might tend to deflect the torpedo from 
Its course, would cause the torpedo, through the gyro¬ 
scopic action of the rotating fly wheel to roll slightly 
to port or starboard, according to the direction of said 
force, and bring into action a pendulum-con trolled 
ratchet mechanism which operated a pair of vertical 
rudders. This means of steering was very effective and - 
reliable About 1888 the Whitehead Torpedo Works 
succeeded in applying a gyroscopic principle for steer¬ 
ing tn the form of a miniature removable unit, known, 
after its inventor, as the Obiy steering gear This 
device gave such control 

Throughout the subsequent evolution of the torpedo 
the excellent principle evolved by Howell has for many 
jeers apparently escaped the attention of Inventors 
and engineers. 

In the Howell method the elemental basis of control 
originates In the gyroscopic fbree of the torpedo's 
motive means, which. It will lie remembered, was a 
heavy fly-wheel In which necessity for delicate adjust 
rnent of the mechanism Is eliminated, since any tend¬ 
ency of the torpedo to leave Its course as a remit of 
extraneous Influence is automatically suppressed. On 
the other hand, In mechanism of the Obry type no 
automatic Ruitpresalon or correction of gyroscopic pre¬ 
cession Is possible, the course of the torpedo being en¬ 
tirely dependent upon a miniature, delicately-mounted 
gyro-wheel remaining in the plane of rotation estab¬ 
lished at the time of launching the torpedo Should 
It process, and It usually does, and often to a cooslder- 


Uy referring to Fig. 2, which la a view of the turbine 
compartment looking aft, It win be noted that the two 
turbine rotor* 1, 1, of the Delnval type, which are 
geared to revolve at 22,000 revolutions pey minute tn 
like direction as la indicated by arrows, are mounted 
upon hortsontal axes, one each aide of the major, or 
longitudinal axis of the torpedo, and a servo-motor, 
or air engine 2, controlled by a pendulum ft, Is located 
below the turbine This pendulum unit which Is con¬ 
nected with the vertical rudders 4, 4, by the rod ft, 
Fig 1, operates said rudders In response to the gyro- 



1, 1, Hm two IM kp. turbloa*. t, Th# an* athr. aatnM 
to t, tb* pmfetam. to totals** th* dapth of tto torp«*> 

Fig. n. Cross section at the gyrotnrhine 
power plant 


scopic action of the turbine rotors, exactly as the pen¬ 
dulum arrangement of Howell operated rudders In re¬ 
sponse to the gyroscopic action of a fly-wheel 
The motive tmergy used to operate the turbines la 
superheated steam In combination with the products 
of combustion of alcohol bunted In compressed air, 
which mixture enters the turbine nozzles st a pressure 
of 000 pounds per square inch and at a temperature 
of 1000 degrees Fahrenheit 
In combining the steering and motive elements in a 
single unit, a further advantage Is secured in the sav- 


meohaajSnfwlSS *° *** 

to permit of the frets Hatton of rnewer ptefti aSSjSh 
of developing 000 horsepower withsst wp 

normal horizontal trim of tbs htfped* lAvtew fim* 
probable limitation of warshto constrbctfam, Kr, <hen 
nerd’s proposal becomes orpnrticnlar interest, spare 
It presages a notable advance lb airplane toc p e rtrtnt 
for coast defense. 

Mmmxnmmt of I Anther ftk tne 

S KINS from which leather of varioWi kinds lb mods 
are purchased on the basis of ar*a, and the merited 
need tn determining this area has mu the Subject of 
careful Investigation In the past by tbs Bursen bf 
Standards. Beeentty a rather Interesting case came 
up in which the Bureau was called open to act ad ail 
umpire to decide whether certain skins were c o r r e ct ly 
measured, gome American dealers submitted 4ft glased 
kid skin* of which 24 were said to be of domestic origin 
and 24 from foreign sources. The dealer* believed that 
there was an Inconsistency In the measurements of the 
foreign Rhine as compared with the domestic. After 
determining the arms with gnat care, the cooefrricte 
reached by the Bureau was that the domestic 
were over-measured approximately 1^4 per cent, a com¬ 
paratively insignificant amount, while the I mp orted 
skins were found to be overmeasured between 9 and 10 
per oat An error as large st this is regarded as 
Important, and as the skins are paid for on thebesfe 
of area, it means that too much is being paid fbr th* 
foreign skins, If the samples submitted wen repre¬ 
sentative of the conditions existing tfi the trad* the 
whole matter should be carefully looked Into. 

Internal Diagonal Amor for WanUpo 

T m diagram accompanying this article, which 
show* the otm sec ti on of a battieriilp, re p res ents, 
by the two heavy black lines, a suggestion by on# Of 
our shipyard w orke rs, Mr O. H. ftcheeOqr, tor g method 
of armoring warships to meet attack by modem tty h- 
angle fir* by aerial bombs and by torpedoes. 

In nlte of its striking novelty and certain dtifeul- 
tiee of interference with boUtr and engine-room ac¬ 
commodations, the general Idea Is so orach la keeping 
with the latest theories of warship armoring that tee 
present It tor consideration. The armor plan of ship* 
built prior to the war calls tor very heavy vertical 
armor, supplemented by light deck or horiaontal 
armor, that was In the days when lOjOOfi yards was 


able extent, proportionate 
deflection In the torpedo s 
course results. 

Continual advancement In 
the speed and range of tor¬ 
pedoes and the height from 
which It becomes desirable 
to launch them, now that 
the airplane" la available for 
the purpose calls tor gyro¬ 
scopic in or ban Ism of a 
rugged nature that Is capa 
hie of continuous and closer 
ctsitrol than la characteris¬ 
tic of Obry gear The solu¬ 
tion of these requirement* Is 
to be found In the method 
of Howell, and the designer 
has accordingly applied the 
same to his turUne-drlven 
torpedo in the manner Illus¬ 
trated. 

In Fig 1 la shown the 
general arrangement of the 
ftbonnard flO-knot airplane 
torpedo, wherein turbine ro¬ 
tors create the gyroscopic 
tores necessary for steering 
under the Howell system. 



eotuMtred an extreme fight¬ 
ing rang* and when abetf* 
fell upon a ship at an angle 
of 0 to 8 degrees. Today, 
the abater tea to aHto 

ntmt pneflea) vnc*. 
tto togft to m tell to 
Anna 19 Ad tt tefMiD. 
which 0,04k d Okt tto 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



Cotter potter tlui works like an 
tiTttrtad hammer 

Another Cotter Poller 

T HIS cotter-pin extractor which we 
Wnstrate la different tram the ma 
jorlty of aoch tools, in that it does not 
attempt to provide an actual forecast 
against the recalcitrant pin A hook 
<m its email cod engage* the loop of th* 
cotton Of tba two handle* that appear 
In the photograph, the upper to fixed 
and the lower slide* Tho eliding one to 
then moved up and down on the rod 
striking sharp blows upon the under 
aide of the fixed handle The effect of 
this hammer action I* to drive the cot 
ter oat of it* aaat Condition* are easily 
imagtaape under which this would be 
about the only tool dtat could deal with 
aatnaroMMtbtopto It will also pull axis- 
shaft rolter-boartngB, and mill straighten 
radiator fin* and tube* 

Short Cuts for the Draftowa 

QHWOIU of one eort or another tor 
O the bn of the draftsman are not 
exactly a new story but the pictures 
which we preanat herewith make It clear 
enough that this useful Idea has not 
been by any mean* pushed to me point 
of exhaustion The apparatus which ap¬ 
pears In the diagram of our eecond col 
urns 1s a sort of general utility tool It 
to accompanied by a little circular mat 
gives complete Instructions for the draw 





lag with Its aid of circumference* from 
to to ft 1 /* laches U 8 standard screw 
auto from a /« to 1 inch screw threads 
of 00-degree angle and acme threads of 
^degree angle lettering of Hto and of 
80 degrees Inclination Its veiy general 
utility contrasts interestingly with the 
very qpedal field whkh Is ct vered by the 
stencil that appears In our first column 
This to designed to aid the draftsman 
who la called upon to produce a large 
number of chemical drawings with their 
conventional repr e sentations of the va 
rious laboratory apparatus It seems 
clear enough that he would not have to 
do much work i f this sort to save the 
pries of the Instrument Who will now 
put out a similar tool tor the standard 
circuits and other symbols of electrical 
drafting? 

deter Automatic Chain-Welding 
_ Machine 

A CLEVER machine ft r automata ally 
welding chain to described In the 
Berliner TapdAatt Compared with 
flams and autogenous welding electric 
welding bas the great advantage of 
making an entirely homogeneous joint 
because dirt and oxidation have no ef 
feet and also because any uncertainty 
connected with handwork to avoided 
These advantages are particularly n >- 
tlceabto with special machines, such as 
the automatic chain welding machine c f 
the Weonlger Works in Munich It has 
taken several jeais to develop this mu 


tea 

A general stihty tool for the drafts 
man that saves much time 


chine as there were many difficulties to 
be overcome The greatest difficulty a as 
the designing of suitable met hnnlsm for 
altering the veto ft) < f travel of tbs 
chain for varying thicknesses or wire to 
be welded The chain to fed in through 
guide-mils, and to mo\ed forward by 
means of damp* in such a way that a 
joint always lies under the electrode* of 
the transformer The primary current to 
switched on and the secondary heats up 
the ends to welding heat In a ver> tow 
moods. At the same time tbs link Is 
gripped from both aides and the ends 
lightly pressed together so that the 
diameter at the joint to increased This 
pressure cuts off the current and seta In 
mottoa tbs mechanism for pushing the 
chain forward Tbs chain to moved for¬ 
ward one link, and the joint of the link 
just welded to smoothed down About 
ten links ate welded per minute 

Star Air Potter 

gjUOTABY aoretty tea bM pU««i 


dally treated paraffine 1 h placed The 
perforated section slide* iff peuulttinx 
new blocks to he placed Inside as evap 
ornth* takes place. One block will last 
ft or weeks, but must not be placed In 
any direct draft 

A British Steam Track 

D escription of a steam truck of 
British manufacture unusual in 
tame respects has recently appeared In 
Jfofor Transport The toller is of a 
type whkh has about doable the heat 
Ing surface usual in vtenin wagons It 
to of a t\pe too in which (he tan kebox 
door* at each end are utilised an chum 
bers fir the exhaust steam which 
thence through small mrsles escape* 
along the upper tubes <f the central 
errabustion chamber at the base of the 
eh I inne> In the present design eich 

mm let box door has six exh tuM n srles 




Arrangement ef Ugh and low pressure 
■alts in new steam track 

discharging through a single row of 
large tubes Incidentally each exhaust 
pipe to formed with a trap tor coaden 
Ration By dtopostm, <f the exhaust 
steam oe this lueth d It to <bUou* that 
a steadier and gentler draught Is pis 
fdble consequently the ripe afftids an 
casv steamer requires little or no fore 
Ing pulls Its fire about but little w) lie 
In no other to the water level less of 
fected on steep gradients the fusible 
I lug can be fixed 8 Inches to 8 inches be¬ 
low the water lint and m tho risk of 
i uinlng one ts very remote 
The engine nw tl n to such that the D 
slide-valves of both hJxh and I w pns 
sure o IItutors in to th forw ard ind re- 
\erse direction* are perated off a single 
eccentric The principle, of this n (I n 
Is as follow* The cranks of the two 
cylinders are at right unite* to each 
ether The eccentrh w rk» the hltfi 
pressure mi We direct urn! at a point 
90 decrees further n und (to correspond 
with the petition of the l»wjressure 
crank) the etcentric strap curries a lug 
A whence a link B transmits this mo- 
tt a to a rocker shaft C off which the 
low pressure valve to Actuated The 
whole arrangement is best seen In the 
sketch (A this page Incidentally this 
is the only undertype steam wagon em 
ploj lag a compound engine 

Steam ia Four Minutes 

R ECENT developments In steam gen 
eratlon Include application of the 
principle weed la the well known n ffee 
percolator where a small quantity of 
water to heated at one time Externally 
the new bettor has an appearance aim 
liar to the ordtoaty boose-beating boiler 
bat tbs Interior construction to quite dif 


Handy air panfier that bangs on 
tbs wall 

der which ccntatn* less than a gallon 
of water This spider Is fed with water 
fi m tho watt r jut kot thre ugh six cast 
Iran legs The water supph Instead of 
I ring contained in the bolter Imxnedl 
atelr atone the fire u* In other bolters 
la contained In an equalising water col 
umn at the side of tho boiler and feeds 
from this water column into the water 
Jacket and then Inti tho spider as tt to 
needed to replenish the water taken out 
f the spldu and inverted into steam 
W iter entering tin* heater travels up- 
w rd from the to ttcm thr< uxh the water 
J i ket absorbing heat us It d sw so and 
fl we through the hollow anus to the 
ceuttr < f the si I tor whkh Is located in 
the he ttest port r f the oombustk n cham 
her At this p* Int the water Ik partially 
converted Into stc am the expan si nn 
shoot* water and steam up throujji the 
vertical xejscrtulie Int the top steam 
chan Ut whin It Is Iramodlnh ly coo 
v* rted Into steam A series of concentric 
upward pn jectkns keeps the water dls 
minted in a thin film over the beating 
surfaces Water n>t evapr rated In this 
top skunHchamtor II ms through nipples 
on t> the bottom plate of the lower 
steam-chamber This plate Is also port 
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of the heating surface and M providtd 
with upward projections which dtalilb 
uU the water uniformly Any water 
•till unevapmutul hete 1 low* through u 
cored paraw^e and d wnwnd llir ugh 
piping Into the general circulation 
The whole apparatus um-tata of rim 
pie cantlnhK and pipe fUtings so pat to 
gather thut complete or partial dlsu*- 
Mttnhllng for meexu ti am Interior part 
takes but Ultle tiuu 
laboratory testa tnken at the Oame*,le 
Laboratory at Stew ns Institute give 
the belter an effkltncy rating if 7 r >flU 
per cent which Im about double the elU 
demy of the ordinary house-lreuting 
boiler In this teat tht time froiu llu 
lighting of the lire to one pound pies 
•are by the gage was four minutes and 
to nine pound* pressure was xeven min 
tttes The temperature of the water In 
the boiler at the start was 7) de-green 
Fahrenheit at the liottom At the end 
of seven minutes with nine pound* pres 
tare of Hteam bv the guge the temper 
ature of the witter tn the Is Uei at it* 
base had rescind only SO degrees *lhls 
shows that steam N generuted prutti 
rally from tht tlim that the Art is 
lighted and without the necessity of 
heating the i ntlre body of water to the 
temperature of the steam 

Conveyor Belts of Steel 

W HIN wc In this country think of 
wanevor ta It* we mitunlh pictures 
to ourselves cno if leather lubber or 
mnue apectally preinnd fuhih for we 
have been act iihp iih d to wring and ns 
tug Mts of this dcMtlptlon Abroad 
however fiixlbh steel conveying belts 
liave been used with Huccesa for hoiim 
time Hav me made from Swedish cliar 
coal steel with u caihon percentu^e of 
about 065 cc Id rolled hardened and 
tempered bv a eq>eclul prows* hv a ctr 
fain steel works at Handvfktn Sweden 
This works has a cuntrr lllng Interest In 
a very large number of the world famous 
Swedish mine* that produce Iron ores 
low ft sulfur and phosphorous 
The Meal In It conveyer Is wild to be 
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especially suited to eooveyltig warm, 
sticky sharp or abrasive material which 
rubber and fabric belts do not handle 
with stittaftctiMi It Is also said to ba 
lower tn nifttoteoanoe cost than apron 
utnvivoia and wire woven belt* to 
consume less {tower und to eUmtnute 
hj» 1 lllng In tlu Hiigar pulp and lumber 
Industries nil our Keamllnnvlu where 
these steel Ult* have been In evlensive 
use ther are running In the open air 
subjected to riln sn w und Him*hine 
und arc nuld t» wcik e\ceptl nnlly well 
A coating of a tint an* urn when the belt 
is idle but a thin tUm Puns that pro 
tecta the steel frmi fmllu*r tnjuiy and 
the lust Itself dot* net penetrate 

Glove with Signal Light 

O N the Imek ot till* slip-over glove 
f r iu ten lots Is a flashlight oper 
ulid by u Humll storage buttery seen In 
the case Ilv pi easing button with thumb 
u driver tun give and flashlight signal 
when using hi* hand for signaling It 
Is used uL night only Made to fit either 
band 

A New Radioactive Mineral 

A T a meeting e f the Fretuh Academy 
which took plute Decemhei Tth 
1021 u report was read by M Alfred 
Hchoep describing a new mineral frsn 
the HehJun C<>ng ► to which lm proposes 
to give the nuuie c f < unt* in ta nor of 
the late Professor ( uili beeuuMe of Its 
radioactive character This mineral Is 
soluble in nllrlc mid even In the ccld 
Hie solution being yellow It Is readily 
dissolved by warm hydrochloric acid 
C uille 1 m found In three ft ini* 1 As 
translucent reddish brown needle like 
crystal*. (2) ns compact Koccharold 
uyMtiilline aggregates of an orange 
color (1) In the form of orange colored 
eaithv n hsmh Miirniumllnk the preceding 
vailetv Tlit chtmhal c mpt Milan I* ex 
I rested I y the f< i iiiulu JPbO 5UO* 4tRO 



This 24 incli roll coat sins 285 feet of 
flexible steel belting 

The Police Tear-Bomb 

M UCH has appealed In the dally 
prevs about tire use by our pota-e 
of tern tamil m in the effuit to control 
tlu outbreak of crimes of vl knee from 
wliUH we aic right now suffering The 
Illustration herewith shows how one of 
these bombs works und will strike a 
familiar eh id tn the minds of those who 
went through actnal service tn the war 
V\lien the pin btlwem the npper and 
lower see tie ns of this queer bottle Is 
pulled out tlws liquid In the small tube 
nbovc will flow at the slightest shock 
< ut of this tube and Inti the hell shnped 
body below This she ck of course e omes 
with the thiowing or tn uny event with 
the striking of the h mb and a rem Hon 
Is at once set up which releases a laiga 
volume of a gas that makes the lmme 
dtats neigh hot hood htgfalv uncomfortable 
for human habitation white doing no 
•lightest permanent harm to Its victims 
This particular version of the gas bomb 
la the invention of JtaJor 8 J Delano? 
of Trenton, N J. 


Us EsNtttaA tf IbArtf 

S toENTtFlO Paper* of tb* BVARl Of 
Standards No 496, autittod, "Ttah 
mat Expansion of Nickel, Mohri MsdH 
8t*iUte, Stain leas Steel, and Alttsdnsn," 
gives data on tit* thermal expansion of 
28 samples of commercial nickel, monel 
metal, stelltli stain less gteet and aim 
rainutn and results obtained by prevUma 
o bser v er * on tlie expansion of nickel and 
aluminum The results are presented In 
th« form of tables and carves, bar ex 
ample tbe expand* a curves of stellite 
show irregularities in tbe region between 
S00 and TOO* C However for eonuner 
rial nh kvl only a slight Irregularity was 
perceptible at about 310* f 2 or the 
range from room taupe rat a re to 100* C 
the eoeffletant* of expansion vary from 
0000000 for a sample of hardened stain 
less steel to OOOOSDO for a sample of ex 
reptlunally pure aluminum This publt 
cation Is now ready for distribution und 
anyone Inti reefed may obtain a copy by 
addressing a request to tbe Bureau 



Wood Joints by Machine 

T im roughing out and finishing of an 
ue mate Joint between two wooden 
members ta one of the carpenters most 
tedious tusk* One 1 He him of I on 
de n has n w tnken this > b «ut of tbe 
category of baud work J he machine 
which we IlluHtmto consist* of r clever 
arrangement of elicutai saws which slots 
the pkccs to be Jointed und makes keys 
for these slots in the form of thin wooden 
disks Tbe machine It Is claimed will 
make n perfect Joint In any wood and 
at any angle In eighteen secends against 
on average of half on h >ur or more for 
the some work done with hand saw and 
chisel 


A New Autographic Camera 
Attachment 

A UTOGRAPHIC cameras have been 
In use long enough ft r tlic ir udvan 
tages to have becitnie thoroughly famll 
iar to all Mr W A Rn wn of Roth 
ester N ’L dissatisfied with tbe way In 
which his machine worked however de¬ 
cided that while tire autographic feature 
wu* fine on general priori pie s he could 
Improve upon the usual means of achlev 
Ing the result We Illustrate his new 
apparatus na which a patent has re¬ 
cently been J wired to him 
Mr Brown s Idea involves writing dl* 
revtly <* the film instead of through a 
piece of light proof paper and it make* 
It possible also for the writer to see 
better what he ta writing Be employs 
an adaptation of the familiar pantograph 
principle Hie operator writes with an 
ordinary pencil on an ordinary pad hf 
paper attached to the outside of tbo 
camera and the text la reproduced by 
a second pencil. Inside the camera, driven 
by tbe one held In the hand. TO# two 
pencils are connected bv a stUttftg rod 
that pierces the ride of the camera vta 
a light proof sliding shutter rw ure 
on the outside pencil rock* the bride 



ana up aga i n st the surface of the fltov 
When the outride pencil hi swung around 
and laid away to Its Socket, the Inker 
pencil is similarly rocked around and 
laid down at the ride of the box, out of 
the range of the exposure Spring pres¬ 
sure ofi the Inride pencil takes ears of 
any lack of uniformity between the star- 
faces of pod and flhn 

For the Film Editor 

I NSPECTION of mutton-picture films to 
the process of editing a play etc to 
a rather time-cun miming task Tha direc¬ 
tor or editor has to Leave hto desk and 
Journey to the projecting room and be 
has to comrannh ate his derim for 
stops, starts and re run* to the operator, 
who may or may not get them tbe first 
time A clever little ap]>«ratus has Just 
been put out bv M Charcot, a well- 
known French theatrical man, which 
greatly riniptlfle* fhl* work of Inspec 
tiun twpe* tally of *ta rt strips of film 
The reel with the Intermittent control 
1s tbe usual one of the cinema world so 
that tbe film ta run off In the ordinary 
fashion so for as tills ta concerned It 
ta viewed to anything hut ordinary fash 
Ion however I Ight from above passes 
through the strip and strikes tbe mirror 
which ta seen mounted flat oh tbe base 
board under the apparatus From this 
mirror the ray* are r* fleeted through tire 
magnifying lens wbhh stands at on on 
gle to the mirror The person desiring 
to Inspect the re* 1 merely puts It on the 
spool threads it through In the usual 
fashion and starts to grind It out hy 
means of the little bund crank shown 
The reel pfta*e* between the light source 
and the mirror at the usual speed of 16 
frames per second and the operator ad 
Justing the lens to the correct angle 
looks through it and sees the magnified 
pictures flit across Ms visual field to the 
mirror That to all there to to It Ifo 
can stop start reverse, repeat etc at 
hto own pleasure and without misunder¬ 
standing, and be eon view a short strip 
of a few fleet Just os eerily M k full reel 
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TWi AMs ttoi af WmM *»•» sad bird-tike iDpmtimc, which la claimed 
greatly to eeonsmlss power 


JUrpttM Win* of Bird-Like Lines 

R IK18NM there wot demonstrated 
at the Northojt airdome In Great 
Britain a no tel wing design of Interest 
TEhte iring, which la known as the Alula, 
strikingly memhtea that of a bate bird, 
•robed at the center and tapering away 
to a point at the ttpe. Tn a practical 
ta«t agatnet a Bristol fighting plane of 
approximately the same horsepower, the 
machine equipped with the new wing 
attained an elevation of three thousand 
first fan T2 seconds, leaving the other 
plane far behind. Although tn no eenee 
a radng type, this test plane developed a 
■peed of 380 miles per hour The new 
wing, which la designed fay Alexander 
Holl% la applicable to any atyle of plane 

A Screw-Lock for Doors 

NEW type of door lock has made 
Its appearance Instead of project¬ 
ing a square or oblong bolt into the 
keeper, this lock screws the door se¬ 
curely to the door frame A threaded 
cylindrical bolt by a turn of the ke>, is 
propelled longitudinally «> that the 
threads of the bolt mesh with the Inter 
nal threads of the keeper on the same 
principle that ode would screw together 
’two pieces of metal The advantage of 
such a bolt Is obvious, and the lock Is 
rendered Impregnable against the at 
tucks of the most powerful ••jlimny ” 

An Important, and heretofore unknown 
feature in locks, a most simple imd In 
genloUH device, manually opemted frotr 
the Inside, Instantly disconnects the hs k 
mechanism from the key-operated cylin¬ 
der on the outside This makes the lock 
absolutely nunplcknble against the finest 
of Instruments, even the key Itself 
The entire mechanism Is slinplo and 
durable, the absence- of dogs, tumblers 
or operating springs making H Impos¬ 
sible to get out of order It la, at once, 
non Jlmmlable, non-pick able and the 
most powerful door lock devised * 



An Improved Washboard 

A N inventor has taken the rub out of 
the old washboard, and his new de¬ 
sign mokes use of wooden beads used 
us rollers to force soap and water 
through tlie material being cleansed. 

The notion that rubbing clothes re- 



Thc lock that cannot be picked or 
jimmied 


moved the dirt arenis to have been tin 
old Idea bunded down from tlie ages 
Ah h mutter of fiut the rubbing slmph 
forced the soap and water Mi rough us 
does this new principle washboard, but 
It took the material with It quite fre¬ 
quently 

A Substitute for the Jack and 
the Crawler 

HKRK the entire Interim 1 median 
Ism of un automobile must be dis¬ 
mantled, tlie problem of working beneath 
the car does not arise—dismantling, save 
for the trifling inutkr of the removal of 
a few bolts, eH„ proceeds from ulsm? 
For minor repairs such ns the removal 
and replacement of a connecting rod 
the slight amount of work thut bus to 
be done beneath the cur does not war 
rant any stub expenditure of time as Ik 
necessary to put tlie cur on one of the 
large capsUIng cradles which we have 
Illustrated from time to time (n the past 
Nevertheless If some means of avoiding 
the necessity of crawling under the car 
and working In a cramped position were 
available, convenience and economy 
Would be served 

The use of garage pits Is one way out 
Consensus of opinion, however, stamps 
this as bad practice. Both the carbon 
monoxide from exhaust sad the explo¬ 
sive gasoline vapors which make amok 
Ing taboo in the well-conducted garage 
are heavier than atr, and without going 
to Inordinate expense for ventilation of 
questionable effectiveness, the danger of 
a man working tn such a pit being 
asphyxiated or blowing the shop up with 
the spark from a poorly connected light 
extension Is so great that In some cities 
garage pits ore absolutely prohibited. 

A rather attractive effort to solve the 
problem co m es from Trance. A stout 
steri bar Is run through rim ends of the 
springs, fore or aft. Tm bar Is stn0* 
dledbyk high amrdegsed start, through 
the top,of which it threaded a tag 



vertical screw member The bottom of 
rills member carries a hook which en¬ 
gage* the bar first mentioned When 
the screw la turned up, the whole appa¬ 
ratus sets as a screw juek, of unusuul 
power and amplitude. The latter feature 
Is so pronounced, In fact, that the cur 
can be lifted no lea thun Indies at 
either end. This makes It possible to 
raise It to the most ud\uniugemiH height 
to enable the work in bund to 1w done 
from a sitting or a standing ptmture ul 
the mechanic's option In tho bargain, 
for all such operation* as testing wheels, 
axles, running gear, etc , for Jacking up 
both wheels simultaneously for (.bunging 
tires, mounting chains, etc , this device 
aiipeals to one as altogether superior 

A Solar Stove of Tin Plate 

OAL and water-power have one thing 
In common, when we nso them, we 
are taking adiuntuge of natures long, 
roundabout proc e ss es for storing up the 
power that exists in the suns rajs and 
making It available for our purposes. 
We ore not content to depend niton her 
storehouses, however, the problem of 
direct utilisation of the energy latent in 
sunlight Is one to which our Inventors 
are continually turning their thnnghts 
Installations described tn the Rcnamm 
Amxskan several yeurs ago for tlie pur¬ 
pose of heating water for household use 
interested Mr AV 8 <J ripen berg, of 
Masaby, Finland, to such a degree that 
In spite of the rather unfavorable ell 
mate of Finlund for tills sort of thing 
he commenced n series of experiments. 
V cooking apparatus which he Iiuh com¬ 
pleted and Installed Is functioning to Ids 
entire sullsfuctlon, und he supplies u 
drnw Ing to show how it works 
Mr (Jrlpenlierg took It for grunted 



The rubles* washboard 


that for actual cooking more than mere 
exposure to the sun wus necessary— 
some sort of collet ting apparatus for 
the rajs, he believed, would be essential 
And he made tlie rather surprising dis¬ 
covery tliat ordlnury tin plate was In 



Home-made sun-cooker that gives good 
service In the high latitudes of Finland 


every way suited to this use. lie points 
out that we must not confuse the re¬ 
quirements of hearing with thorn of op¬ 
tics, Whereas all the rays emitted must 
be brought by an optical mirror to a 
focus within an area at most 0.004 inch 
square, this area in the case of heating 
u fulrly large utensil becomes 5x5 Inches 
—•the area In the latter case being 
1 .WO.oob times as great as in the 
former 

The construction, by ordinary means, 
of a spherical mirror of tin plate is of 
course out of the question But again 
Mr Urlpenherg took advantage of the 
fmt that the requirements of heating are 
ret her rough He ninde se\en stripe of 
tin each three feet long und six Inches 
wide und bent emh Into Urn form of a 
(lr< ulur un of fl\c fret radius. He then 
brought these pieces togither In a 
wooden frame so that they formed 
rough I\ u spherical mirror of five-foot 
radius and JVj foot focus To Hume ex¬ 
tent his strips o\erlap and to some ex 
lent tht\ gain bul Ihe mirror serves 
non* ilu. less udmlrabh it Is nccessury 
to r» adjust It about once en< h half hour, 
to cuminnsuU for Hie suns shift of 
dim rhm 

Mr (irlprnhi rg iHdnis out that In 
Musah\ lie I in m no experience with a 
sun higher tlnm 53 degrees As low as 
ten digits h !«. finds Mtrvlceulilc on a 
clear din 

The Both-Eyes-Open Sight 

•'¥ TMI \ 1*1*11 A this entails optical Im- 

IJ possibilities ** wrote K 0 Cross- 
man ilun ]duln Mr, since liecome Capt„ 
in dlHcusHlng the ctgixcmlonul methods 
of rllle sighting In the Hi ikntiuc Ameb¬ 
ic of December 15, 1015 "and a 
compromise, more or less satisfactory, 
has In be used with the open sight The 
mark, the front sight and the rear night 
lie In three different planes, and the eye 
can see no two of them sharply at the 
same time ’ 

KH h Gregorx, of Lewlsport, Ky„ 
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holds baric patents on a scheme for avoid¬ 
ing all the trouble* which Gnpt Crossmun 
here suggests—avoiding them by nothing 
lew revolutionary than tlie use of two 
eyes in aimingt Doe* It nut aeon strange 
that the binocular principle—the very 
thing that alone makes the world about 
us pofUMMH depth In our sight Instead of 
looking like a picture on a sheet of paper, 
the very means hy which we Judge die* 
lances and relative positions—does It not 
seem peculiar that hp should always have 
Hltui so religiously to u Kjgtetn of aiming 
n gnn that demands that we shut one eye 
and abandon this powerful method of see¬ 
ing In favor of one fundamentally weaker? 
To Mr Gregory, at least, it did, and he 
lift* apparently succeeded In removing the 
necessity for behaving In so unnatural a 
fashion. 

The new algbt consists of an outline 
approximating an isosceles 'trapesold, 
gntned by setting, edge on to the shooter, 
a bent piece of sheet metal, lwaded to 
prevent light reflection Our pfmtograph 
shows one shape that Is available, there 
are numerous others that will equally 
serve. The principle of operation Is a 
familiar one Kverytsaly knows that If 
he holds up a Anger and looks post It with 
both eyes, he lies U twice—once with 
each eye In the same way. If this sight 
la held before tlw eyes, properly mounted 
on the gun barrel, it will be seen twice— 
once with each eye. If the shooter will 
then merely keep both ayes open and shift 
the gun sidewajs until the point at which 
the two images of the sight crow Is di¬ 
rectly on his target, he will have the lat¬ 
eral range of the object, obviously If at 
the same time the horn* of the sight are 
properly shaped with reference to the 
muule velocity of the gun rifle, etc., so 
that the barrel has to be elevated to bring 
the Interuectlon on the target when the 
latter Is further and further away, we get 
vertical ranging, too This latter problem 
has to bo solved separately and in ad 
vance ftw every muoile velocity—the other 
solves Itself In every case. And In every 
case we have Instant aiming with both 
eyes open. 

Portable Crane for Quick Handling 

I N the handling of weighty objects, the 
problem to he solved consists In the 
lifting and handling of mild objects on 
tlie very spot they are, whether In the 
fields or even on very Irregular gruund 
Therefore, It la necessary to erect mi tlie 
spot u portable lifting apparatus, the 
transportation and handling of which 
should lie most ertmomlcul. 

In order to do this It Is necessary to 
have a device of light weight, taking up 
little space and eusy to load and to mo\e 
about In on ordinary vehicle It la also 
essential that It bo strong. In order to 
withstand sltocks and buini*, and that It 
he simply constructed In order to permit 
assembling with the minimum of help 
A new system of portable lifting appa¬ 
ratus fulfills these conditions. It consists 
of two Identical tripods, each of tlm three 
legs being of channel-steel with foot- 
pieces bolted on at the lower end and 
with riveted Junction plate* allowing plv 
ntlng oxen to pass, at the upper end 
These photlng oxes are Jield by caslel 
luted nuts and washer* and cotter pins. 

At the lower half of the legs of tripods, 
hooks are placed for bolding the chains 
connecting the foot pieces. Tbs upper 
bracket Is mode of pressed steel with 
three Junction plates riveted at the spot 
through which tho pivots pass. Its inner 
side has (wo griwring plates holding fist 
the tripod to the transverse girder 
The latter Is made up of two U-shaped 
channel sections standing bock to back, 
which gre connected at each end hy a 
tube fctftttag a bolt with thumb nut These 
two ebsinet sections can therefore be eas¬ 
ily separated. A space is left between 
them In order to allow the pulley hook to 
pass through or for placing the pulley 
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Tbs machine used 


by a French Investigator of mal-de-mor to nib Us animal 
subjects seasick 
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xmfjUattona with# 

ttmpimwiiMi Si Mm tontw 0 k 
artir ik* rittp* ot om K mt v h e* «e *>* 

i« «1 tk« trtpotf «MtWobu>(« jtf* met- 
iM«it to bou uw ftmHpMfr »<kt *0am 
ti» okuka. 

3ft* w* «M, o< eo»wk^»>, 

lift aft th* «Mi awwatak at *lt ft 
make up for py *— 1 n ground undsr Mb 
or several of the tags of the trtphd. In, 
order to pretoit the togs Unking to soft 
ground, a channe l se cti o n steel pie% c«h 
be mounted at the krwer end of tag estate 
sion. These plates can be mounted ^* the 
fbohpteoes as welt as on the ■Tteaslaon .. 

When the pullsy tests m tba girder, » 
Is hold tight to it hy means of four platen 
which hold its shoUdur h> the upp* 
wings of the two <duume| ssotkum, The 
puUsy con tbm bp stopped nt any mot on, 
tbs girder. Only the tooring e qu l p nwnt 
rises above the glider and the chains 
which unite It to the pulley pass on either 
elds of the girder The uaxltnura Hiking 
height is thus eoflslderaMy raised* 

SengfebMW hf MuMm 

S nABlOKNOflH does not sodpd like the 
sort of aliment far which one might 
hope to find s ser um . Nevertheless, Or. 
PoaerSkl. head of the Pasteur tustituta 
Laboratory In Paris, has been looktag for 
a serum for it, and actually bsUevef he 
has found one. Obviously, however, ft 
has been n ece ssary for him to tart it out 
an cases of actual mal-dt-mer, and tt has 
not been convenient for him to embark 
his laboratory aboard ohlp In order to 
meet this requirement Our photograph 
tells the rest of tbs story, if we can't use 
a ship, we must have a ses sic knee s ma¬ 
chine. Tbs animals on which Dr. Foserskt 
hss experimented have been ridden shout 
in the air In the ba sket s on tids machine, 
which was carefully designed by It 
Jouan, a prominent French engineer, to 
simulate the motion of a ship's deck. 
Judging from the doctor's announced suc¬ 
cess In bis Investigations, the machine 
must have been a success in Its field. 

AdjMtaUe OonwftMdMK* Tmjrs 
A *0 offle, dMk Mcmwqr wbidi «■ 
t\ ufli tlM capacity and utility of (ha 
daak w much as a new tfat d pordi a4te 
to.tb* mntoo ot * booM, la a aat ot atf* 
Joatabla oonwpoMfckc* (cay* aapft ofte* 
la a Uar tty aa. vpctgbt poat an i *wa< or 
clamped to the edyeot (he deek or tabte. 
Ady «oa or att caa ft* nraa« o»t*r»tfc* 
worktnd aarftwe ty (lw ataempftir, ftft 
wetk bar eye or bamj; tbm awebd'oot- 
ward, laartar tbo eftttea daak (per: or 
mered eaetty aad Carried elray, 9m, 
tteee or Mr tnrt amt* wpea k 
grooved »d are*** fthigkjftcy IWtfH 

^x , arr,aatte s ® 
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A Department Devoted to Progress and Achievement in the Field of Applied Chemistry 
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h i fUlilM fr—igrtty Ofl* 

A-T- • wraraanam wtaafc 

/VlafMaU? ta t wa a rtni Cm txmaeh n 
tuai ft. *r ««*•»«■ tern that u t* 
teX-TO** » OMWtt th. ti a ca tt t jr <rf 
Boam mm v mma* •* p atw ra ro 

no t wft paoUM aMl tab* 

^tatf 'bttaTbr o» loeatloo of Kb «*J» 
iiim ft* eototr* awl alao by danttop- 
tag mw araraa* of np&T of Omm ma¬ 
terial* ft on row prodocta produced In 
friM or On freocb Oo t a at a * . An ex- 
Ample of the ta ta ai a * meaner ta which 
the- matft ere taaMtng tbft problem, 
wfetabt rreelta In their ceautdarteg ranr 
etrenge and dltaeolt method* end proc- 
wneeof probebly little practical impor¬ 
tant*, le ewwMtd ta e recent com- 
mnlcitleft to the hcedemlo dee defence*. 
In that report U le eta tad that there can 
be pr eda t e d taro ttaeatj oil end other 
atmtlar olla a product which 1* tear 
ToUtltt end reeemblee gaaoline very modi 
ih It* hehertor. The p rocee* tnvotaee 
theeatphrtle treatment of ltaaeed oU with 
remltteg elimination of water end hjr- 

drapao- 

By-Products fna Yellow Pin* 

Stumps 

T UI United htatee Department of Ag- 
rfenltaro hae leaned e eery tatsereet- 
tng bulletin, entitled, "The Distillation 
at g t aa pwood and Logging of Wooten 
TeUOw Pina" fit thla report it la eteted 
that the eturape which are left behind 
after logging operatkau are very rich In 
reataoa* p ro d n ete, for which there le a 
riady market, a* erode ptae wood olla 
at* being need ooeulderaMy In the flota- 

tlcn proem* of concentrating oraa. Planta 
which world be erected to extract tbecc 
oUa from the atempwood would hare to 
be Of the etagle retort moraWc type, ao 
that when the atnmpa in the lmmedtato 
locality of th# plant haw been emunmad, 
the letter can ha diamantled and aet op 
again at another point with eery attic 
dUtaohy. 

ypn-Ftw wife hie Sugar Syrup 

T HB United States Bureau of Chem¬ 
istry hae evolved a proceaa of obtata- 
Ing a Hch, heavy auger syrup, which win 
not Denanfit or crystal Uae. Thla u ac- 
oompgehed through the use of tavertaaa, 
u eneym which la derived from yeast. 
One pound of the tavertaaa eneyma la 
eitlTIHmt VO Invert 900 g a l k a i e of ayrup, 
thttt la, convert cbm ngar or eucroae 
beta a mixture of grape and fruit auger 
The tarvrtaea la added during the procaea 

ef *ekMr thnayrup 

■3?j8^5ggsH 

*2BurtSi m m5Em. con fc. 

itwn S-Wl mm, m 
nmmmutmmlneee tazpuh eoata, 

wtF PWMP, npVfrWc 
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tattoo of stiver nitrate, th# excess Iron Is 
removed with a l par osnt solution of 
oxalic add and th# picture la fixed with 
th# aid of a 10 per cent solution of hypo, 
To obtain a harder print Just a tew 
grain# of ammonium bichromate are 
added to the sensitising solution. For 
further detail# th# r#ad#r la refer r ed to 
the "Photographlsche Rundschau, ” tol* 
57 (1021), pp. 158-106. 

New Derotopnent in the (Hire Oil 
industry 

R ECENTLY there ha# been developed 
a new procee* of extracting the 
olive oil left behind in the filter cake# 
in th# regular refining operation, This 
proc##* will very likely have a very Im¬ 
portant influence on the Industry a# a 
whole. In the former extraction process 
carbon disulfide was employed and the 
olive oil, obtained thereby and called 
sulfurol, po#ee#e#d such a bad odor that 
its use was rather limited. In the new 
process trichlorethylene Is used as the 
solvent, and after It Is evaporated there 
Is obtained in oil which possesses the 
odor of pure, refined, edible olive olL 
However, this Is true only when the oil, 
which 1# known as tri-ollve oil, is fresh 
According to “Seifonaeidsr Zslttmg,” voL 
48, page 810, there does not appear to 
he any great technical difficulty standing 
In the way of rendering this oU fit for 
edible purposes. The tri-olive oil Is not 
so green as the sulfurol, and, further¬ 
more, It Is more saponifiable than the 
latter, making It better for soap monu 
facture 

Sweet Potatoes as a Source of 
Alcohol 

A CCORDING to the Journal of the 
Department of Agriculture of South 
Africu (1021), pp. 220 and 840, the sweet 
potato Is suggested as a possible source 
of alcohol for fuel purposes. Compared 
with th* ordinary potato, the sweet po¬ 
tato Is more easily grown and contains 
more starch Its composition is 72 per 
cent water and 25 per ceot of starth and 
sugar, against 75 per cent water and 16 
to 24 per cent starch In the ordinary 
potato. 

BolUUuf Material from Sugar- 
Cane Bngara* 

A T Marrero, La , there has been 
Greeted a factory for making build 
tng material from sugar-cane bagasse. 
Tb# equipment of the mill IS very much 
like that In a paper factory The bagasse 
is chipped, cooked and washed, and then 
sent to beaters, where It is worked up 
until th# fibers are of the proper length 
▲ special machine converts the pulp Into 
board and this is dried for four hours, 
emerging sa a finished product, quite dry 
and hard. It Is known as eelotsx, and 
can b# worked Just like Wood, and is 
solid and homogeneous. 

New Use for Hawed Oil 

T HE Ghetnlscfce Fabrik Kernel k CJo. 

of Uegnlts, Germany, has patented a 
proease of making a rubber substitute 
from ltnsehd olL According to thtaproc- 
w* the oU Is b e st e d foe from three to 
fomr bouts at A temperature of U0 to 
189 degrees omilgrsde it atmospheric 
fiMMu mm hi a m the weMMft 

HVgpgmelS sm ™ v wuwwMa eww y# 

oe racy tatty «vM*ft rnetele, and aa 
rates* lyeta. m ag ra d m n. ate. la tfcte 


way a solid product U obtained which 
can be readily molded. Variation In the 
beating temperature and In the time 
of beating as well as In the amount of 
air coming in contact with the material 
fives products of different properties. 
The new material is soluble in various 
solvents, such ss carbon bisulphide, tur¬ 
pentine, bensol, etc. It resists the action 
of adds and alkalies and Is hardened by 
sulfur, and after the addition of an¬ 
thracene, anthraquinone or steatite, It 
can be converted Into a rubber-1Ike mass. 
It can be used as an Insulating material 
and as a substitute In malting cables. 
It can also he used In the manufacture 
of linoleum, for waterproofing materials, 
etc. 

Recovery of Potaah from Wool 
Waahiog 

T HE Bureau of Chemistry Is giving 
considerable attention to the develop¬ 
ment of natural sources of supply of 
potash. It Is known that the wash 
liquors obtained In the washing of wool 
contain potash, but in the ordinary proc¬ 
ess these liquors are so dilute that It 
does not pay to extract the potash salts 
from them The Bureau Is experiment¬ 
ing with wool washing machines to see 
If It might not be possible to wash the 
wool in such a manner that the wash 
liquors recovered would contain a suf- 
fleent concentration of potash to render 
its recovery commercially feasible. The 
average fleece contains about 4 per cent 
of potash There are about 600,000,000 
pounds of wool scoured euch year In this 
country, and even If only 3 per cent of 
the potaah were recovered, this would 
mean the |induction of 18.000,000 pounds 
of actual potash yearly, which would bo 
available for making fertilisers. 

TeBurfum Compounds Increase 
Eflklency of Gasoline 

T HERE have been so many wild re¬ 
ports about new motor fuels, derived 
from “cabbages or onion*." or, indeed, 
from merely air Itself, that are Immeas¬ 
urably superior to the old reliable gam- 
line, that the average Individual, when 
he read* about a new Invention of this 
order, Is apt U> be very akeplh*al not only 
ubout Its commercial applicability, hut 
about the honesty of the no-cullcd inven¬ 
tor, However, there hns recnitly ap¬ 
peared a note In the dally newspapers, 
which was afterwards elaborated In a 
report to the Engineering Division of the 
Natural Research Council, concerning a 
new gaaoline composition, developed In 
the laboratories of the General Motors 
Corporation, which !• reputed to Increase 
the efficiency of the motor fuel by 100 
per cent While exact details are still 
unavailable, and while we are naturally 
prejudiced against these new, wonderful 
substitutes for gasoline, especially when 
they are heralded In unscientific form in 
the dally Journals, nevertheless tlierc ap¬ 
pears to be aa air of reliability about 
this report that makes It worthy of mm 
tioa la these Columns. It 1c stated that 
th* Improved gasoline composition Is se¬ 
cured by the addition of a small amount 
of a tellurium compound. The automo¬ 
bile which whs used la making the teats 
was equipped with a special hlgh-com- 
pTSSrifi) ^rgtati It was found that the 
high coopreeston resulted in a greatly 
tacreaaafi power and In a higher effi- 
etaftcy of th* fuel If all the gasoline 


used in this country were to be treated 
with this tellurium compound, It would 
be necessary to develop new sources of 
supply of tellurium and build plants for 
making the compound The pr e sent pro¬ 
duction of the metal Is very limited. 

New Aluminum ADoy 

A NEW aluminum alloy has been de¬ 
veloped In Germany which Is sold 
under the name “silumin." The alloy 
contain* 11 to 14 per cent of silicon and 
86 to 88 per cent of aluminum Its spe¬ 
cific gravity Is 2.5 to 265, tensile 
strength, 20 kilograms per wiuare milli¬ 
meter, and hardness at room tempera¬ 
ture, 60 kilograms per square milli¬ 
meter, with a 500 kilogram load and a 
10 millimeter lull aHoy is unaf¬ 

fected by wet steoiu, and resists concen¬ 
trated nitric add better than aluminum, 
which It resembles very much The alloy 
Is made from Its elements directly or In 
the electric furnace For further details, 
see the “Chemlker Zeltung, * December 
22, 1021 

Soda Lake in*Siberia 

T HE discovery of a lake, rich In car¬ 
bonate of soda, in the neighborhood 
of Kalumda, Hllierla, has lieen announced. 
The hike Is loomed In a very fertile re¬ 
gion, and active step* are being taken to 
exploit the dlHcovery and erect a soap 
factory In the Immediate vicinity of the 
lake 

Mercury and Ite Use 

T HE principal mercury mineral Is cin¬ 
nabar which Is mercury sulfide 
The smelting of the mineral takes place 
In furnaces or retorts. In the furnaces 
the mineral Is subjected to direct con¬ 
tact with the fiume from the fire-box, 
anil the volatile products of com hunt Um 
mixed with a certain amount of dust and 
vapors of menury, escape from the fur 
nnce Into the condensers. In the retorts 
the mineral 1* heated Indirectly and the 
products of the distillation urv not con¬ 
taminated willi dust and other Inijmri- 
tle* from the hot flame* The furnaces 
are uw»d e*pet tally for treating rich ores, 
and art very economical, while the re¬ 
torts art used for ore* tliut are not so 
rich In mercury 

The UHes for mercurv are ns follows 
First In the mnnufai lure of various phar 
niacetithal products, such ns calomel, cor¬ 
rosive sublimate colloidal nun ary etc 
The oxides of mervury arc used In the 
manufacture of iiceth arid and phthallc 
unliydrlde as cutah«l* Mercury Is also 
used as a cutnlvst In tlu manufacture 
of picric arid directly from bencol Ful 
minute of mercury, made by the com 
blned action of alcohol and nitric arid 
on mercurv is used us the principal de¬ 
tonating explosive for military imd com¬ 
mercial purposes, h ulmlnute of mercury 
Is the main constituent of blasting caps. 
Sulfide of mercury Is the well known 
brilliant red pigment, vermilion Metal¬ 
lic mercury finds use in many electrical 
and thermal instruments, such as ther¬ 
mometers, the mercury arc light and rec¬ 
tifier of alternating current, various 
physical Instruments such as barometers, 
manometers, etc., are made with tbs aid 
of mercury It is also used ife tbs 
cathode In the manufacture of Various 
products by electrolysis, as, for example, 
in the manufacture of caustic soda and 
chlorine from common salt 
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Morins a aehool -houae and pullt.g old atanpo with tractota—work that la not naaallr ezpoetod of nth atachiaorr 


Jobs for the Tractor Outside the Daily Routine 

E VKRY tractor owner known thnt, with a little In* 
genulty, he can do u lot of things with hln machine 
that are not In the books. The general notion of doing 
unusual things with a tractor Is Indeed an old story; 
bat this does not mean, necessarily, thataome particular 
display of tractor-operating Ingenuity la not on Its own 
merits of Interest Two such Items we illustrate at the 
head of thin page 

The Litchfield, Neb., school bouse had its moving day 
not so long Ujco Instead of adopting the more trndl- 
Honul procedure of hauling It with stationary engine 
and winch, the contractor dotided that he would get It 
moving and keep It moving So after he got It Jacked 
off the old foundations he constructed a good aledge- 
and-roller arrangement under the building, and when 
the tractor shown In the picture was eventually liar 
nessed to tlie m hoollmuse It walked right nwny with it 
(‘ominunltle* that have laid a street blinked for weeks 
by a houae-iiMivInx Job might profit from this example 
A Job that ImwxMiH more often than house-moving Is 
stump-pulling Where n 12 25 horsepower machine wus 
none too husky for the larger task, the i nt over land 
may have Its tceih pulled with the aid of a smaller 
machine—the one performing before tlie camera Is of 
5-10 horsepower rnilng, and, us the picture suggests, 
It Is of uraple power for the tusk 

How the Stability of a Ship is Determined 

T HN l 7 H H * f'ullfnmflii,'* as lnanv of our rentiers 
know, Is one of our new vessels which is so heuvlly 
armored and so udcouaUlv protected that her designers 
believe she could withstand the blow of a 4000|*>und 
bomb. Three of lier sister ships are ulreml} complete 
und in commission Our present photograph shows her 
before the suiters!nature was built up, while she Is 
being submitUd to wliut Ih known to the letlmlcul ex 
IMgrt m thi Wmlluhu, experiment ' Tracks were luld 
across the uwl, on whhh cun* carrying heavy loads 
of steel, some 20,000 is minis in weight, were druwu from 
side to wide The obJeU of this experiment, which Is a 
perfectly normal <q>erutUm In the construction of evor> 
ship, Is to discover how the vessel lints or heel* under 
various position** of the load In this way her stability 
Had her medlcentrk height urc determined This Is 
utwajs on important consideration In obtaining a steady 
gun platform. 



The “California" la tested for her staUHty by 
means of loodod can ran on tracks from mm sms 
of the vessel to the other. 


One Hundred Mile* iter Hour 

T HE visual impression of speed la not always to be 
trusted, as la w«U known by any motorist who has 
mads the Interesting discovery that 90 miles per hour 
In a flivver looks about as fast as 50 In a heavy six. 
It is not merely the greater vibration and the more 
pronounced Jumping of the smaller car that add to its 
uppareut speed, the very slue of the large object makes 
Its motions seem more deliberate. The baseball fan 
knows well that a huge bulk like Hans Wagner, Napo¬ 
leon Lajole, or the Immortal Babe Both looks like a 
veritable Ice-wagon on the base paths, but none the leas 
covers the distance from second base to the plate about 
us fast us tl>e smaller and more graceful man. 

And so when a motorcycle shouts past us on the road, 



100 miles an hour on the Daytona beach 


we are apt lo time down the Initial impression thut It 
must be doing <10 or 70 at iho very least, and decide 
that after all it win proliahlj going no faster than the 
ordinary autnmoblMst when he Is in u hurry That the 
motor* >ele really Is capable of extreme speeds we will, 
however, realise If we mull the case wllh which the 
cup mounted on one overhauls all hut tl>e very fastest 
und most mklesslj driven cars Ami here Is a picture 
thut give* further evldinoc of what tho motor bike can 
do even when trammeled with a side car It was taken 
i*n the wiml at Ihivtnnn, and In spite of the fastest of 
shutters and the briefest of exposures, shows the object 
cniisldernhl) blurred and distorted liy motion The 
speed In (Ids particular case was 300 miles per hour, 
us indicated h> speedometer on the machine Needless 
to say, tlie gentleman Is not driving for his health 
he Is In fact tuning up for one of the race* for which 
ihe sands of the eastern Florida coast are so admirably 
suited, und whhh In turn Imvo contributed to the fume 
of these bem law. 

Testa of Manila Rope 

T HE Bureau of Standards has recently issued Tech 
nolngic Fuper No 198 on this subject It is ready 
for dlstrilmlfon by the Htipertntendeet of Documents, 
Government Printing Office, Washington, D 0 
Tho results of testa on nmnlln rope discussed In this 
paper represent some of the data which have been ac¬ 
cumulated at the Humm during the past few years. 
Most of the specimen* were submitted by various rope 
manufacturers on purchase orders for goremmont de¬ 
partments and a fixed procedure wus adopted by the 
laboratory in testing all of them. The rope ranged In 
diameter from ft to 4ft inches, inclusive, and consisted 
of commercial 8-strand, regular lay ropes* The break¬ 
ing load, weight; per linear foot, number of yams, and 
the lay of the rope and strands as well aa the-elonga¬ 
tion, were measured. The average breaking load was 
found to be approximately a quadratic function of the 
diameter of the rope, It U exp ceased quits ctoariy hj 
the aquation 


L = cd <d+l) 

in which L Is the load la pounds, e Is n oonstant aqual 
to 0000, and d ta the diameter of the rape la tnchen 
The ropes Showed a continually varying modules of 
elasticity and no well-defined proportional Unfit, The 
number of yarns composing a rope may be expressed 
approximately by the equation 

N=kd <d + <W) 

where N = the number of yarns, k is a constant equal 
to qo, and d the diameter of the rope In inches, 

The test results cover sufficient range and show sock 
consistency that it la beUevad that the formulae deduced 
nwij be used safely for 8-strand regular Kay mantle 
rope of nixes between ft and 4ft inches In diameter 

Spectrum Tnuwmfauion Duta 

S C1HNTIFIO Paper of the Burma of Standards, No, 
418, entitled, "Spectroradlometrlc InvestlgatUm* of 
the Transmission of Vations Buhstances, II, M gives 
transmission data tn tho spectrum extended from Old 
ml< roiis to 8 microns using a mirror spectrometer, a 
quurtx prism und u vucuum thermopile. The substances 
examined are a series of mineral, animal, and vege¬ 
table nils (containing fatty adds,) nitrocellulose, bake- 
llte, and selenite II is shown that the absorption 
H|*e<-tru of llw oils are mo nearly Identical that they 
timnoL be used for detecting the adulteration of one 
oil wllh another The pai»er eon dudes with an examin¬ 
ation of the Hecumey of the author's previous work 
using h rock salt prism It Is found thut using the 
recently delernilned refractive Indices of rock salt, 
tin* corrections to I lie observations of 1908 to 1005 urc 
of the order of 0 01 micron* to 002 microns and lichee 
negligible This pa tier is now ready for distribution, 
und undone Interested umy obtain a copy by addressing 
a request to the Bureau of Standards until the free 
stock Is exhausted 

Hot Weather Sunshades that Sit Orer tho Hat 

T OUniftTH in Greece during the past summor have 
been struck by the "hot huts" olTered on the streets 
of Athens, They are. of light silk or muslin, without a 
crown of anj description, ns they are built over a large, 
light frame tluit fits over the regulation hat Though 
known under the name of hats, they are In better truth 
sunshades. They are said to lessen materially the dis¬ 
comfort of the Mediterranean sun, and to bt In general 
use In Greece Ferlmiw we shall yet see them on this 
side of the ocean 
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Our Readers’ Point of View 

TJU editor* are not reeponaibt* /or eUtment* mad* in th* correspondence column, Anonymon* communications cannot be considered, but the names of 

oorre*pond*nt* will be withheld when so demred 


AsphftK va, Concrete 


To tha Editor pf tbo BcuNTtnc Am me an 

It coco without saying teat readers of the 8onumno 
Aj affOQAff MX* always aatertafced and instructed, but it 
taut happen sometimes that your writers get the wrong 
s]gat la the ism of October 1st. page 330, is an edito¬ 
rial on The lllumtoatad Highway,” which contains the 
following statement "Today we admit, even when we do 
not WM our roads of eoocrete, that concrete is the stuff 
for roads.” This statement, made without qualification, 
learos out of consideration some very important points to 
wUflh I am sura you will give dus weight as 1 bring them 
to your attention i 

In constructing a concrete road, the question immadi 
ately arisen as to whether the concrete should be trasur- 
faeed with any other material or should hare an asphaltic 
top such aa is customarily laid in all of the principal cities 
and on a large portion of our country highways. If the 
asphalt surface la applied, a very marked saving In the 
amount of cement is effected for the reason that when 
aonerota la used for a foundation it requires only one part 
of cement to nine parts of sand and stone, while the gen¬ 
eral practice in constructing an nnsarfooed Portland cement 
concrete road is to urn one part of cement to four and 
onnhilf parte of sand and stone. For a mile of lH-foot 
mod 7 inches thick about 4000 barrels of oement are re¬ 
quired. A saving of approximately one-half of the cement 
requirement is very well worth while, for with cement at, 
say, $250 per barrel this saving would be about 96000 
Fqrtfctrmort, the base would be thinner because of the 
asphalt top and would thus effect a still greater saving 

Hot only la there a difference in tbs cement requirements, 
but engineers generally are turning to metal reinforcement 
for porfland cement concrete roads where no asphaltic top 
is applied Pennsylvania in laying moat of its stats Ugh 
ways with heavy metal reinforcement, and in North Caro 
lint a derision has been reached to Increaae the metal rein 
foreement requirements to 100 pounds per 100 square feat 
On this latter basis tbs coat for reinforcing metal alone 
would ha 14700 per mile.- With the asphaltic top no such 
reinforcement la necessary From this you can sea that 
the oast of laying a pavement combining all of the good 
potato of Portland cement concrete and of asphalt is very 
little greater than the cost of laying nnaurfaoad Portland 
cement concrete and no greater than the coat of the latter 
if It ha reinforced with metaL 

There are today over 000,000000 square yards of asphal¬ 
tic pavements In dties alone, and their excellence is indf 
rated by an extract which I quote from the o®dri W® 1 * 
<if the Bnglneer Commissioner of the IHetrict of Columbia 
for tha fiscal year ending June 80th, IWOi -The average 
nge of [asphalt-paved] streets resurfaced In 1010 was 2M 
yean, to I9» was 24.5 years, to 1012, was 2fi.fi ysarsi 
to 1918, was 26 years, to 1914, was 2&5 year; in 1915, 
waa 26 yarn, to 1916, was 296 yearn, in 1W7, was 27 
yean, to 1916, waa 26 years, to 1919, was 26.7 yean, 
to 1930, was 33.6 yean.” 

I have no desire to speak In derogatory terms of^sur¬ 
faced Portland oeusnt ooocrets pavements, but, to adrocaij 
of tha asphalt top, I would call your attention to the well 
known fact that Portland cement concrete is very porous, 
readily absorbs water and If not protected by some water¬ 
proof coming la subjected to an extreme amount of expan 
rion and contraction When the ament* slab is laid 
dlrootiy upon an earth subgrade, the slab tosnbject to the 
most trying conditions because of the difference in the 
moisture and temperature conditions of the upper and un 
for ride of tbo slab. If an asphaltic top ta applied, the 
c oncrete stab receives a maximum protection against tem¬ 
perature and moisture changes. In the ahmnee of wA • 
top tha co nc rete slab, is ultimately shattered by the orach 
lag due to expansion and contraction. I meed only rite to 
you the of the California and Maryland state 

highway dapkrtmante, both of which have fmmd It neces¬ 
sary to resurface a aonetdersUe yardage of Portland ce¬ 
ment conc r e te pavements after a service of five or six yean. 
I# tim aaphaftte top were applied at ths outset, the reprir 
would, only ha to the surface as the baas would remain 


lltKt 

Am rrimir iw wort know tkot apart (ran nolrton 
ami MBpoNtan Aanfws tba asrtte, mrt totrnetlT* to 
UdkMM 1* tmirnrt f rtrfkto* Udrtntion o( thlo wa* 
UvStMrttotMttbT tb«U. R Bomw ol Pnhllo Boa* 
that ondac gtw cpaSttota a rtatfa lwdjg 
7000 peoada adafct Mnr a Wow oydr alont to ao.000 
nouadt static bad if the weight were represented by a 
tnacfcoM rtortnc at waJonttaaa adloo per hoar a nd 
- 4 drop «t tt-tnehTa onaOMoa not nnootMnoa at 


fa i alk iw or floriM, bod, to taka ap the *e*. 
Zt JeMaO* .aaqaertteaddr p oweaa the aMHty to 
tjkoAedkaotvpaet aaO d*a MOeA peetee tl a a to 


the foundation It is cheaper and more effective to use 
the asphalt top than greatly to increaae and reinforce toe 
Portland cement concrete slab. 

So successful has tola material proven am the Pacific 
Coast that over 12,000,000 square yards of the all-asphalt 
pavement have been laid, in which asphalt has been com 
bitted with sand and stone to form the entire slab, resting 
in moat eases upon n thin insulation course of broken 
stone. In Ylsalin California, this type of pavement has 
been subjected to heavy traffic for 20 years with no main¬ 
tenance coot and is still in good condition There arc hun¬ 
dreds of examples of long service with no maintenance cost 
for the all asphalt type of pavement I feel sure that you 
do not mean to discan I them incontrovertible facta by etot 
ing that *we admit that concrete is the stuff for roods ” 

J E, Pen n tracker. 

Not Fireproof 

To the Editor of the Scientific American 
In looking over the November laeue of the Scientific 
Am me an my attention was arrested by the article on 
page 130 entitled "A Safety Kilo for the Home," in which 
the statement is mode that it ia a “serai fireproof filing 
cabinet for the home " Further on the statement is made 
that it “serves every purpose of a safe " We assume that 
the Intention la to convey the impression that the cabinet 
will protect papers stored to it from tire, not that the metal 
box Itself will not burn under ordinary fire conditions. 
When wa know from actnal test that we cannot secure 
fire protection for even one hour in n safo except by use 
of heat Insulating material two Indies or more thick, it 
does not require any guess work to say that a thin wall 
metal box will afford no little protection as to be negligible 
We all know how readily beat com through tha walla of a 
stove, and that paper laid against it will take fire. With 
the cabinet the condition ia simply reversed, the fire is on 
the outride and the papers on the Inside. 

While wa have not made a teat of a eabinet of this form, 
we have tasted ordinary metal vertical letter files, which, 
if anything, would probably afford more protection than 
the cabin at shown, with quick destruction of contents as a 
result If the Inventor or promoter has any doubts, let 
him put one of toe cabinets in the fire box of the nearest 
boties-beating furnace with a brisk fire In it and see bow 
long the papers are protected The result may be disap¬ 
pointment but it will save him mousy and embarrassment 
We trust that our remarks will be taken to the spirit 
In which offered—to give helpful Information about a sub¬ 
ject upon which ws are aporirilring and about which we 
find there la much mlainformation, namely, tha protection 
of records from fire. It la not uncommon to lore sight of 
the fact that more than Incombustibility Is required to pro¬ 
vide fire resistance. Heat insulation also ia necessary 
As a matter of fact a well-made hardwood box with walls 
one-half inch or more thick and with a good cover would 
afford protaction for a longer time than a stogie wall box 
of thin metal, because of the better beat insulating prop- 
ertiee of tha former Of course it would not afford protec¬ 
tion for a sufficiently long time to be of any practical value 

M L Cabs. 

Marietta, Ohio. 

What Not To Do to a Car 

To the Editor of the Scientific American 

Having been an automobile owner for 17 years, on re¬ 
ceiving the first Scientific Amkuoan Monthly I read 
at once the “pointers” by Harold Holltogahead. 

Some of his advice U very unorthodox and some of it 
would be dangerous if taken seriously by those who believe 
that everything to print ia "law and gospeland especially 
so when It appears to toe Scientific American 
I will mention some of the things that he advocates that 
no well informed owner wonld think of practicing or per¬ 
mitting 

Oil ia recommended as a cure for leaky tire valves. Cer¬ 
tain parte of valves are made of rubber, and anyone Who 
wants to find out what oil does to rubber can easily do so. 
Tire manufacturers say “Keep oil away from tires.” Oil 
in a valve causes no end of trouble and should never be 
resorted to without realising that the valve “Inside,” at 
toast, wiU be ruined Power tire pumpe are furnished 
with devices to filter the air free from oil, and such filters 
are not provided for the fun of it “There's a reaso n ” 

In these days of heavy fuel and diluted crank-case oil, 
automobile manufacturers conspicuously display on cars 
and slaswhers this admonition "Change oil every 1000 
nritos." Some tim es they advise a change of oil arary 500 
lottos. 

It Is therefor e astonbfctof that anyone should recom¬ 
mend a time Instead of a mileage basis. Crank-case dflu- 
tios depends on tha number of mitoe ran, kind of fuel 
need, tad an aaveral other factors, but time ia not out of 
team. Mr Hofflngihead must have a “tittle refi n er y In 


his home" that keeps him supplied with old fashioned 80- 
degree fuel that does not cause dilution 
Flushing radiators every two weeks is about twenty five 
times oftener than is done on most cars where cooling 
systems ghe no trouble 

Spark plugs ought to ran months instead of weeks with¬ 
out cleaning 1 Emery on the points* is ne\er needed At 
all times the points are burned perfectly dean where the 
spark occurs, Any perfect spark plug will only ncod to 
have the loose carbon scraped off and the insulator or 
porcelain perfect and clean 

Nentsfoot oil Is all right for a leather dutch, which is 
probaldy what the writer meant, but he does not say so. 

Mr Hollingahead soys, near the dose ‘ lu starting and 
stopping at all times shift to low or intermediate gears, 
which will sate the strain which would come on the motor 
by pulling in high gear” I have wasted (7) hoars over 
the fourth dimension ami Einstein, but now I can transfer 
my attention to this problem of stopping in low gear or 
Intermediate 

Mr Editor were those serious and honest to-goorineat 
"pointers, or ore yon running humorous articles incog? 
Tbo Scientific American has been, and, judging from 
the first Issue of the Monthly, Is going to continue to be, 
indispensable to me I hud no idea however, that it waa 
going to contain a comic department 
Hartford, Conn Cuar Edw Pnom, Jr. 

Authority and Usage 

To the Editor of the Scientific American 
I note with interest an editoriul on page 17ft of your 
issue for September 10th on “Technical English," to which 
yon take exception to the frequent use of 'data** as a 
singular Such use is, of course grammatically wrong, 
though somewhat justifiable psychologically If one sees 
“data" with his mind s eye on a single colnsnn of figure*. 
I suppose after all grammar is but a matter of psychology, 
ao that, by usage, 'data” can be made both singular and 
plural. The word * datum", if used by the man on tha 
street, sounds pedantic, does It not’ 

I have before me the “Standard Home and School Dic¬ 
tionary," 1911 edition, revised and enlurged by Prof C M. 
8tevans, Ph.D The entry under 1 data* is as follows 
“Somoihtog given or sdmltted some fact, proposition, 
quantity or condition granted or known, from which other 
facte, propositions, etc ore to be deduced.' Than. Pro¬ 
fessor 8Levans apparently discards datum* altogether and 
would have the public use * data' in the singular 
Tills and the muny questions concerning burinous Eng- 
lbdi leads me to suggest what I have often thought of 
before—an academy for the English language which might 
have headquarter* in Kngtatid but a live branch in America. 
I believe that the professors of English throughout the 
country on the whole, would oppose such an academy, 
but that the muu on the street would not. I believe, how¬ 
ever, that if it were established there would be latent 
desire on tin* part of many professors of English to be¬ 
come members. 

Suppose, then, we start this academy Suppose you and 
I become the initial members and then surround ourselves 
with a half dosen others, so as to make a real beginning 
Aa I do not profess to be competent to mt a standard on 
requirements In the use of English but only to be a target 
for questions I should like to make a proviso that my 
membership In the academy should cease at the first an¬ 
nual meeting and 1 he eligible for election only after the 
academy boa been going for a definite fiscal year 
This to but one of several moves on my part for dis¬ 
posing of many questions that are afloat As I nee it tha 
world needs people with htitorfuc to pave the way, white 
there ia plenty of ability to follow G W Ut 

Boston, Mass. 

WantedScience Jingle* 

To tha Editor of the Scientific American 
I am endeavoring to collect verses of a more or lew 
humorous nature whose subject matter relates to the 
sciences, with the intention of publishing an anthology of 
such poetry, under the title of 'Jingles of Science " It has 
occurred to me that there may be a large amount of such 
poetry filed sway by aotuo of the great number of chemists, 
physicists, engineers, and others Interested In scientific mat 
tore. This material is quite unavailable to me at the pres 
ent time, by reason of its non publication Will you kindly 
grant me space for this appeal to your readers to send me 
copies of each verses as are available to them, and which 
in their optulon are worthy of publication? Whenever pos¬ 
sible, I should like to have the name, or names of the 
authors accompany each contribution Any verses, grave 
or gay, re f er ri ng to any of tha science*, sent to me at 7 St. 
Paul St, Cambridge, Mass., will be sincerely appreciated, 
and duly acknowledged. Charles B. Hurt 

7 St Paul St, Cambridge, Maas. 
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The Heavens in May, 1922 

Hie Extreme Accuracy with Which Our Measures of Star Distances Is Conducted 

By Prof Henry Norru Russell, Ph.D. s 


T HB ostronoiper, perhaps beyond other rtudent* of 
nature, has a paulonute Interest In preclsta of 
observation Acourmy of meiiHiireinent Is of course 
worth while for ItH own nuke—though only thtaw who 
have tried It know what a multitude of pains must be 
taken to Improve upon the Hucccases of the imkL But 
the student of the stunt Is alwaya taut allied by the 
realisation that some further advance of knowledge— 
lierlmps Haig and eagerly desired—lies Just nut of rettch 
ho long un our observations remain wliut they ure and 
would come within our graap eould we hut niuke our 
meaKureM more precise 

A very' gt>od example of thin Htciidv w»Hnh after 
methods of ever higher pretlwhm In found in the his¬ 
tory of the ineaHureroent of the dlHlnnitHU of the idara. 
The principle Involved—the upimrent shift of the stars 
position In the sky, as the tarih tmlng* from side to 
side of Its orbit- has been fully umlerstmtd for two 
centuries. The long struggle 1ms Win a matter, not of 
theory, hut of pructlci uml the student of observing 
conditions and tin. designer of instruments huve won 
the battle 

A century ago tin onlv w ay to And out where a star 
was in the sky was to measure Its distance 
from the |Mile, or fnan the smith with a 
meridian circle When such large angles 
have to be measured, an error of one thou 
mindtU of one per cent may amount to a 
whole second of arc—which U fur larger 
than the whole parallax which we are 
seeking B Is not surprising, therefore, 
that the relatively Imperfect instruments 
of a cvnturv ago did not prove equal to 
no delicate a task Success came whm 
Bessel with his newly Invented hellomeler, 
started to measure the distance of ii star 
from its near neighbors in the sky and to 
detect the c liangcs In these caused by the 
parahutle displacement for these were 
small distances, comparatively, ami the 
same percentage error In them did not 
amount to nearly so much 

Things to Watch Out For 
Nowadays, when we tuke photogruplm of 
the stun with great telencoiies and meas¬ 
ure the Images upon our plates tin gain 
both in speed and In accuracy is vtry 
great, and wo seem neur met honh nl per¬ 
fect Um In our processes Bui are our re¬ 
sults really as accurate as they look even 
though suceesslve observations on the 
same star agree (xcillenth well* Or Is 
there some concealed source of error, 
whlth still lies lurking In our ohaervn- 
tlonsT If we were not very careful there 
certainly would be I-or example our 
star la most shifted by parallax when It 
Is 00* frarn the sun In the sky If we 
wont to observe It Ihen we will And It In 
the west after sunset, or In tin* east lie- 
fore sunrise The eff« tx uf refraction of 
light In onr atmosphere will lie different 
In the two cases. This would not matter 
If they ware the same for all the stars 
In our photograph but for stars of different colors they 
are different Our photographs, therefore tf taken at 
these times, would exhibit spurious shifts due to re¬ 
fraction, confused with the real shifts, due to parallax 
To be sure tliat we are rid of these, we must take all 
of our plates, morning and evening, when the sky is 
In the same part of the heavens (say on th« meridian) 
emi If we liuve to observe It when the shift due to 
parallax Is considerably smaller 
Again, It Is found by experience that. In order to get 
the greatest accuracy of measurement, the Images of 
our stars must he correctly exposed. If they are over¬ 
exposed (deep and fvxxy) or under-exposed (gray and 
feeble), the measures will be inferior Various Ingenious 
screening devices hath therefore been used, to cut down 
tlie brightness of the principal star and make Its pho- 
tograidilc Image of about the same Intensity as the 
others, so that tlw* exposure can be made correct for 
all at once. 

But when tliew precautions and many others have 
been taken, have we got rid of all our errors? 

The first, obvious test Is lo compare the results 
obtained by two observers There are many stare for 


which the j tarn Ha x has l>een determined at two or more 
observatories. The Individual measurements do not 
agree exactly—and this Is not alarming for no single 
determination cun be free from all error The more 
Important question Is whether the results of some 
observers tend, on the average, and all the time, to 
come out larger than those of others. Careful Inves¬ 
tigations by Boss, van Monnen, and other astronomers 
show that It Is probable tliat minute differences of this 
character exist For example, the parallaxes deter¬ 
mined at Allegheny Observatory are, on the overage, a 
little smuller than those found for the same stars at 
Mount Wilson But the differences so revealed are 
most gratifying)? small, amounting at most to a few 
thnujuindtlis of second of arc 
Small as these differences are, they must bo taken 
Into account In the most refined work—lint the ques¬ 
tion then urtm** If different olmerver* disagree even 
minutely, which Is right (or most nearly right)? A 
very Ingenious attempt to huIvc this hard problem has 
Just been published by Htrttmberg who Iihs long been 
amounted with Adams In the work on spectroscopic par 
allaxes at Mount H tlwm As may be remembered, these 


irowoph purulluxes are derived by estimating the 
true brightness of n star from its spectrum They may 
be in error but the error will be proporthmal to the 
imrulbtr itself and not u Axed amount, as In the cases 
of whhh we spoke eurller 

Checking One Method Against Another 

Suppose now that all our measurements of parallax 
are too large, on account of some unexplained error, 
by a Axed hut unknown amount The spectroscopic 
parallaxes, whlih are adjusted to match the direct 
measures, will then also be too large, but in this case 
the error will be greatest for the large parallaxes, and 
least for the small ones, so that the two sets of parallax 
determinations, though tliey agree on the average, will 
disagree, In opposite directions, for the large and small 
parallaxes, respectively In this way It Is possible to 
detect such an error, tf one exists, and even to deter¬ 
mine its amount 

Strttmberg concludes that the spectroscopic parallaxes 
require corrections varying somewhat for the different 
spectral types, but amounting on the whole to an in¬ 
crease of 2)4 per cent In their values, while the directly 


measured parallaxes measured by the various observers 
require corrections, some additions and some subtrac¬ 
tions, but mine exceeding 1/800 of a second of arc The 
average of the four longest series of observations (at 
the Yerkes, McCormick, Allegheny and Mount Wilson 
Observatories) is correct within a thousandth of a 
second. 

This Is a moat gratifying conclusion, and show* that 
the means taka to avoid the Introduction of error Into 
tho observations have been highly succes sfu l Our pres¬ 
ent determinations of stellar distance are amusingly 
accurate, when It Is considered what minute quantities 
have to be measured For example, 1/800 of a second, 
the largest correction found to be required, Js equiva¬ 
lent to the angle subtended by 1/100 of an Inch at a 
distance of ten miles. For distances up to 100 light 
years, or rather beyond, our presat direct methods of 
observation may be regarded us satisfactory, while the 
spectroscopic method, which Is also thoroughly trust 
worthy, may he applied to a distance ten times as great 

The Heavens 

As our map shows, the winter constellation* huve 
quite vanished except tor Gemini, which 
Is setting in the northwest Leo Is still 
well np In the west and Virgo U high In 
the southwest — brightened by the pres¬ 
ence of jupfter and Batura. Oorvna, 
Crater and Hydra are below, the latter 
stretching imrullel to the horlsa through 
a whole quadrant of the heavens. Scorpio 
Is rising in the southeast, and OentnuruH 
1* on tlie meridian Only the northern 
part of this constellation Is visible in our 
latitude but observers In the tropics can 
see, ut this season Its two brightest stars, 
low on the horizon Routes la overheud 
and OphluchuH and Serpens occupy must 
of the southeast Hercules and Corona 
ure high In tin east Lower down Cygnus 
and Aqullu have Junt risen, with I-yra 
ftlKfve the former Cepheus and Cassiopeia 
ure low In the north, while Ursa Minor 
and Draco are higher, above the Foie, and 
ITnui Major higher h(U1, northwest of the 
xenlth 

The Planets 

Men ury Is un evening star this month 
and Is unusually well placed for observa¬ 
tion around the 23rd wlien he Is at his 
grim test elongation, 22)4* from tho sun 
and more than 2B* north of the celestial 
equator He Is In the cunstellutia Taurus, 
and Hppeiir* as bright as Cupella or 
Procytm, remaining in sight until 9PM 
Venus Is an evening star, a little higher 
In the sky than Mercury, and About tortv 
times brighter During the letter part of 
the month Mercury will be within five or 
k1x degrees of Vans—below her and to 
the right—and will therefore he very easy 
to And, though the glare from Vans will 
tad to obscure his real brightness. 

Mars Is almost as far south of the 
equator as the other two plants are north, and there¬ 
fore rises late, although he la nearing opposition By 
the ad of the month, however, he puts in an appear¬ 
ance at 8 20 P M„ and la conspicuous in the late eve¬ 
ning He la In Sagittarius, moving slowly westward 
into Ophluchua, and brightens steadily until be sur 
passes Sirius and almost equals Jupiter 

Jupiter and Saturn are still doss together In Virgo— 
the former being about 8* farther east—and are con¬ 
spicuous until the small hours. The former sets at 2 80 
A, M and the latter at 3 '00 A. M In the middle of tin* 
math Uranus Is In Aquarius, and rises at 2 A. M a 
the 15th Neptune Is in Cancer, and seta a Uttie after 
midnight a the same date. 

The moon la In her first quarter at 8 AM a the 
4th, full at I A. M. a the 11th, In bar last quarter at 
l P 1L on the 18tb, and new at the same hour a the 
20th She Is nearest the earth a the 8th, and farthest 
away a the 19th. During tbs math she Is in caJunc¬ 
tion with Neptune a the 4th, Saturn a the 7th, Jupiter 
a the 8th, Mars a the 18th, Uranus a the 29th, Mer¬ 
cury and Vans a (he 28th—a pretty right before data 
—and with Neptune again a the 81st 



At 9 % o'clock t Mar SO 

1 he hours riven bit In Standard Tim*. When local mtmnw time i» in effect they 
mu*t be made one hour later i IS o eloek on May 7 etc. 

NIGHT SKY MAY AND JUNE 
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Recently Patented Inventions 


Brief Descriptions of Newly Invented Mechanical and Electrical Devices , Tools, Farm Implements , Etc. 


_P ertaining to Appflrsi _ 

CAP.—1 4 . Kdowthal, 814 W 04tb St, 
New York, N Y TbU invention relate* to 
a Mp which is ao ©onatroeted u to be appli¬ 
cable to heads of various risos, An object 
la to provide a cap construction which in 
elude* means of adjustment for Hmltinf the 
radial expansion of the head receiving open 
lag. and means cooperating therewith for 
holding the cap to snugly fit the head of the 
wearer 

GARMENT MARKER*—A R Puce, e/o 
Oebhardt Son drier ft Hendrickson Spalding 
Bldg, Oregon City, Ore The object of the 
invention is to provide a device which is 
adapted to effectively mark the garment, 
which while demountable may be readily set 
up and accurately adjusted, and which is in 
general of simple and durable construction, 
rcliafafOt easy and inexpensive to manufac¬ 
ture, and susceptible of advantageous use by 
a single operator 

GUARD SOLE FOR SHOES —A M 
Gluck, 048 Union Ave Bronx N Y The 
invention ia designed primarily for use with 
bathing shoes, an object being to provide a 
guard eote which will protect the feet of the 
bather from pebbles or shells, and will servo 
to prolong the life of the shoe A farther 
object Is to provide a flexible guard sole, 
made of some metal, such as aluminum, 
which ia light in weight and strong enough 
to he durable. 


Chemical Processes 


PROCESS FOR TANNING LEATHERS 
ANI) SKINS.—H Momiw, address J Bon 
net Tberion, 06 Boulevard Beaumarchais, 
Purls. France The invention relates to a 
process for white tanning leathers and ■kins. 
The process consists In the incorporation 
with the cells of the aklnu, whatever may be 
their origin and their nature, of silica or 
oxide of silicon which, combining with the 
constituent elements of the sldn, forms with 
them an insoluble imputreedble composition 


_ Ele ctrical Devices __ 

CONTROLLER FOR ELECTRIC MO- 
TORS.—G K. Adams, 680 Maryland St, 
Gary, Ind More particularly the invention 
relates to manually operated controllers, used 
in starting direct current motor*. The main 
object Is to provide a device by means of 
which the starting resistance may be shorted 
out gradually as the motor comes up to 
speed, regardless of how fast the handle Is 
thrown around, or regardless of what load 
the motor is required to start with or what 
the Une voltage is. 

_ Of Inter —t t o Farmers __ 

TRACK CONSTRUCTION—W W 
A\ HWH.SB, c/o St John Hotel Oolnmbiu, 
8 C The invention relates particularly to a 
track construction especially designed for 
use in the system of planting, cultivating 
and gathering crops. The purpose is to pro¬ 
vide a c o n stru ction which la simple, Inexpen¬ 
sive and extremely durable to withstand the 
weight and wear of machinery passing over 
the tracks during the planting, cultivating 
and harvesting of the crops. 

CONVEYING APPARATUS.—O F*n>- 
Uckoow. SO \V Marshall St Rice Lake, 
Wis. An object of the invention ht to pro¬ 
vide an apparatus which Is especially adapted 
for the conveying of potatoes or other vege¬ 
table* and fruit Another object is to provide 
a main conveyor with cross conveyors, re¬ 
movably connected thereto, and provide an 
arrangement of doors, controlling the pas¬ 
sage of the pptatoes or other article* from 
the main conveyor onto any of the branch 
conveyors. 


Of Goneral Interest _ 

^HTE-BHADB. — W K. Milks, 3B1 66th 
8b, Brooklyn, N Y The invention relates 
to protective devisee for the eyes. The pri¬ 
mary bbjcct is to product a simple and cheap 
article whleb consists of independent shade 
me mber s adapted to be respectively portioned 
to each eye and supported from the bridge 


of the nose. A further object Is to produce 
a shade made from a single piece of semi 
transparent material which ia light and 
which is sufficiently small to render the same 
capable of being worn beneath a pair of 
spectacles. 

TROLLING SPOON — E. C Bixlkl 
423 Corbett Avr, San Francisco Cal The 
object of the invention 1 * to provide a spoon 
or aplnner which may be cosily and rfaeaply 
manufactured and which will be attractive 
to the fish. The spoon is used in the usual 
manner, a shank is formed by bending a 
length of wire to form two strands with sup¬ 
porting loop* for the spoon and hooluft, the 
center of the wire strands being wrapped 
with silk thread of a brilliant color to rep¬ 
resent the body of an insect 

THREAD AND IMPLFMENT HOLD¬ 
ER.—G M Mr ms, Jr. (135 King St, 
Charleston 8 C The Intention relates to 
the art of crocheting or knitting An object 
is to provide a container of light material for 
holding balls or spools of crochet thread 
which will feed the thread nut as used to 
prevent it from becoming tangled or knotted 
during the crocheting, knitting or sewing 
operations A further purports is to provide 
a noodle-holding menus for securing the 
needle to the thread container and means 
for conveniently attaching the container to 

the person 

DOUBLE-EXPOS! RE AND BLANK 
FILM PREVENTING DEVICE FOR 
CAMERAS —H J Fites 1010 No 11 th 
St, Tacoma. \Ymdi The general object of 
the inventiou ia to provide a simple device 
which may be readily applied to the nhuttor 
mechanism of cameras now in use as well 
as to those at the time of manufacture for 
preventing a double exposure or blank film 
The device ia ao constructed that it serves 
as a reminder to the user that the film 
should be turned. It is of a durable and 
lasting form and may be manufactured at a 
low cost 

CONVEYOR CONI >UT— J B Bsoww 
address D H Hamilton, c/o Croea Country 
Bank Wynne Ark. The Invention more 
particularly relates to s pnnumstic conveyor 
conduit embodying adjustable telescopic i 
tions. One of the principal objects is to 
proviilc a conduit so constructed and ar 
ranged that any portability of the sections 
becoming jammed Is effectively precluded, the 
■actions being at all times easily and readily 
adjusted to vary the length of the conduit 

IRRIGATING VALVE —J A Nioko- 
LAUS, Richland, Wash The purpose of this 
invention is to provide an irrigating valve 
which is so associated with the pipe line ns 
to effect a perfect control of the water irre¬ 
spective of its pressure in the pipe, and to 
allow the water to be emitted from the side 
of the pipe, thus preventing the wind from 
blowing the water off to the side of the rills 
while irrigating 

MANHOLE FORM—F U Ynuno 306 
Pershing Ave San Antonio Texas This 
Invention has for its object to provide a form 
for concrete structures, especially adapted 
for building manholes and other tubular 
bodies having restricted outlets wherein the 
form is composed of a series of sections 
so connected that they may be expanded to 
the desired diameter, and may bo detached 
to permit their removal through a restricted 
opening 

EYESHADE — W A. Cable-tow Govern 
or*s Island, N Y Among the objects of the 
invention are to construct an eyeshade which 
will preclude ‘’tide glare," thus avoiding a 
oummon objection to devices of this nature, 
and to so construct the shield that it may 
be readily folded to permit of its being car¬ 
ried in the pocket or softly sent In an en¬ 
velope by mail 

SMOKING PI PUL— W Oclda. 480 So 
16th St* Newark, N J The invention re¬ 
lates particularly to a pipe having means to 
catch the nicotine and prevent direct passage 
to the mouth of the smoker His general 
object la to provide a nicotine chamber of 
ample proportion and so arranged as to in¬ 
ure the settling end deposit of the nicotine, 
and alao to prevent the peasege of saliva to 


the howl as well as to csuhc the smoke to 
be cooled before passing to tlw mouthpiece. 

PROCESS OR COPYING CAMERA — 
A Fbuwibth 64 Hart St, Brooklyn, N Y 
The Invention rotates particularly to ropy 
tog court u* used for enlarging or reducing 
purposes. One nf the objects is to present 
a complete unit invohiug a number of at 
tachments and scales for substantially auto¬ 
matically securing the proper enlargement 
and proper focus whereby a ustr may secure 
excel lent results without the use of technical 
knowledge Another object is to rouatruct 
the canura in surh maimer thut wabbling or 
loose motion will be eliminated 

SALES SLIP— U P Paikakd 70S So 
Oakes St, Tacoma, Wash An object of 


as the car is passing from one street to a»- 
otlier will automatically actuate tbs indi¬ 
cator to upprlta the puwtpngerH nf the name 
or number of the next street in advance and 
before the car bus reached such street 
SIGN—J T Dnorrv and T Nila*, 213 
Ihaoh 118th St Hooka way Park, N Y The 
object of the itmntlou is to provide a sign 
constating of h tters. numerals or characters 
more c*|a>ciully designed for use on the ground 
at rnilruud stations, cemeteries nr other 
places to designate tin place in a simple and 
omumcntAl manner Another object is to 
prov ido a practically indestructible sign 
which may bn embellished with a filling of 
cement mosaic, dry stone chips of various 
colors, pebbles, or soil in which gruns flowers 


the invention Is to providi a sales slip which! 01 * n,tt J b® grown 

Is primarily designed to facilitate the tabula | niOlfW \ Y TRACK .—C T Eldsedok, 
tion upon an adding machine of the prices of 3760 24th St San Frauriam, ( niff Among 
articles which have bei n port based and listed] the objects of the invention is to provide a 
on the slip, by providing a slip having spaces, "totl trmk adapted to be fitted into a eon 


so arranged that an adding machine may be 
conveniently used to tabulate flu prlco of 
the articles ao that the price will appear In 
the asms space os tho name of the nrtirle 

RAT GUARD— W F Komi, 5 GoodseR 
Place San Francisco Cal The primary ob 
ject of the Invention Is to prevent nny powsi 


ente road bed without muring the concrete 
surrounding it to chip mid at tin same time 
to fortify the coniTCte so that the whole will 
n rirtt m-vin Hindus brought to bear on It* 
tin truck lsing groov'd lit such manner that 
the tire of an automobile will not slip on it. 

WINDOW CONRTRT CTION —P Bol- 


blllty of a rodent utilising the hawser of a 01111 4,M s * New York. N Y Thla 

ship when the guard is in applied position invention linn for its object to provide a piv- 
V further object is to construct the <Uvlce| otMl window cmmtni*tiun which is rigid 
so that it shall be adjustable and may be, w^pact efficient timl at all times water- 
appliod to various rises of hawsers A fur «'»1 prevent o leakage at tlw 

ther object is the provision of a guard which l £ 4,ltH imrtii ularly around the phot point 
may be applied to the hawser subsequent to ** ie vnrions parts can In* made of any suit 
the positioning of tho latter between the bWo m « t( rial bllt I ,r * Iwubly of sheet metal, 
vessel and dock. I W AT( IT U\ 8 I\<, 8 Drunk*. (W Fal 

BEDPAN -B Monro v 107 80 naroln 1,, I Nrw York N Y Tli. gMieral object 
St Snmtttr fl C TUr tmentlmi hw for " f ‘«'e In'«• to prm Mo a watch cad..* 
It, objact to provide a pau hating a cuahlon < "!* t mn ' em *'"l Imhli r ia endoaejl and 

of robber or the like for r.i R mri..K tho body for e,H,,a.ratln« with the 

of the patient to prevent .lank from the eol .1 ^ 7 " ° f ' h ‘ "•"‘"K l "*l the movement 
contact. end to enabion the pan In and, n l,oM ™ 7'™ f "P *— 1 "■*•<* *” »he 


way that the mshiun may bo removed when 
desired. 

FENCEPOST ATTACHMENT—P T 
Bailxt, PO Box 272 RFD No 2, Mid 
dlntown, R J The Invention relates more 
1 imrticulnriy to a construction or attachnu nt 
for the top of fcnce]H>sts for giv ing an uddi 
tional fence structure or giving an omn 
mental appearance to th« complete fence 
The 
may 


covers «hen th«v are opened and means In 
conjunction with the mov ement holder to 
assiat in the opening of the curing 

RIM Dh NTS BOOKIinLDnt - W Po¬ 
ur* IIS West 17tii Si Bayonne N J The 
invention relatCM partleulurly to a construc¬ 
tion adapted for iimo bv students, and haa 
for an object to providi u device wherein 
otu nr n larger iiiiiuIm r of Isinks may be held 


‘7i "”-7 ""'-*.hi « < lamped or hound isiritiou A further 
ubj«t I. to provldc nti art™ l.mcut which] o| t • , bolder tb . 

iL , . I.. •» H* •»•»«' Htra|« nr nthar onrryln, 

^ farther hM P * 1 , nH Hlix mill will art aa n rack for mippnrtln* 

nttacbmout wh.rh may hr la-nt at an ai,|tl. nf f|ie ^ 

45 or more o, Icm a. <lra,rr<l I n , M „ M N|) _j A Tmww> ,. 

244 Kenmey Ht., San Francisco r*Uf 
Among ihi obje* ts of the liivtiition in to pro- 
vide h foul coni|Kiiind whhli will net as a 
substitute for butter hn wi II us shortening 
and like compounds, ltro nll> Hpenking the 
couiismnd im.hides nlsiiit M2 |h r «■* nt oily or 


FLY SWVTTER—< (. fiW. 127 East 

17th St Lawrence Kmi The object of tlii* 
invention is to provide n device adapted for 
connection with a closure of any character, 
us, for Instance n srrrtn dm»r and con 
trolled by the movements of thi (Insure for 


f " B m . - . . r -• ^ i arminmfiu iih.iuimmi tvi^vni |n i n m unj 

oporatinf tho wuni Tho do\lro jn ill th j NubMlunoo iftitli ulwuit lrt 


form of a wire screen frame whhli is so 
arranged that it striked the door when 
Opened killing any flies lietwtrn the door 
and the frame 
WINDOW—A P SctioKTtmtwAW, Laks 
Park lown 33ii« invention nlateH to a win 
dnw whicli Is especially adapted for use as a 
sleeping porch or balcony window or base¬ 
ment window as it is substantially rain and 
water proof it is easily otwruble and par¬ 
ticularly adapted to he associated with th* 
construction of thi building adjacent such 
part*. The device comprises a plurality of 
hinged sash sections closely nested to ex 
tend over a comparatively short distance 
laterally when opened 
MILK COVER.—C W McLean RFD 
No. 1, Shavertown N Y The general ob¬ 
ject of tha invention ts to provide a simple, 
inexpensive device capable of use In filtering 
milk into milk cans to cool the milk as it is 
discharge! Into the can A further object Is 
to provide a device of this nature capable of 
ready and quick connection with, and dis¬ 
connection from, a milk can 
S T REE T INDICATOR—W L Ct-ahke, 
Jb , 600 Bast Pall SU Tallahassee Fla A 
purpose of this invention is to provide a 
street indicator which is operable by the 
controller lever of e car so that the motor- 
man during manipulation of the controller 


cent c»riid cxtrmt nud 2 |h r wnl nail with 
or without coloring or pn sanative or arti¬ 
ficial ftnvnrhig 

UOMIHNATION BUD (HAIR AVD 
Cnm-R, TT HuiMrs 7 No Pryor St 
Atlanta Gu The obj« t of tin invention Is 
to provide n bnb> «hair or mb adapted for 
use either outdoors or indoors and to pro¬ 
vide a support or frame for suspending the 
eame which may lx compactly folded for 
Hhipment nr trnmqtnrtntiim The device may 
bo <.aally cnrrhri fmm plsre to place or ac¬ 
commodated in nu ordinary trunk 

ATTArimrvr for nrES and ci¬ 
gar AND UGARrTTE HOLDERS — 
N B Pakoff 64 1 7th St Brooklyn N Y 
This invention relates more particularly to 
menus for facilitating the cleaning of the 
stem Among the objects is to provide a 
lining adapted to he fitted in n stem haring 
means for removably securing it in position 
in a manner that the removal of the lining 
from the stem and the cleaning of the same 
may be done with ease 

ADJUSTABLE FOOTSTOOL.-M. 
W KIMOABTKN e/o Ixiudou Shoe Co, 110 
Dnnne St New York, N Y An object of 
the invention Is to provide a simple and 
efficient stool which can be readily disposed 
In a convenient place, under a chair, and 
out of the way, when not in oee, but whteh 
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nan be quickly ftdjoited in an operatiw 
usable position with reference to the chair! 
or ether support when it is desired to use it 

FERMENTING TANK.— W 1L No*, 
address Jnines Dempsey Ulfi Ho Division 1 
St, I’cfkskill, N Y The invention relates 
to fermenting tanks mom particularly in 
tended fur the fermentation of yesat, tl»e 
foaming of which is particularly persistent 
making It difficult to coniine It to the tank 
and present its outflowing The general 
object la to provide a tank and appurten¬ 
ances that will nerve to confine the yeast or 
Other fermenting material within limits. 

8lllI*rfNO CASE FUR CASKETS.— 
G II Sexton, IfiO Main St, Asbury Park, 
N J Thu principal object of thia invention 
Is to produce a case for shipping caskets 
which is capsblu of being enttapsod for re- 
ahipnumt when empty, and will then occupy 
approximately one-quarter its original bulk. 
A further object U to proviile moans in the 
form of hasps and bolts, for securing the 
case in both its set up and collapsed condi 
Rons. 

CHURN STAND —C A Kiubk, Terlton, 
Okla. The invention relates more part loti 
tarly to a stand which is adapted to hold a 
churn or other receptacle An object is to 
provide a stand which may be clamped to a 
table or other support and is provided with 
Unged walls capable of forming a receptacle 
when in vertical position and adapted to be 
folded flat upon the base and occupy but a 
minimum of apace for storage or shipment 

CHECK PROTECTOR.— J J O’Rwaif, 
address W 8 Shanahan, 44 Court 8t, 
Brooklyn, N Y The invention relates to s 
check protector which is small and simple )n 
construction and may be carried In the user a 
pocket or form part of a writing implement 
The protector includes a stem, a toothed 
wheel, a housing adapted to enclose the 
wheel, and mesne cooperating with the stem 
and bousing for effecting a longitudinal 
movement 

MIXING FAUCET — W M*ua, 1061 7th 
Ave., New York, N Y An object of this 
Invention is to provide n hand-controlled 
faucet for mixing hot and cold water in 
which the flow and temperature of the water 
fowling from the faucet can be accurately 
eon trolled by a lever A further object la to 
provide a mixing faucet which la especially 
adapted* for nee on oinks or shower baths, 
and which may be easily disassembled should 
repairs be needed The same Inventor has 
also been granted a patent on a Pedal Con 
trolled Mixing Fuucct, which is opcrsblu by 
A foot pedal, leaving the operators hands 
free for other purposes. 

LADDER.—F M DeHauhrum, J*., c/o 
Peerless Folding Ladder Co, Greenville, 
8 C The object of this Invention is to pro¬ 
vide a ladder that la rigid und safe In use, 
light, compact, easily extended to operative 
position and collapsed tutu small compass 
for storage or transport und withal present 
Ing a ladder that is extremely strung irre¬ 
spective of its weight and material of which 
It is made A further object is to provide 
means for locking the ladder In open or 
dosed condition 

REFRIGERATION SYSTEM—J B. 
Lacy, P O Hox 740, \ lcturin It. 0, Canada. 
Among tho objects is to produce a circula¬ 
tion of sir In rooms provided with rtfrigor 
ating colls. An object is to provide a sys¬ 
tem having means fur controlling the humid 
Ity or the relative amount of moisture in the 
air of the room, unans being provided for 
giving ready access to the cooling pipes, so 
as to remove tho frost deposit, or for inspec¬ 
tion or repair*. 

REINFORCED CONCRETE WALL 
CONSTRUCTION -—G L IUcklk, 4372 K 
Boulevard, < lev eland, Ohio. Tho invention 
relates to a structure which Is economical to 
nmnufiHtun. convenient to ship, speedily I 
era tetl, und requiring a minimum amount of 
mutinul to make a strong wall with a max 
imum amount of nlr space comprising a stud 
ding sectlou disposed there between the stud¬ 
ding section having recewK* for the disposi¬ 
tion of dowtl pins of twisted metal held 
therein hv ceim ntitlons material 

CLASP —B U Nebkuncj, 472 Fulton St, 
Brooklyn N Y The invention pertains more 

K rticulsrly to Reparable fasteners for brace- 
R, necklaces and ximilar articles of jewelry. 
One of the objects U to provide a fastener 
securely held against occidental displacement 
when in the locked position A further object 
is to provide a device of this character with 
A minimum of moving parts. 

HAIR CURLER-J D* Ruvo, 2788 
Broadway, New York, N Y Among the 
objects of the Invention Is to provide a hair 


curler which may be utilised in connection 
with any length of hair—in fact. It may be 
applied to a bead of hair of relatively short 
length to Impart a wave or curl without in¬ 
jury to the hair The device Is constructed 
to use electric beat as a medium for the curl 
ing, without any injury to the head or hair, 
CT1ICKEN FEEDER—J V R*oo, 600 
Magellan Ave, Honolulu, Territory of Ha 
wail. The invention has for its object to 
provide a device In the form of a hopper, 
wherein a casing ia provided for the grate, 
and a closure for the same, normally cl o sed, 
but adapted to be opened by the weight of 
the fowls as they mount upon a movable 
platform to approach the feeder 
MOUSETRAP —V E. Spine**, R No. 1, 
Hox Ho Ovalo, Texas. The Invention con¬ 
templates the provision of a trap having a 
plurality of compartments, by which animals 

muy be caught alive and which when Ini¬ 
tially set, will be subsequently reset each 
time an animal enters the same, thus obviat 
ing the usual attention required to tripe 
which must be reset manually by the user 
for reuse 


_ Hardware and Tools _ 

WRENCH —W LkR Bonmel* Box 406, 
rbickashd, Okla The invention relates more 
particularly to a pipe and nut wrench. The 
object is to provide such a wrench structure 
whereby a levor means may be used in con¬ 
nection with a screw for advancing and re¬ 
tracting the movable jaw of the wrench It 
is a farther object that the parts shall be 
few in number, strong, and positive la 
action 

WOODWORKING TOOL.—F R Shu- 
ilabt, 1713 0th 8t, Sacramento, Calif The 
primary object of the Invention U to provide 
n combination tool of simple construction 
which ia formed of a single piece of metal 
and has throe different cutting edges so ar- 
rauged and constructed that the tool may be 
easily, conveniently and effectively used as a 
hatchet, an ads or a draw knife. The tool is 
properly balanced and may be easily changed 
from one use to another 


_ Heating and Light ing_ 

LAMP GLOBE PROTECTOR — H C 
Gaon, 204 Belmont Ave., Newark, N J 
The Invention relates to lump globe protec¬ 
tors, for either oil or gas lamp*, and has for 
ita object to provide a simple device which 
can bo readily attached to uny type of lamp 
globe to protect the globo from thu bead of 
the flour, the beat being diverted from com 
ing In contact with the walla of the lamp 
globe by a heat-distributing medium which 
operates to effect fte uniform distribution of 
host throughout the.device. 

WATER HEATER—J Richabmon, 710 
Gillman St., West Berkeley, Calif The par¬ 
ticular object of the Invention is to utilise 
the heat contained in waste smoke for heat 
ing wutcr and to provide a tank which in 
ctHublnutlon with a particularly constructed 
furnace U adapted to present a large hent 
absorblug surface to the stnokc A further 
object Is to provide means for supplying addi¬ 
tional hent to the water In case the heat fur¬ 
nished by the vv aste smoke Is not sufficient to 
bring the water promptly to tho desired tem 
pernture 

OIL nrRNKR—«W n Senior* and 
R A Goudie, address It. A. Cmudlr, 6407 
Broadway, Chicago, Ill An objert of the io- 
wntioii is to provide au oil burner having a 
fuel delivery tube adjustable toward and 
iwny from the discharge end of n mantle in 
onli r ti* necure the proper mixture of fuel 
uud air A further object is to provide a 
battery of nil burners in which means are 
provided to adjust or shut off the individual 
burners at will 

OIL 111 RNEIt —G S Oltd*. 7 Pierpont 
Sl, Brooklyn, N Y An object of the inven 
tiou is thu construction of a dev ice in which, 
without any extraneous apparatus, a vehicle 
U provided having fuel which will result in 
sn Intimate commingling, minute subdivision 
and even distribution of the particles of the 
same, at the same time supplying dement* 
which will induce combustion to a point at 
which the flame produced will be entirely 
non-oxidising. 


Machine! and Mechanical Derktt 

ORE MILL AND THE LIKE.—H. T 
Wxlky, Bridgeport, Ore One of the princi¬ 
pal object* of tb* invention 1* to provide a 
mill which may be need for various purposes, 
such as crushing quart*, or grindteg grate, 
the oonatmetioa befog aoch that only alight 
variations In construction are aeesssary to 


adapt the mill to various usee, ihm crushing 
p ro ems befog aeSomp U sbe d by the operation 
of a gravity-actuated creaking member ar¬ 
ranged inside of a vertical rotating wheel 
carrying IneUaed plates agafoat which tbs 
'crushing , ftr w Ktr operate* 

AUTOMATIC CHUCKING MACHINE. 
—H. A. Schwabtx. c/o Deflanea Machine 
Works, Defiance, Ohio. This Inventor has 
been granted two patents of a steelier nature. 
They relate to metal working machines of the 
high spend production type, the object befog 
to provide a machine arranged to automat¬ 
ically and saecearivdy carry out on a tingle 
casting or a pair of companion eas ti n g s or 
other pieces of work a plurality of different 
tooling operations, such as drilling, face top¬ 
ping, reaming, chum poring, countendaktog, 
and the like, according to requirements and 
without the required changing of the position 
of the work in the work bidder Another 
object is to enable a tingle, practically un¬ 
skilled attendant to ran the machine and take 
care of the work 

DRIP PAN FOR GAGE COCKS.—G a 
GOANTisn, 16 Pearl St, Horadl. N Y The 
invention relates to drip pans provided on 
boilers beneath the gage cocks. One of the 
objects Is to minimise the liability of the 
clogging of the pan by frosting or otherwise. 
A further object is to so construct the plan 
that with water or steam directed into the 
: same from the cock, there may be produoed 
a characteristic sound which will indicate the 
■ water condi tiou* of the boiler 

BUFFING OB POLISHING WHEEL.— 
A Lrrrrc, 126 W 12th 8t, New York. N X 
| The object of the invention la to provide a 
buffing or polishing wheel which is simple 
and durable, not liable to fray at the periph 
oral edge, and arranged to prevent the for¬ 
mation of unduly thick portions at the gath¬ 
ered in edge of the hub. Another object is to 
reinforce the material by the nee of fibers, 
bristles, fine wire or other filaments. 

WRIST PIN.—T G Baxton, address 
P G Coleman# c/o International Piston Ring 
Co., 91 McKinley Ave, Brooklyn, N Y The 
invention relstes to a wrist pin more partic¬ 
ularly Intended for use in connection with 
the association of connecting rods with pis¬ 
ton* of an engine Au object Is the construc¬ 
tion of a device of this nature in which the 
hammering and oval wear of the ports will 
be eliminated. A further object is to provide 
a pin which will auto ms ti rally take up any 
play ahlch may come into existence. 

COUPLING —F A Gibson, Box 186, 
Jupiter Flo. An important object la to pro¬ 
vide a belt coupliug having means whereby 
the same rosy be readily and conveniently 
attached to the ends of a belt in such man¬ 
ner that the ends are not mutilated or punc¬ 
tured A further object is to provide a cou¬ 
pling which will prevent accidental discon¬ 
nection of the auctions from the belt, but 
which may be readily disconnected when It 
Is desired to shorten the belt or remove the 


SPINDLE TIGHTENER—J Mattson, 
General Delivery, Chicago, Ill The inven 
tion particularly relates to a device for 
tightening and bolding driven spindles in 
mining machines or the like, against kmgi 
tncHunl movement An object is to provide 
a device having means for engaging with a 
spindle to adjust the latter relative to ita 
bearing* and to prevent longitudinal move¬ 
ment, without interfering with the functional 
movements thereof The device Is sell 
adjusting, preventing play between relatively 
moving parts on account of wear 


ORB JIG—B. M Pauqbdtt, Tnbercu 
losie Hospital, Webb City, Mo. A purpose 
of the Invention is to provide a supptanen 
tary jig which may be incorporated in a Jig 
of the Hare type, or formed Independently 
of the Mine add associated with the dfo- 
<*hargs end thereof, such jig including a sieve 
disposed In a horizontal plane, whereby pro¬ 
vision la made for the free and very nearly 
equal action of the ore bed throughout the 
length of the s c reen, and thereby providing 
for free settling conditions and higher ere 
recoveri es. 

THRESHING MACHINE.—R 
412 W Mercury JSR, Butte, Mont 
vontion relates to grate thresher* and has 
reference more particularly to that p or tion 
of a grain s eparato r carrying a threshing 
cylinder, the principal object befog to pro* 
rids one or more adjustable oo ooa ves for 
the threshing cylinder, which may bn ad¬ 
justed or set without moving the mbs from 
the separator 



OIL LIFT.— W. a OtmnM, 1110 L~. 
Careoo Are* Tnlra, Okla. Ai prim oWw 
is to provide 4* automatic Trim of the awahf 


Mat, tarn 

type which nU Prig permit K fit*, 
flow of the oti from below to above tb* 
swab on the down stroke, lot which will 
ateo permit free flow from above to below 
ton swab on the mp stroke of all oil above 
•Moedfog tbs madly c# the Rft white 
automatically cutting off the flow and re¬ 
taining all of the oQ there a bov e within fin 
capacity of the Oft 

RELEASING DEVICE FOR AIR 
BRAKES.—W. W« Woo* Bbtol Lobr, 
Lafayette, Ind. The Invention relates to 
braking m e ebretom of the com b ined hang 
and pneumatic operated type, a p urpo se 
befog the provision of a brake mmtor 
which is operable to allow tbs miring of 
tbs brake cylinder to roteaee all parte of 
th* brake gearing after a brake application 
by hand or air without the piston of th* 
broke cylinder being moved from Its released 
position. 

CUTTER FOR TRANSFER RINGS.— 
G T Twnwr, 617 Parsonage St, EUaabetli 
City# N C More particularly the Invention 
relates to cutting msrhanlsm adapted for as* 
with toe transfer mechanism of a knitting- 
machine. The device includes a rap and a 
rotatable transfer ring in cold cap cutting 
mechanism carried by the rap arranged for 
removing the edge of the fabric carried by 
the transfer mechanism upon rotation of 
the transfer ring. 

PUMP PISTON. — J E. Evans, c/o B F. 
Green, Kerosene System Sate* Oa, Drew, 
Mis*. An object of tbs invent io n is to pro¬ 
vide a pump piston which la especially de¬ 
signed for use with air pumps, but which 
may be used for pumping any soltebto fluid, 
which consists of few parte, which may b* 
easily assembled, and at tbs same time pre¬ 
vent th* air or fluid from escaping around 
the piston on the pressure stroke. 

DRUM.—J EL W Focal, Qtgfney Ele¬ 
vator Gate Oo„ Quincy, I1L Among tho 
objects of the invention is to provide a drum 
which Is so constructed as to cense its load 
to ba moved slowly at the start, tbs speed 
of travel befog gradually aeeetorated to at¬ 
tain* a uniform maximum speed, and then 
gradually decelerated to a dead stop, tho 
dram bring rotated at a uniform speed dur¬ 
ing the entire time. 

DRINK MIXER— a Toot. 2410 Ogds* 
Ave., Chicago, HL This Invention has for 
Its object to provide a drink mixer adapted 
to be actuated by water power, and pro¬ 
vided with means arranged to be operated 
automatically to oontral the flow of water 
into engagement with a movable part of tho 
dories. A farther object is to provide m 
water motor and conduit loading thereto and 
automatic means for controlling the flow of 
water through the conduit to the motor 

ADJUSTABLE CHUTESPRING FOR 
TYPESETTING MACHINES. — R 
Shield#, BOO Coney Island Ava^ Brooklyn, 
N Y Tho invention relates to typc a oUlu g 
machines. Its main object Is to provide 
means for mounting the ehuteepefog on the 
assembler entrance plate to admit of vortical 
adjustments of the same, whereby matrices 
of various rises may be accommodated b* 
tween the assembler bucklers and the chute- 
spring to minimise dogging and transposi¬ 
tion in the lino. 

SNOW REMOVER—8, Qwaw, 640 73d 
St, Brooklyn, N Y Among the objects of 
the Invention is to provide a snow removing 
machine mounted upon a motor vehicle end 
operated by the engine of the motor vahiri* 
to remove tit# snow and deposit it in a sec¬ 
ond vehicle for conveying the snow to a point 
of dump. A further object la to provide a 
snow remover which will quickly move along 
the ground and automatically pJck ap the 


DRYING MACHINE.—N C Hno, 826 
Tdxtapltomlaa Bt, New Orieans, La. This 
invention baa for its object to provtd* a ma¬ 
chine adapted for drying granular m a teri al 
of any character# w h e rein a series of os- 
axlally arranged rotatable cy lin der s It 
vlded, together rid manna for 
heated air and mtana $>r teed fog 
rial Into alternate eotopartmante, the ar» 
ranflste ent bring rack that the largest no*- 
state iterant ofUNrt is etiUaed in the drying* 
FOOT VALVfl FOR WEfcL CASINGS. 
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WSLPINO TABLE.—J Mtmcnao, 344 
XL 8th 8t, Trmrw CXty, UicK The Inven¬ 
tion hue tor ita object to provide e table of 
the ebmeter specified, especially adapted tor I 
oayasetyteee welding, wherein the table Is to f 
M o unt ed that It may be inclined at any de¬ 
sired angle, with either face upward, and 
may be held in adjusted position without 
the possibility of eeeftdental displacement 

TENSION DEVICE FOR SPOOLERS. 
—D XL Sxmxwxx, 0 Cliff St, North Tiver¬ 
ton, R. L This invention relates to tension 
devices, and pertains more particularly to 
tension device* adapted for use on machines 
or other structures tor spooling yams. It is 
an object to co construct the device that aa 
tbs strain upon tbs yam increase* the ten 
slon of the device Is reduced 

WINDMILL.—A. J Caowurr, Box 80S, 
Otoyton, New Mexico. An object of the 
ip Yen don fe to provide a device employing 
a plurality of ranee arranged to be operated 
by the tom of the wind and their relative 
positions controlled thereby, as well aa by 
manually operable means, whereby the wind 
mill is operated at maximum efficiency under 
varying wind conditions. 

LIFTING DHVICKL— J Jolly. 3008 8th 
St W, Hutchinson, Kan The invention re¬ 
lates to a mechanical device particularly 
adapted tor removing plate* or snotions from 
a storage battery An object is tp provide a 
device by which a section of a storage bat 
tery Including the usual positive plats as¬ 
sembly may be lifted from the battery jar 
without Injury to the plates. 

FILM CLEANING AND POLISHING 
MACHINE.—O. R. Caelctoit, c/o Duplex 
Machine Ocl, 816 75th St, Brooklyn, N T 
Among the objects is to provide a machine 
tor treating strips of material, and more par¬ 
ticularly tor polishing and denning con tin u 
oua strips of motion picture films. The pri 
mary object la to produce a machine of this 
character which may be used tor polishing 
newly-made films or tor cleaning old or used 
Alma, particularly the emulsion side, without 
Injury to the sensitised surface. 

OIL GUIDE AND DITBT PROTECTOR. 
—A* W MxnifKT, 381 E. Fremont St, 
Stockton, Cettt The invention has for Its 
object to provkto ofl guides and dust protec¬ 
tors for bearings, and a bearing which may 
be packed with lubricant to provide for con¬ 
tinuous lubrication, and which Is on arranged 
that tbs oil cannot escape from tbs bearing. 
The device is adapted for use In any connec¬ 
tion where it is desired to lubricate a bearing 
and pr e v ent toa entrance of dust, as, for 
iastaaoa hi saw, or flouring mills. (Sas 
Fig; L) 

MEANS FOR CUTTING KBRP IN 
MINING,—J V. CHMvnmD' 1187 6th At*., 
Ford City* Pa. Tbls invention relates gan- 
eraHy to tiw mining of minerals, and, mors 
fmytitatoHy, to means of cutting keep with 
ths ohato'flutters of mining mgehfnea. Tbs 
primary object is to provide a device which 
may be ada pt ed to practically any type of 
mtotnp mtotdns now In nfis, whereby ths 
tamp pay bo out with more efficient results. 

^GtOttWrONE mounting -W, XL 

fio«*ti* 9 t spotato, Wash. The object of 
tot tBTmtjto is to provide a mounting tor 

MNMam m ■"* *v 


venisntly and quickly releasing and reinov 
lug a worn stone without breaking It up, and 
replacing the same by * new one, thereby 
permitting the re using of the worn stone in 
a mill requiring a stone of lute diamoter 

DOOR OPENING MECHANISM FOR 
ELEVATORS —II L. Bjuyton 226 S 
Howell St, Owomo, Mich. An object of the 
invention is to provide a door opening roech 
antmn which can automatically, simply and 
efficiently, be actuated by the operator of the 
elevator Another object Is to provide means 
whereby, when this appliance is used in con 
nection with high-speed elevators the operat 
lng parts are not injured by^tho shock or 
contact between the elovator and the ope rat 
ing parts. 

DISHWASHING MACHINE—a XL 
Wimi 424 College Ava, College Point, N Y 
One of the objects of the intention is to pro¬ 
vide a machine tor washing dishes in which 
washing fluid snd rinsing fluid may be sep¬ 
arately used A further object is to provide 
means for separately introducing the washing 
fluid and rinsing fluid to the washing ebam 
ber, and mechanism whereby the dishes being 
washed are subjected to a spray of washing 
fluid from all angles, 

BOTTLE-CRATING MACHINE.—P K 
CotJK, HO Mountain Ave, 8 W, Roanoke, 
Va. Among the foremost objects of the in 
vention is to provide a machine for placing 
bottles of any of the ordinary shape* Into 
a sub-divided crate or container, either ends 
up or down A further object is to provide 
a crating machine which advances a crate 
step by atep so as to receive a charge of 
bottlm at each step, and to proride means for 
automatically stopping the machine 

COMBINED CRUSHER AND MILL.— 
U Locykxv, 800 Kith St. Douglas Arison*. 
A purpose of this Invention is the provision 
of a combined crusher and mill which Is con¬ 
structed to automatically effect the return 
of over-aise ore to the mill so aa to cause 
a further reduction of the ore to the required 
degree of fineness In a single, continuous 
operation. 

TRANSMISSION —H. Bush, R. F D 
No 2, Linnton, Oregon This invention re¬ 
lates generally to power transmission and 
more particularly to a transmission for wave 
motors The object is to provide a gear 
mechanism adapted to receive driving power 
from two different source*, to combine the 
two powers into one and then transmit It is 
a ringle power to the machinery which it la 
desired to drive. 

OIL SEPARATOR.—XL J Bxach, 66 
Green St, Brooklyn, N Y The object of 
the invention is to provide an oil and air 
separator especially adapted for use in con 
nection with compressor*, the arrangement 
being such that the sealing oil in the com¬ 
pressor Is relieved from Its air without in¬ 
terrupting toe com pre s si ng or without neces¬ 
sitating the use of a large amount of oil 
A further object is the provision of a baffle 
and a straining member, arranged in each 
manner as to permit toe passage of air with 
out appreciable back pressure while enuring 
a thorough separation of the air and ofL 
MACHINE FOR SHREDDING BAM¬ 
BOO AND THE LIKE.—A H Williams, 
Plant Cflty, Via. The Invention particularly 
relates to a machine tor the ehreddtog of 
bamboo from which brooms and other ar- 
tides an to be made. A further object la 


tho provision of a machine which In one 
operation will moke straw* out of which the 
brooms are to be manufactured, and wherein 
the bamboo or similar material is shredded 
by redprocnting lengths thereof over suitably 
nrrsoged mean* for accomplishing this pur- 
post. (Her Fig 2.) 

COTTON CLEANER AND SETA 
RATO R. —C Hillman and 8 Hines, Box 
2H4 Runge Tcxo*. The object of the lnven 
lion is to provide a de\ic© wherein all dirt, 
trush and the like is separated from the cot 
ton by means of suction, tho enttou being fed 
to the machine in a light, flocculeut rasas, 
which permit* all dust and the like to be 
thoroughly aciuirated from the cotton, and 
without twisting or tangling the cotton and 
without converting it into short alttpln by 
tearing the fiber* 

PUMP VALVE.—W J Norr, Franklin 
Terrace West Uroydon Bouth Australia 
Australia. This (mention n late* to pumps 
for lifting water ami other liquids Accord 
ing to the invention the valve seating*, that 
of the foot valve und the plunger valw* in 
"tend of belug square arrow tho barrel of 
the pump, are formed obliquely thereto and 
in addition the plunger is fitted immediately 
taluw the valve with two bucket leathers, 
one ubove the other, each being held lu place 
by a buck nut 

MOTION PICTURE A PP A RATI 8.-0 
Antonicllc, 108 liny doth 8L, Brooklyn, 
N Y The aim of this invention 1* to pro¬ 
vide n motion picture apparatus which la 
extremely simple, and in which one unit shall 
be capable of taking aa well as projecting 
the pictures. An object is to combine the 
essential parts of this apparatus in uuch way 
that they will function for the purpose* of 
both photography and projection, thus re¬ 
ducing the initial cost as well a* the subse¬ 
quent expense to a minimum 

SAFETY SHTTTER FOR MOVING 
PICTURE APPARATUS —B L. You so, 
1013 N Second St, SL Joseph, Mo. An 
object 6f the invention is to provide 8 screen 
shutter unit which, during it* operation, pro¬ 
tects the film by intercepting a substantial 
percentage of the beat In the light rays strik 
ing the film while at the name time permit 
ting a proper amount of light to pass to the 
film. Another object is to provide a abutter 
unit which can be readily assembled and 
adjusted 

TYPOGRAPHICAL MACHINE.—L. C 
Tinnlxy, 1075 Creston Ave., New York, 
N Y The object of the Invention is to 
provide means tor compressing a line of 
metric**, and measuring the length of such 
compressed line in the assembler elevator of 
the machine, and also indicate the length 
of the space to be filled. The device la par¬ 
ticularly adapted for use in setting up tabu 
Ur matter, god may be used with columns 
of any width 

ADJUSTING MECHANISM FOR THE 
BREAKING ROLLERS OF FLAX 
BREAKING MACHINES — I XSnrair 
Oberaltatadt near Trantenau, Bohemia The 
Invention relates to a means to timultnneous 
ly adjust the fluted breaking rollers of a large 
number of pain of rollers. The invention 
particularly provides a means whereby the 
distance between the plurality of pairs of 
rollers may b* adjusted in a predetermined 
ratio, and thus differentially adjust the sev¬ 
eral pairs. 


FLOOR OILING MACHINE.—A. Wen- 
OKU, 422 Broadway, Bayonne, N J One of 
tho principal object* of the (mention 1* to 
provide a simple mean* for effecting an eqnal 
distribution of oil over the surface to be 
coated A further object is the provision of 
means for regulating the flow of oil to an 
applicator member, and Includes a plurality 
of interchangeable poliabers and finishers ca¬ 
pable of association therewith for various 
purposes. 

APPARATUS FOR COOLING LARD, 
ETC —C H rfAEDV, 710-722 <Hh St, San 
Diego, Culif. The invention relates to meth¬ 
ods and apparatus designed for rooting 
melted Inrd ns it rumen from the tanks or 
kettle* In the factories, und more particularly 
to un nppnratns for cooling and mixing of 
fnt* of com|»ound lnrdx composed of animal 
and \ variable fat*. In a uniformly homo- 
KCtiemin product 

CHANGEABLE EXHIBITOR.—T L. 
Easlky, c/o TnnekrH Hotel, San Antonio, 
Texas. \n object of the Invention is the 
provision of tui illuminated, changeable ex¬ 
hibition in which the nirangeroont of the 
reels and web is such that the nnmber of 
sign* which are succcwifuUy ami Intermit¬ 
tently displayed i* materially increased with¬ 
out appreciably Increasing the number of 
part* of the mechanism 

aruTcmNG machine.— t Etmoh, 

Oberultsturit, noar Trautenau, Bohemia This 
indention relates to the scutching or besting 
and bending operation to which flax is sub¬ 
jected following its passage through the 
breaking machine Tlie patent provides an 
assemblage whereby the flax Is "objected to 
snccessixe scutching operation* and treated 
alternately at each end with a view to affect 
a more complete scutching 

DRIVING MEANS FOR SPRING MO¬ 
TORS—A V Wilhon Bur Harbor, Maine. 
An object of the invention is to provide a 
motor iucludlng a power spring, which to 
adapted to drive a power shaft, and whieh 
to arranged to be rewound either continu¬ 
ously by a suitable winding mechanism or 
Intermittently by a coacting strike pinto and 
lever arrangement, which may be m disposed 
in a floor that persons walking across the 
strike-plate will cause the automatic rewind¬ 
ing of the spring 


Medical Device* 


DENTAL IMPRFSSIOV TRAY—V M. 
RnnrvHON P A 8 Building, 8t Joseph, Mo 
Tlic invention rotates to an jmpmsdou tray 
CHpoctally adapted tor tnktnr partlul impres¬ 
sions Its object is to prmtdft a dcWen adapted 
to the varied requirements of individual 
cnees, and in difficult cuoes wherein the tooth 
I In und* rent or has n bulbous crown and 
which in all couch is effect!** to secure a 
distinct clean-cut anti true impr e ss i on 
RESPIRATORY APPARATUS—G 
Anston 037 Belmont Ave., Chicago, III 
The Invention relate* to medical or mratfvs 
apparatus, for bringing about n thorough and 
effective circulation of blond and nerve fluid 
of the body and brain by first drawing out 
of the body Impure air and forcing dean, 
fresh air into the body The object is to 
provide a simple apparatus which may be 
efficiently utilised In home or self treatment, 
beneficial result* being obtained with Uttifi 
I trouble or loe* of time. (See Fig. 8.) 
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PHONOGRAPH RECORD CLEANING 
ATTACHMENT — J Runic, 280 8. Main 
St, Stillwater, Mina An object of the in¬ 
vention la to pro\ ide a device arranged to be 
attacked to the tone-arm in advance of the 
reproducer ih*c<|]p, ao us to mote over the 
aoiind groove* ubuHtl of tbe needle to wipe 
out accumulation* of duet from the groove* 
and insure a dearer and more fuitlifal re¬ 
production of a recorded sound wav© A 
further object la to proihlc a device mode 
either in the form of a bnwb or from a 
fabric of velvet, Milk or other ouitablo mate- 
rlul 

SOU ND-MOT >1PYING DEVICE FOR 
PHONOGRAPHS.— J R. Pakxuh, c/o 
Naahville Blue Print & Supply Co., 8th floor. 
Life and Casualty Bldg Naahville, Tenn 
The object of the Invention ia to provide a 
device which may be easily and expeditiously 
attached tn the needle bolder of a phono¬ 
graph without changing the count ruction 
thereof, and when attached la adapted to 
soften and lower th« volutnu of mohihI wave* 
produced by the inatrument The device will 
in no way impair the deurncae of the mu 
steal sound*. 


Prime Movers and Their Accessories 

INTERNAL COMBUSTION MOTOR.— 
J T Cook, 550 Central Avn, Newark, N J 
The invention relate* more particularly to 
motors commonly known as the two-cycle 
typo. One of the objects of the invention is 
to provide a motor of the two-cycle type In 
which the cylinder is cleared of burnt gases 
by introducing the fresh charge thereto un 
der pressure. A further object Is to so con¬ 
struct the motor that no v nlve driving mech¬ 
anism is employed, and that the several parts 
may be easily disassembled when necessary 

CARBURETING BURNER.—E. P 
HCKPIN, Box 840, l>eQuincy, La The ob¬ 
ject of the invention is the provision of a 
burner Including as a part thereof a com 
bustinn chamber and means for thoroughly 
carbureting the fuel and especially one in 
which provision Is made for the primary com¬ 
bustion of the fuel, secondary combustion of 
which taken place in the space to be heated, 
with which tbs burner is connected. 

CIRCUIT CONTROLLER FOR IGNI 
TION SYSTEMS.—J H Steabnb, c/o 
Washington Missionary College, Tacoma 
Park, I) 0. The Invention relates generally 
to an apparatus for controlling the ignition 
system of an internal combustion engine, 
and particularly to a circuit controller which 
is governed by the lubricating system of an 
engine for automatically distributing the 
ignition system and giving a visual Indies 
tion when the oil in the system is Insufficient 
to properly lubricate the engine. 

PACKING GLAND.—L. B. Joritim, e/o 
L. S. Haas, Opelousas, la An object of the 
Invention is to proride a form of pocking 
gland that Is particularly adapted for sppll 
cation to a cylinder of an Internal rombus- 
tkm wglne. A further object Is to provide a 
practical means for effecting ■ light between 
a cylinder and the parts associated therewith 
in ouch a manner as to permit such asso¬ 
ciated parts to satisfactorily perform the 
functions for which they are designed 
LOCK FOR INDUCTION COILS —H F 
Mauuibb, 168 East End Avo^ New York, 
N Y The object of the invention is to pro¬ 
vide n combined testing and locking device 
for ignition s ystem s, and is especially de¬ 
signed for use in connection with the Igni¬ 
tion system of an internal combustion engine. 
An object is tn render the function of all of 
tho colls Inactive whereby to provide in effect; 
an anti theft device In connection with a, 
testing device. j 

HYDROMETER.—B. L.Campbell. 60 XL! 
Chicago Ave., Chicago, IS, Among the ob¬ 
jects of the invention ia to provide a hydrom¬ 
eter to be used with storage batteries which 
are charged by dynamos driven by internal 
eombustion engines, the mala purpose being 
to provide a hydrometer which Indicates tbs 
amount of fuel to be used in the engine to 
run the dynamo for charging the battery to 
a predetermined point. 

INTERNAL COMBUSTION ENGINE.— 
J B. and T B. Eruuui, Cochran, G*. This 
Invention relates to engines of the four-cycle 
type, Its purpose is the provision of an an 
glue In which tho deterioration from wear of 
the work cylinder and work piston U ma¬ 
terially reduced by the employment of means 
to receive the sideway thrusts, and to re¬ 
lieve the work cylinder and piston of oil duty 
exe spt that of performing the operations of 


the cylinder, whereby trouble resulting tom 
leakage pest the piston Is 
ROTARY ENGINE. —A. J Ammo*. 
558 Atlantis Ave* Brooklyn, N Y Among 
the objects of the invention is to provide an 
engine In which there is s rotor baring 
one or more abutments formed Integral there¬ 
with or rigidly secured thereto, there being 
provided means to admit the sxpansivs n 
dinm In predetermined quantities at the de¬ 
sired moment with respect to the position of 
the abutments, the entire structure being] 
simple, compact and well balanced. 


Railways and Their A ccs s so ries 


FREIGHT CAR DOOR.—J Lyons, c/o 
H dtund, R, 0 Union Depot, Ogden, Utah. 
Among the objects is to provide a door which 
will hankie when the car bulges and at all 
times conform to the shape of the side wall 
of the car so that It will not jam wbsu the 
box car becomes old and gets out of shape. 
A further object is tn provide a track upon 
which the door slides, and a bousing for tbs 
track which will effectively protect the same 
from dampness in Inclement weather 

PAR WHEEL RER AILING BLOCK.—W 
Matnet, Box 100 Stone City, Ky The ob¬ 
ject of the invention is tn provide a pair of 
blocks whereby a derailed oar may be re¬ 
placed upon the track. The device consists 
of an outside and an inside block, a guide- 
rib on the top surface of each block adapted 
to cooperate with the flanges of the car 
wheels to guide the wheels toward the rails 
and a til table platform on the top of the 
outride block adapted to rest upon the ad¬ 
jacent roll 

TROLLEY WHEEL —E. T That**, 
Box 668, Charleston, West Va. An object 
of the invention ia to provide a trolley wheel 
which Is durable in construction, smooth and 
even running In operation and easy and in¬ 
expensive tn manufacture A further object 
Is to provide a wheel which ia so organised 
as to possess in assembly all the features of 
a unitary construction and at the same time 
provide for easy removal and replacement 
for repair 


Pertaining to Recreation 


simulate the tewtr jawu Oi <$1 h*hd* mul e* 
It rinse and tola give tbs Imgfceeme* that 
the hsad to opening and rioting ito wroth. 1 

TOY*—W. a Hawk, 8 East 43d ** 
New York, N. Y. The object of thfcr inven¬ 
tion is to prod u ce a toy which may be potf» 
tiooed over the whits keys of a self-playing 
or automatte piano and as the keys move Up 
and down, the toy will operate to Mandate a 
dancing figure. 

AMUSEMENT APPARATUS.—F, K. 
Cncera, 812 W 93d St, New York, N. Y. 
The object of this invention is to provide an 
amassment apparatus for use in pleasure re- 
aorta, exhibition grounds, fain and She 
placea, mid arranged to enable a number of 
players to participate at the asme time and 
with equal chance of all the players to sue- 
esssfuOy play the game in the shortest time. 
The game consists of mechanically Inflating 
toy ba B oo n a under air prewnre until the first 
one bursts, thus finishing the game. 

AMUSEMENT DEVICE. — H. XL K. 
HiNasNTrx, e/o General Delivery, Mllee City, 
Mont The Invention relates to a pleasure 
railway, commonly known os a *Toop-the- 
loop. M The object Is to so construct a pleas¬ 
ure railway with a safety device that any 
possibility of the vehicle carrying the passes 
gore leering the track and resulting in an 
accident is precluded. 

TOY.—L. Hmx, 884 Rector St. Perth 
Amboy, N J The invention relates to a 
miniature r epre s en tation of a flying machine 
or other moving object with spring motor 
moan* for revolving the miniature on a plane 
around a vertical axi*. The device is dur¬ 
able, of rimpte construction and readily oper¬ 
able by children, and Is adapted to furnish 
a high degree of amusement without liability 
of injury 

AMUSEMENT DEVICE.—G a Wares, 
Box 148, Oakland, Calif. This invention has 
reference to a playing board on which the 
alphabet and other Indicating characters are 
written, and a pointer which, when the fin 
gers of one or more persona are lightly rested 
thereon, will move without conscious voli¬ 
tion or effort, and develop medlumistic mes¬ 
sages by mean* of the pointer cooperating 
with the indicating characters on the board. 


TOY —H Manks, 441 K. 187th St, Now 
York, N Y The Invention relates to gyro¬ 
scopic serial tups. An object Is to provide 
an attractive toy for playing various games 
in which one or more persons may enjoy the 
sport end In which the qualities of skill, 
judgment and lock play proportionate ports 
In the operation of the same. 

CAR FOR PLEASURE RAILWAYS.— 
H B. Ruhl, e/o H E. Tudor, 85 Haw¬ 
thorne Sl, Brooklyn, N Y Among the ob¬ 
jects of the invention Is to provide a pleasure 
railway car comprising u truck, a car body, 
a pivot pin connecting the car body with the 
truck, the truck and the car body baring 
annular concentric grooves and tongues one 
engaging the other, the center of the groove* 
and tongues coinciding with the axis of the 
pivot pin 

DRAFT M EANS FOR THE CABS OF 
PLEASURE VEHICLES—H E. Rixhl, 
c/o H. E. Tudor, 85 Hawthorne St, Brook¬ 
lyn, N Y The Invention relates to amuse¬ 
ment apparatus for use in pleasure resorts. 
An object is to provide means adapted to be 
engagod by the traveling chain for carrying 
the car to tho top of the up-track, and means 
for preventing shock with the engagement of 
tbs chain with the draft means. 

AMUSEMENT DEVICE.—W. a Hap- 
let, S East 43d St , New York, N Y This 
inventor has been granted three patents of a 
similar nature for amusement devices to be 
used In connection with automatic or self¬ 
playing pianos. Tbs objects are to provide 
a plurality of heads of persons or animals 
which are so constructed that when placed 
upon the white keys of a pUno the movement 
of keys raises and permits the lowering of 
the tongues so as to simulate the opening of 
the months. A further object is to combine 
with such pictorial re p reaentothms a sep¬ 
arate bare member provided with Independ¬ 
ent flaps which may be positioned under the 
heads over the white keys. 

JUVENILE BLOCK*.—W a Hadut, 
8 Bret 4Sd St, New York. N Y the in¬ 
vention relates to Mocks which can not only 
be used In the manner In which such 
are commonly used, but also may he used fat 
combination with a self-playing or auto¬ 
matic piano. Tbs object Is to provide Mocks 
haring upon theft- surfaces a picture of the 
upper part of a Head, either of a perron or 
an animal, which when planed upon the 
white keys of a piano, one of the beys wfO 


_ Pertaining to Vehicles _ 

COMBINED WAGON AND AUTOMO¬ 
BILE TRUCK DUMPING AND WEIGH¬ 
ING PLATFORM.—J Mere* and F J 
Man beau, 529 Mall St, Portland, Ore. An 
object of the invention Is tbs provision of 
an apparatus which is entirely sslf-oimtained 
in the souse that It eliminates the neosarity 
of making any connection# In the mechanism 
or parte either before or after weighing, and 
a further object is the provision of an appa¬ 
ratus which may be controlled and actuated 
through the simple operation of a readily 
reversible electric motor 


TRACK.—G Kunklk, 125 Grand AvA, 
Grand Junction, Colo. This invention re¬ 
lates to tracks for vehicles, which will elim¬ 
inate the necessity of building expensive 
roads in Ina c cessible places. An object is to 
provide a track which la made In sections, 
which will conveniently accommodate motor 
vehicles, and which can be quickly laid down 
or taken up. A further object Is to provide 
a track which Is useful as a traffic link In 
regions occupied by Industries such as mtn- 
lng or lumbering, or for elevated traffic In 
congested cities. 

SIGNAL LAMP—XL 8. Bounson, 810 
Lincoln St, Orovffle, Calif. The primary 
object of tiie Invention la to provide a read¬ 
ily adjustable lamp for automobiles and mo¬ 
tor care In connection with roaAly and easily 
operable means for adjusting the same so 
that a signal may be given to other vehtdre 
at turning or stopping points. 

DISTRIBUTOR.—J F AXKATHXf, «/0 
Plymouth Ante and Supply Go* Plymouth* 
Pa. The Invention relates to automobile Igni¬ 
tion systems and more partiqnlariy to an 
Ignition distributor for Ford automoMtea, 
which will avoid the ore of individual vibra¬ 
tors ia the high tec rim connections and wttt 
permit of tea use of a stogie vibrating CoA 
so that the disadvantages due to larln the 
usual individual vibrators will be reOdfll 


CHAIN APPLICATOR^-a Q. ftlSU*, 
Rowan, Iowa, The lavaotio* mates to ft 
device for attaching eatiwUd abaft* in posh 


without Marine the driver's seat a 
stopping the car, wlthovt tnmhhf_ 
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rtmctnre-prouf, add aHpditoting p> ft 
^ Sfijat <te ftp trtmd sttrfooe. it 
also further functions to prevent ritiddlu# 
and to provide an affective tr a c ti v e sqrfepe. 
Urn device Is dratunforentially adjustable, 
rendering It applfoabfc to tires of various 


DIFFERENTIAL TRANSMISSION 
GEARING.— P V TaottV, Ceftftri Y M. 
G. A.* Molina, TI L The in vest tion has for Re 
object to provide a differential unit to toft- 
started that a greater Percentage of the tor 
gteo power la available for driving the ve- 
Udft and In which the stre sses and strata* 


dm to the tranemisriba of power there¬ 
through, are uniformly balanced so that tho 
wear on tbs unit Is radoced and tte Ufa 


Dunow, Bo* 


HYDROMETER. —W XL 
154, Lenkerehire, Calif. The 

latos In genera! to byd__ _ 

particularly to a hydrometer adapted for use 
la totting storage batteries of automobiles. 
The object Is to provide a hydrometer which 
is a non-conductor, which win not ha rend¬ 
ered inaccurate by virtue of variations la 
temperature and which will be mays avail¬ 
able to accurately teat tho storage batteries 
of automobiles. 


ROAD INDICATOR.—J CAMmx.8314 
P rospec t Ave^ Cleveland, Ohio.. An object 
of the Invention is to provide a road map in 
the form of a strip wound upon reels ana to 
provide means for automatically exposing 
that part of the strip which ladkattg the 
particular road over which the vehicle is 
passing, aftd also indicates the direction to be 
taken when crow-roads ere reached. The de¬ 
vice may be conveniently mounted on the 
dashboard of an automobile. 

DIFFERENTIAL GEARING — V % 
OiAwroan, c/o First National Bank, York, 
Neb. It is the purpose of tilts invention to 
provide a differential gearing which auto¬ 
matically limits Its scops of differentiation, 
neither preventing or allowing of complete 
differentiation so that power la supplied to 
both wkeels at all times. The invention ah 
Iowa of maximum differentiation, yet pro. 
Ubtte any greater dlffereodatloa, whOa at 
the same time permitting either wheel to art 
anywhere between the ratio of U white the 
other wheel 1* compensating from 5JL 
TRACTOR WHEEL AND SCRAPER.— 
F P. Ajutouh B.FD No. 9, Watkins, Minn. 
The general object of tho tuvretioa Is to 
provide a wheel presen ting a duplex head 
with an annular cl earance specs be t wee n the 
Individual treads. A scraper Is arranged to 
eoart with the duplex treads to yield to the 
pressure of a stone or other hard euh e tanc e 
U wedged In the wheel and tuning there- 


RADIATOR^— A* Brnmunv* 51S Mete 
it, WahefleU, Maw. The invention rriafon 
to radiators of tho type aeed In a eftne rt to a 
with motor vehicle s , the object Is to provide 
a radiator formed from asrttene ftutopenflrot 
of each other, and aohwtetod with common 
roll o ctore or manifolds and so arranged that 
any eeetfoa may ba eut out from tho riroute- 
tion and rem oved without effertteg thf to" 

coamro vehicle^— o. 

Ruff des Akletoea, Parte XVa__ 
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tSacTOM.—O. !>. Lmii. «M W 
OUMto^ HI This Invention la 
In any machine of a naturt par* 
_ j of tofttrottinff the direction of move- 
teeirf of tha vridd* bp fiaeoasocttog the 
Mute* -of now from tha wharf or wharfs 
at om aUn whfla those at tha other ride 
matiM* to rotate radar power. Tba pri- 
* is the prorMoa of a afmpla and 
.. j rafcwfaw capabta of oontrri by 
h Mbs* ik tha banda of tba operator, 
mad m aHWb to various typaa of tractor*. 

TRACTOR 0TABRIHO AND CON¬ 
TROLLING DlTICa^-E P. Ham 
RJMX Ha flprtpg Valter, BL An object 
of tibia iavqutieo |a te WovMa a device bav¬ 
in* moan* aonnacriag tltk tba steering macb- 
antap oli tractor for guiding tba latter from 
a trtribr and bavin* additional maaaa for 
oontrofflaff tba dutch mechanism of thq 
tractor from tba trailer A further object 
la to provide toe ana o ounecting witb the 
steering mechanism of a tractor to bold the 
mbtela In normal position to inaura travd of 
tba vald de In a straight direction* 

ADJUSTABLE STEERING WHEEL.— 
T W Paob, 900 Lafayette St, Raw York, 
K, t, Tba primary object of tide Invention 
la to provide meant whereby tba steering 
wharf of a motor vehicle may be angularly 
dlapft—it with relation to the driver’s asst 
A further object la to ao construct the meeh 
animn that tba steering poet la locked and 
t he reby maintained In Its adjustable poritioo. 

DIRECTION INDICATOR.—A* F 
Lam*. 944 Beach Slat St, Rdekaway Beach, 
N T Tba Invention contemplates the pro* 
v i rio n of a device which will effectively indi¬ 
cate the intention of the driver to turn or 
etep following traffic* One of the principal 
objects la to provide a simple, inexpensive 
and compact iodkator which la applicable to 
any standard form of vehicle now In ose, and 
one which Is located within convenient reach 
of the operator, 

look Fob spare rims and tires. 

—B. E Ban buck, address B. Kl Klncade, 
Boa 121, Huntington, W Va. the invention 
relates to a devtoe for locking a spare rim 
and tire to the bracket or carrier positioned 
at tbe ride or rear of a vehicle for carrying 
such spare parts and more particularly for 
a lock therefor adapted to prevent a straight 
aide rim or u riramtr rim upon which la 
mounted a tire oaring from bring lost from 
the br ack et or removed by an unauthorised 


PB3VOOGK OPENING AND CLOSING 
DEVICE.—J H. Rotraa and A M. Bum 
address W A OaMa, 2136 Pott St, San 
Fr a ndsoo, Calif. While relating in geaeral 
to iM te oila for antomobtlee, toe invention 
r e fe ct note particularly to a tool tor open- 
tog rad rioting pefr o o ch a which are ordinar¬ 
ily loa p ted to mom or lam InaeeaariUe p la ces 
an too motor of an antoawbile but which 
moot be opened and dosed at certain times. 
Om of the ohjettt la to provide a tool which 
may be man u faet er ed at low coat, eaafly ap- 
ptipd and oaptote of use with great aAdraey 
\UTOMOBILR KBAB StQNAL.—A. 
D*ra, %m QritM W«jr, Raftarftwd, N J 


Ift tarwft* 


.> fa, it* obiMt to World. 

a cmiti ruction whangs tignau will be pro- 
rotmeeten to tbe front part of the 


tided and 

automob il e in such way that tba driver may 
Indto a t p dtffereat conditions, to be seen from 
(he rear, at any time. Another object Is to 
provide tignale for the rear of an automobile 
and operating mechanism therefor which is 
operable independently of tbe automobile 
m a ri i aalam bat ooacta therewith. 

POWER TRANSMITTING DEVICE.— 
T J Weeks, c/o Works Motor Sales Ca, 
Montgomery, Mo. An important object of 
the Invention is to provide a power trras- 
mitting deviee haring means whereby the 
power from a Fbrdaou tractor may be trans¬ 
mitted to a binder ao as to operate the 
binder when the bull wheel of the same can¬ 
not obtain traction with the ground. An 
other object is to provide a device which 
may be applied to the tractor without alter¬ 
ing the construction of the same. (See 
Big. A) 

TRANSMISSION MECHANISM —E 8 
Stowes* ond J W Boorr, BlnefWd, W Va. 
The invention relates to mechanism having 
means whereby the transmission soaring is 
temporarily disconnected from the driven 
and driving mechanisms during the interval 
when tbe speed changing mechanism is bring 
operated, thereby preventing breakage by the 
incidental engagement of rapidly moving 
parts. The purpose Is to provide mechanism 
which is automatically operable to briug the 
gears to * dead stop an soon as the speed 
changing mechanism is disconnected from 
the driving and driven mechanism. (Bee 
Fig. 6.) 

SELF-LOADING VEHICLE— J B.vow 
Canon, Wsst End, N C This inventor has 
been granted two patents of a similar nature, 
their purpose bring the provision of a load 
ing vriWesB of simple and compact construc¬ 
tion which la In the form of an attachment 
whereby It la rendered applicable to motor 
tracks of standard construction for effecting 
a loading of the truck as It moves along over 
the material to be Introduced Into the vehicle 
The invention la particularly designed, al¬ 
though not necessarily, to the loading of 
motor tracks with road-making materials, 
ouch as gravel, sand, and tbe like. 

SAFETY FOOT THROTTLE FOR 
AUTOMOBILES.— B. J Guram, 001 
Cheater Ava, Ottumwa, Iowa. The object 
of tbe invention la to provide a convenient, 
safe and effective arrangement controlling 
the supply of gas to the intake of the motor 
Aa applied to a Ford automobile certain 
other advantages result. Including the adapt¬ 
ability of the foot control to the opening of 
the throttle beyond tbe point at which tbe 
hand lever may be set, and the automatic 
return to the hand set position whenever the 
foot control is released. 

SPRING WHEEL.—J A. trniroi, 2318 
Congress Ave., Houston, Texas. The purpoee 
of this invention Is to provide a wheel hav¬ 
ing resilient extensible spokes which support 
the hub in such manner that when the wheel 
la applied to tbe axle of a car, the car Is re¬ 
silient! y suspended from the top of tbe wheel 
rim, whereby a resilient support Is provided 
which absorbs and thus prevents transmis¬ 
sion of vibrations from tbe wheel to tbe axle. 
It la also a purpose to provide a wheel hav¬ 
ing s t abilis in g moans for preventing lateral 
movement of the rim or hub when the wheel 
la making sharp turns. 

STOPPING DEVICE FOR STEERING 
APPARATUS.—P D Bxwaow and W E. 
Bkok, 519 No. Liberty St, Winston-Salem, 
N C, The Invention relates to a stopping 
devloe ter limiting the movement of a steer¬ 


ing apparatus of an automobile to prevent 
tocUbg of the apparatus in on* extreme peti¬ 
tion ok tbe other, sack locking bring a com¬ 
mon oceurreoet and enuring accidents. Tbs 
device Is directly attached to the front axle 
and la adjustable to such point as to form 
an abutment on th* spring arm of the steer¬ 
ing apparatus to limit tbe movement. 

TIRE MOUNTING,—L. J Parana, 
Room 9, Beach Block, Lewiston, Idaho. The 
object of the invention is to provide a meant 
ing of tbs character specified adapted for 
use in motor vehicles of any character, 
wherein tbe edges of tbe shoe or casing are 
so arranged that they may be pressed tightly 
together to seal the casing, and wherein 
means is provided In connection with tbe 
rim for securely damping the edges together 
(See Big. 6.) 

SYSTEM AND APPARATUS FOR 
CONTROLLING MOTORS—A K. Am 
son, 66 Webstar St, Hartford, Conn. The 
object of the Invention is to provide a com¬ 
pact and simple apparatus whereby the move¬ 
ments of a motor are definitely controlled, 
whether the motor is moving in one direc¬ 
tion or another A further object Is to pro¬ 
vide a controller which is adapted to control 
tbe motor by t minimum number of oper¬ 
ations, and to pro ride means whereby the 
movement is effectively braked at suitable 
intervals during the operation. 

SIGNALING DEVICE FOR AUTOMO¬ 
BILES.—A MoLamcv, 303 Putnam Ave, 
Brooklyn. N Y The object of the inveution 
is to proride a signaling device for automo¬ 
biles eud other vehicles, arranged to signal 
; to a following vehicle whether the automo¬ 
bile is going straight ahead or intends to 
turn either to the right or to the left An 
other object is to combine the usual tail light 
with the signaling deviee, and to permit the 
installation of the device with automobiles 
as now generally constructed. 

SEGMENTAL CASING FOR T1RF.S— 
R. N Ink, 4627 Forty second St., San Diego, 
Calif. The invention relates to pneumatic 
tires, and a particular purpose is the prori 
lion of a tire casing supplemented to the 
ordinary tire casing and constructed iu such 
form as to be superimposed thereon when 
tbe latter is unduly worn or punctured, and 
thus, in effect, provide a new casing It is 
also a purpose to proride such caring in a 
multiplicity of segmental sections, held so as 
to allow of ready removal of any one section 
independently 

TRUCK ATTACHMENT FOR AUTO¬ 
MOBILES —J Anukbson, fi04 8 First 8t, 
Yakima, Wash Tho principal object of the 
invention Is to provide an attach moot that 
may be easily and quickly applied to the 
frame of a pleasure vehicle to convert the 
latter Into a truck, as welt as to proride for 
the ready removal of the attachment to re¬ 
store the vehicle to its original character A 
more specific object is to so form the truck 
frame and its appurtenances as to stiffen 
and prevent sagging of the same or the 
frame of the chssris when the two are united. 

ARMORED PNEUMATIC! TIRE.—G M. 
STKWBS, IMxon, Csllf This imention re¬ 
lates more particularly to an armor construc¬ 
tion involving readily removable or replace¬ 
able dement* capable of forming a non-skid 
surface. An object la the provision of an 
1 arrangement which may be readily adapted 
i to and removed from a pneumatic tire, which 
indudes readily removable and renewable 
tractive elements which will be simple and 
Inexpensive and durable and efficient in use. 

GATE FOR DUMPING TRUCKS.—H 
Misusing, 1044 Hals Place, Bronx, N Y 
The object of the invention la to provide a 


gate ter eodwlaa dumping on automobile or 
power-drivsu trucks, or for sideway* dumping 
on railroad ears, and arranged to Insure an 
automatic opening of the gate OB swinging 
tbe body Into dumping position Another 
object la to prevent dirt from lodging In tbe 
joints, thus insuring free opening movement 

SHOCK ABSORBER FOB DRIVE 
SHAFTS,—A B. Mxncukstcb, 2412 Juliet 
St, Los Angeles, Calif Among the objects 
of the Invention in to provide a shock absorb¬ 
ing much an ism which will serve as a cushion 
ritlur between the transmission and the dif¬ 
ferential or betweun tho engine and the 
transmission of an automobile driving mech¬ 
anism, and which will prevent sudden strains 
and jerky motiou of tho car when the dutch 
is thrown lu or the emergency brake applied. 

MUFFLER.—U C and E. E. Emmons, 
No. Syracuw., N Y An object of this in¬ 
vention Is to construct a Emitter In which 
the gases will travel through s much greater 
.length of channel! than is the caw In a con¬ 
ventional muffler, and will be so altered that 
the gases will merge in the form of a steady 
stream by reason of the twisting action Im¬ 
parted. A further object is the provision of 
a simple form of mufflor which may be manu¬ 
factured at a low cost. 

MOTOR CAR.—A. La nth m, Caroerl, 
Italy Tbe invention refers to a motor car 
of simple construction, in which the ports 
ore ao designed ns to realise a substantial 
wring in weight and stse, the whole portion 
of the carriage length heretofore allotted to 
the motor and radiator bring saved without 
prejudicing (he auccesibUity of the motor 


Designs 

DLSIGN FOR A GAME BOAR1)-—IL 
IL iIotteb, 800 St. Johu a Place, Brooklyn 
N Y 

DESIGN FOR A TOY BROOM.—R. 
Nakian, 207 Summit Avo^ West Hoboken, 
N J 

DESIGN FOR A LAPEL BUTTON 
ANUHOR.—W Fine ii xx, 67 Cortlandt 8L. 
New Inrk, N Y 

DESIGN FOR A RADIATOR SHELL. 
—G 8 Dt aetk, 119 Mowbray Place, Kew 
Gardens, L I, N Y 

DESIGN FOR A HOLDER FOB 
TOWELS AND OTHER ARTICLES — 
O A Micaaklm, 137 Pieraou St, Jamaica, 
New York. 

DESIGN FOR A CANDY PONE WITH 
STEM—J Golubeeu, 226 Herd St, Brook 
lyn, N Y 

DESIGN FOR A VALVE —O L Whitb- 
man, c/o American lalvo Ca, Co ruckle. 
New York. 


wish to call attention to the fact that 
we are In a position to render competent aerv- 
Icea lu every branch of patent or trade-mark 
work Out staff la composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
application*, Irrmpectlve of tha complex nature 
of tha eubject-mattar involved or of tha 
specialised technical or adentlflc knowledge 
required therefor 

We alao have associates throughout tba 
world, who assist in the prosecution of patent 
and trade-mark applications (lied In all coun¬ 
tries foreign to tba United State*. 
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Breaking Construction Records 


Since 1920, faced with the 
greatest demand for semce m 
telephone history, the Bell System 
has surpassed all previous 
records for the installation of 
new telephone equipment In 
the last two years more than 
1,000,000 additional stations 
have been added to the system 
by construction. This is equal to 
the entire number of telephones 
in Great Britain 

In 1921 alone, 430,000 new 

poles were placed—enough to 
make a telephone hne from New 
York to Hong Kong The 
aenal wire put into service in 
the same year, 833,000 miles in 
all, is enough to string 60 wires 
on such a telephone line 

1,673,000 miles of wire, en¬ 
closed in 1,500 miles of cable, 


were added to underground and 
submarine lines in 1921 New 
underground duct totaling 
11,000,000 feet was constructed, 
this representing approximately 
300 miles of subway 69 new 
central office buildings and tm~ 
portant additions were com¬ 
pleted or ui progress, and new 
switchboards with a capacity of 
many thousands of connections 
were installed. 

This equipment added to the 
Bell System, great though it is 
m volume and value, represents 
but a small part of the vast 
property which enables the tele¬ 
phone on your desk to give the 
service to which you are accus¬ 
tomed And to meet the in¬ 
creasing demands for new 
service, the work of construction 
goes on. 
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Wbetiier lmedty or standing users Set perfect TesuUsfior 

WHITINGAE^MS BRUSHES/ ‘ 


. Made of brittle* exactly < 
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ttuttoua bad vStther 
party until tor mad* tbs west coast of Had¬ 
is Land on August 15th, her* they 

to establish winter quarters. Letiti . 

longitude differ so from to abort that tkr 
are imposetbta of Idratiftontion j tor sites 
that of 


with 


Jackman Sound, 


since Frobisher named it $45 years _ 

Eskimos bad appeared wbeo Macmillan wrote 
of Id* arrival The Annapolis wire!a— time 
slgssis were heard every day 

YeeemUe Miieta Relies.—This mv 
G ovcrumsut museum already has a wonder¬ 
ful collection of Indian basketry, beautiful 
arrowheads chipped from volcanic glaaa, and 
an important geological exhibit It baa the 
only existing specimen of a Pinto rabbit 
blanket, woven from strips of toe tanned 
akin* of many rabbits, than there Is a soft, 
pliable watef bottle, still usable dasptte its 
$00 yean of age, woven in a stitch that is a 
lost art, a stitch ao dose that no resin was 
needed to make the bottle watertight Let¬ 
ters written by John Muir are also numbered 
among the treasures. 

Defalcated Vegetable*—When dehy¬ 
drated raw vegetables are stored in airtight 
containers at ordinary temperatures investi¬ 
gations show that their moisture content is 
an important factor in their preservation 
There Is a "critical moisture content** below 
which the distinctive color and taste is re* 
tained unimpaired for upward of six months. 
For cabbage this is from 8 to &84 per cent, 
for onions from 5.74 to 0.64 per cent There 
is more Injury from exposure to an at¬ 
mosphere of comparatively high humidity at 
lower temperatures than from similar ex¬ 
posure in a dry atmosphere, 

Insanity In Moving Piet area.—The 
leading character of a motion picture re¬ 
cently shown in the theaters of Paris is a 
man suffering from paretic dementia. The 
characteristic symptoms of the disease are 
developed on the screen in a masterly man¬ 
ner Delusions of grandeur, change of per¬ 
sonality, am) maniacal axdtsment lead on 
to murder and incarceration, and finally to 
death by apoplexy Undoubtedly an alienist 
was called in to supervise the depletion of 
these symptoms. The realism is intense, bat 
from that iery intensity objections are aris¬ 
ing, with the warning that predisposed spec¬ 
tators may be hurried into a state similar 
to tout portrayed by the chief actor 

The Relationship of Absolute Magni¬ 
tude to SpacedVelocity.— A statistical 
study nf the radial, tangential, and space- 
velocities of 1360 stars, mostly of types F,[ 
O, K, and M. reported in the Atfro-J’Ayrioel i 
Journal by W 8 Adams, G Strom berg, and 
A H Joy, shows a marked correlation with 
absolute magnitudes. The results are given 
in the form of equations and tables. The 
increase in average space-velocity for a de¬ 
rma* of one magnitude in brightness varies 
with the type, but Is of the order of 8 
km/eoc The greater homogeneity of the 
giant stars as a doss and their comparative 
freedom from large individual motions are 
indicated by tbs results. As would be ex 1 
pected for s random distribution of vtiodtie* 
as to direction, the average radial velocities 
are about half tbs corresponding average 
■pace-velocities. 

Mutual Inlamet of Fraunhofer Linos. 

—•Tbs dispersion theory of Fraunhofer tines, 
which assumes that the lines are a lmo st an 
tircly the effect of anomalous refraction and 
scattering, eras developed by W. B Johns 
some years ago and led to the prediction and 
discovery of the mutual Influence of neigh¬ 
boring Fraunhofer lines for which conclusive 
evidence is p rese n ted in the paper The 
existence of this effect, not otherwise 
plained as yet, is considered by Julius to 
powerfully support this theory He e 
elude* in a recent article in the Asfro-Phg^ 
tool Journal, that anomalous dispersion ts| 
a most effective, perhaps tbs only, cause of 
the entire limb-orator shifts and most there¬ 
fore, also produos center-arc shifts. If so, 
tbs gravitational shift required by toe gen¬ 
eral relativity theory may net exist. Of tbs 
806 tines for which toe timtheeatet shifts 
were measured at Mt Wilson in 1810 or at I 
Kokaikanol Observatory in 1*1446,138 havef ° 
dues companions which may be expected on 
thooretieal grounds to influence their 
tioa. A study of the observations 
that torn la, without doubt, a mot _ 
finance equal, on too average, to two-flfth* 
of the normal ttmb-center shift, a 
on the riolst side causing an incra ua * a dote* 
panlott on to* rad tide a d e em s* of toe 
drift 






It Will Pay You to Own 
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MONARCH JUNIOR 

This sturdy dependable w _ 

lateud to do work with 1/ftOO of an 

for 


owners who need l lathe of their own. 
The Owrar i hMinsw l is Autos Itofl 
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It I* easy to learn to operate the MON¬ 
ARCH JUNIOR and even beginners ean*t 
jam It It is equipped in every detail asms 
as the big MONARCH and is guaranteed to 
do all mall work that any ether lathe wlU do. 
You can And room for a MONARCH 
JUNIOR practically anywhere in a small 
■hop or work-room in your bora* Write to¬ 
day for catalog and full isformatiou about 
this remarkable—4ow priced engine lath* 

THE MONARCH MACHINE TOOL C0» 
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Old 

f yw art ml 


TMjm fftfoa Ttr ywtorv IwWd 

wWi to tmpni r to w 


- . . . „ > ntto dm k that 

W tow* kto* too pok oa ed hr point 
eocrmstod rage thrown kwa/ bf tto oolorists 

larlr Btotoj «l Pimm Trtrel* 
^tviUai lor plMMM earn* Into wfu In 
tto pmto) years of tto Roman Empire 
Hktorle pUm am) attml curiosities ware 
mmmht o«t and fanout groves and grottos* 
▼kited Tto Romm mam to tore preferre d 
ttoee gentler acpeeta erf nature end tod 
little appreciation lor towering heights and 
plowing can jowl 

ToH of L on d on's Fog-—Tha wont fog 
4aet 1908 visited London at tto and of lut 
Kovttaber It ie estimated to tore ooet tto 
dtr $9000000 for each of tto three days it 
laded. Traina wan deiaysd omnibuses riel 
op, and 00 laden m\n lay tolpleea off 
Gra vesend who# 80 mika away tto sun 
ehooe briUlaotly Health and property ant 
lend allto and dx men were drowned by 
walking off piara This fog waa due entirely 
to amoke, and a new campaign waa lannrto 1 
by tto Goal and Smoke Abatement Society 
with die object of having abatement meaaoree 


Giving Birds a Bad Name^-Tto Bio 
logical Survey warns na against charging 
tto Crimea of tto Kugtuh aj arrow to other 
metkbare of the sp arrow family which al 
though essentially seed tearing performs great 
service in its raids on insects Even jays 
cr o w s, ravine and blackbirds, when not too 
numerous do abut as much good aa barm 
Tbs best policy seems to be neither deliber 
atdy to persecute nor protect them Tto 
owl too haS a to 1 name yet GO varieties 
feed on rodents and have other useful to bits, 
against which tto occasional reorder of a 
chicken k negligible 

fflgggt Buyers and Color Prejudice* 
—Tto exporter to tto Orient would do well 
to recognise die fort that the Chinese have 
strong prejudices as to the colors used In 
materials, wrappers and poster advertising 
often changing their patronage for no other 
reason In general red yellow gold bright 
brown purple and certain shako of pink 
are looked upon with favor white and Mac 
are mourning colors, and green is associated 
with mkfevtune it k well to leave the 
designing of postern and tto get up of al 
vertbdag matter to agencies in China that 
are folly In totch with local tastes and 
superstitions. I 

Paper Dependent on Foreign Supply.— 
In 1030 two thirds of our newsprint was 
from wood grown on foreign aoil We paid 
$l 914 W 0 y 00 p for Imported pulp wood wood 
pulp end paper and have become to this 


palp__ 

extent dependent upon markets beyond our 
control As tto Forest Service pointedly 
states, we have milk without forests in the 
Best and forests without milk in tto West 
Alaska, with Its gvnorous growth of sprues 
end hwalcink has but one mill AH this 
moans incre a sed coat and high prices. Nor 
can Canada to looked to indefinitely as 
source of supply The logical remedy k to 
build more ndQa on tto Pacific dope while 
reforesting the East Skill mot *y enargy 
and time are detnat led by tHs program 
hot vastly higher penalties will follow our 
ai MMit IndUkranoe 

Oar Place In tto Book World—The 
English speaking population of tto British 
Empire k, according to the 1981 census 64 
778866 tto population of tto United States 
k 106 688408 There are significant conrlu 
atone to to drawn from these figures which 
to exceed in uumbeia by about 00 
at, all ether English speaking peoples 
Since we are well ha the van 
1 occupy tto foremos t place 
1 of books throuah nubile 
Rhrarka, it k not too much to expect that 
within a dsoade w# may beco m e tto largest 
dktrihirtew 0 < ffagtkh langnags books Sts 
ti tties an lack in g aa to tto present book de- 
taande #£ different countries, but with tto 
kshad tor mtaaafcm of mar library a y s tem we 
Kwkw ns? «TSmSST aooooooo 

•of nttv nouuladoa What are do know k 
Hhatb d book. « 

E rot T -H ini tta t m wIm 
g. wuftitf, taii.wlti » A, old turn/ 


pw vwvt, au 1 hid* 

put toge th er iino 
aa to literacy and < 
to tto drouUtka 
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The complete lino of 
Starrstt Tools Is do* 
scribed and illustrated 
In tha Scarrett Catalog 
No 22BandthesfMKial 
Supplemantof new Scar 
rsttTooU Writs for free 
copies 


He has the Smile of Confidence 

He knows that only tools measunng up to the highest 
standard of accuracy can be marked with the Starrett 
name 

And there are no “seconds” m the Starrett business. 
Men who work metal within close limits—men to whose 
livelihood accurate precision tools are essential—learn 
when they learn their trade that they can always rely 
on the accuracy of any tool that bears the name 
“STARRETT ” 

THE L. 8. STARRETT CO. 

1*4 r. If i Cut* Tmmskr 
KUmnfme m H* k If* x t J 

ATHOL MASS 



New Starrett Tool for Measuring 
Thickness of Boilers, Flues, 
Tubing, Etc 

The L S Starrett Company has re 
eently placed on the market it* new 
No 175 Micrometer Caliper Gage espe 
cially denned to facilitate the quick 
and accurate meaeurement of the walla 
of cylindrical forms through a drilled 
hole or other convenient point of secern 
Owmg to its peculiar construction 
this tool ren d ers exact readings as assy 
to obtain upon curved forma os upon 
flat material 

rtSyar anvils 
manta from 0 to 8: 

Of on inch It Is also equipped Ftthtbe 


Starrett micrometer lock nut and 
ratchet stop 

Hie No 175 Starrett Micrometer Cal 
iper Gage is now in extensive u*e by 
U S Government Inspectors and js 
recommended for general use in testing 
boilers flueg, tubing drawn die work 
etc 

Also a thickness gage but one quite 
different from the micrometer caliper 
described in the preceding paragraphs 
is the Starrett No 170 Dial Sheet Gage 
for measuring the thickness of sheet 
metal fibre paper cloth celluloid etc 

Suppose, for instance you want to 
measure tha thickness of the paper on 
which this Is printed If you nave a 
Starrett No 170 Dial Sheet Gage you 
con get the exact dimension in a Jiffy 
A aright pressure on the thumb button 


pern t the bl eet to be nserted between 
two contacts Release of the pressure 
causes the tl lckness of the paper to be 
instantly indicated on the dial 
With this instrument the thickness of 
any material up to Io0 inches can be 
accurately measured by thousandths of 
an Inch 


New Supplement to 
Catalog Features N 


; Starrett 
few Tools 


Both of the tools outlined in the fore 
going are illustrated and described m 
detail with other new and interesting 
Starrett Tools in a special Supplement 
to tto Starrett Catalog No 22 B 
Copies of both Catalog and Supplement 
may to had free by appl>mg to Tto 
I* S Starrett Company Athol Maes. 
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Where Use Approaches Abase 

A bit batt log It coming id merrily si the end oI tbe logging line 
Suddenly it ww rf t i ud brisp up beagl against s stump or tr*f 

Something h m got lo five 

If tbe wire rope docia t stretch it will break If It stretches and 
stays stretched chaaces are it wilt break out time If it stretches 
and returns to its original shape it will still be food for many another 
racking strain 

Yellow Strand Wire Rope by its eery nature ts supreme la with 
standi eg unusual stresses Tbe steel wire is especially drawn to our 
own specifications Powerful machines designed and built by us, 
make this superior wire into superior rope 

One strand Is painted Yellow to distinguish it in sppeeranee as it 
distinguishes itself is performance from all ordinary wire ropes 

For economy and real wire rope satisfaction you will do wall to 
specify Yellow Strand 

This company also makes all standard grades of wire rope for all 


BRODERICK & BASCOM ROPE CO, ST LOUIS 

Bfmcktt New York and Seattle / •cfrtn St Louis and Beattie 


BssMds AutowlUs Powwswl A n wlo rt n 
Mbits scssssoriss bimIs of Tsttow Strand Wbe Oops bars stroaghr 
satr as chaS tbs— b ras U Um bean* aI —ariau the —os mr 

YELLOW STRAND 

WIRE ROPE 
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will be dosed for a thus Ttw 
overhead yratmns has waafcaoa» «» 
wWeh stoat be sousMeraMy ninfoceed It 
la esp e ci a ll y weak south of wham the two 
tunnels join *t the oeater that fa, on the 
Italian side 

IMk Bird on Bridges*—71* effect 
of every shorn and blow demered by moving 
▼abides fo orusslng a bride* la measured 
with srianHflo precision by a new Instrument 
ad sy tbe Bureau of Public Roads At- 


the bndse structure this inatru 
a photographic record erf ft# 
of the moving load The device wtU 
greatly eon tribute to safety In building and 
maintaining bridges 

Tunnel vs. Airplane — Several British! 
daiUea, aa well aa semi-sdendfic 
nkaf organa, have been speculating recently 
on this topic, and expressing a more or leas 
definite belief that tbe projected construction 
of a Channel tunnel might never be carried 
out because of the very strenuous competitioa 
which air transport would be in a position 
to offer by tbe time attch a tunnel could be 
completed and got into operation 

Street-Car Routes in many of our large 
cities are largely the result of the r 
cnaual upgrowth that has determined 
layout of the s tree ts themselves Few of 
o ir largeat rmimcipaUtiea would fail to bene* 
fit from an engineering survey of tbcee routes 
with a view of rearrangement Such a sur¬ 
vey was recently made In New York and do 
layman can examine the reco mm endations of 
the committee without appreciating tbe im 
pn vnment In service which would result from 
their adoption 

Newfoundland Water Power-—A total 
of 285 000 horsepower is estimated aa the 
probable output of a project which comes 
from a rather surprising locality Tbe devd 
pment la to be undertaken of the Humber 
Valley Newfoundland with the expenditure 
of |7 000 000 within the next two years The 
power project la tied up with logging and 
other operations In a way which will Involve 
the permanent employment of 1600 men la 
works and 2000 more in the woods The 


the 

paper reacuroea of the island will be very 
largely expanded by the new development, 
which is actually under contract at the pres 
ent writing 

Wood Seesawing Invest!rations.—Tbe 
air seasoning of wood k still in the rule-of 
thumb stage henea the experiments now be¬ 
ing conducted by the Forest Prod acts Labor¬ 
atory In cooperation with sawmills and wood 
utilisation plants to determine piling prao 
tie* that shall result in the fastest drying 
rates consistent with least depredation of 
stock, least amount of required yard apses 
and lowest handling mats should settle tbe 
question whether lumber should be dried 
partly at tbe null and partly at the utilisa¬ 
tion plant or completely dried at the mill, 
and also the comparative desirability of air- 
seasoning and kiln-drying 

Movements in Generate Beads are of a 

surprising variety and a aurpnamg am pH 
tude acoowttng to mUntinary ob s er v atio ns 
on the Pittsburg Cal experimental highway 
which is to be tasted to destruction Irregu 
lar longitudinal buckling or wave m ovement 
of tbe Individual slabs occurs, with contrac¬ 
tion cracks at the c rea te of them waves 
warping of the cross section is for more pro 
nounoed than had aver beta Imagined tfo 
edges cupping up at night and owning down 
tn the daytime and temperature diffarenoei 
are ohsertad of aa muck as 7 d eg r e es b et wee n 
top ami bottom of the pavement, the top be¬ 
ing of course colder in the 
a ormer In the afternoon 

The Snow Removal which w*g plumed 
by antral States for tbe purpose or keeping 
highways open during the past winter has 
been particularly effective throughout Now 
Jersey and PeensyWasta. In tbe former 
State the very heavy snowfall of January 
2820 at no time led to blockade of tbe larger 
through routes, while P m uu q rlvta la was aMa, 
with tbe exception of te*pora*j * 

udes due to s e ri o u s drifting, ip _ _ 

tire Uoeota Highway opw throughout the 
New York City Ufcettfco wde ffeflfe i 
lari* we e — Till tn Jttting I* pm* 
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ASBESTOS PRODUCTS 

For over a quarter of a century, 
GARCO Astwstoff Pfodtict ff 
hare sptendkfly nerved Hie Id* 
dofftrinn of the Nation.Whether 
it be eahentoe brake lining for 
your enr, enbenten b an ter cord, 
pndringn or tnatilnn, tbe name 
GARCO” in annuranee of 
quality. Produced by the 


tflea in America, m f . 
modern plant, GARCO prod* 
nets offer tbe use 
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tnt all right to iMM 
tevmrilMi 4 # the pho to s ta t the— 
gfeeea m an quit* to flMv* a* tk«r 
««* VW «HJ pgfPSW A photoetetic 
togy * dtowtog* fjto toes tloa «» Ab> Unite 
•I aati to to te f f m ny Other «M then to bo 
— peri atm e ww the head of eoec 


M S»ly«v*lwthirbelt« that here 
been retired from eervtoe need hot be re 
getfed to a total Joae If n article in Jfa- 
eUnerf a t January Itot to taken u teat 
A m et h o d of reatorihff the belts to se r vice 
after jefctfordns then with w o v en cotton 
fabric la d es cribe d in snActaat detail to 
aeb possible the apptieatiou of the Inctroc 


White Pafst and MaeUnaa^-Mnch ia 
writes* tpd eato theae day* ibMt the neon 
Atr of proper Ugh tin# In the factory and 
Uahtfnr —fines re have done eocec very net¬ 
ful thing* to ear efaop walls and windows. 
A hen stunt of ocmdderable interact in 
tibia dkeetto* oomdata in the liberal applies 
tioA of A coating of white paint to the lathee, 
ptenSre and other machines about the shop 

The ImtorekaagoahU Pyr om eter—To 
those who hare bean In the haUt of looking 
up— tbs therm ocouple ae eap—tiall/ a eat 
aid try affair whose calibration mast be 
dQM separately for each oooplc and with 
aaeh pslus, it will owns as a shock to lsarn 
that there Is now on the market a pyrometer 
whose thermocouple can be replaced by the 
nasr whan replacement ia necMaary Bncb a 
pyrometer la obviomdy nod cheaper in osa 
than one in which the couples moat be 
bought completely —mthi 

Watt m Tdarance Gagcc. Jamca 
Parker in s mad Issue of A-cnowa Ma 
oMnfsf makes a point which is obviously 
a good on* but which we do not recall 
having seen brought oat explicitly until now 
In practically every com where a pair of 
gs and nPtgo gages Is need the design of 
gags and piece gaged la snob that one gage 
makes contact with all tbs passed pieces, 
and goto ooctlnooaa wear while the other 
gaga makes contact only with the oversim 
or ua ds nrf ao minority and accordingly get* 
little wear In meet ahone It ia probably 
the practice to discard the gage when It 
•bows wear beyond a definite limit It is 
anggeeted that In many eases a re virion of 
tbs tolerance demanded la the direction tl at 
leads to this wear would leave tbs product 
in Just as gM shape ta before and save 
amah gaga expanse. A w g 6 ping gage for 
iastaaoo made to exact stas wears oat al 
moat immediately and oat on which the 
gage-mat— toshes even a slight minus toler¬ 
ance is part ly morn out before it is ever 


Msilslsg Aluminum.—Aluminum an 
ten ** largely Into ma chin e construction to¬ 
day that It ia mpnwary to study dowdy its 
duraetsriatkn from the stand 

point Borne excellent practical advice on 
the aabject Is given in a hanlbooh published 
hr the Britton Aluminum Company The 
company baa fntestigeted thoroughly the 
numerous etumtautt alloys with a view to 
determining their machining qualities aad 
the mqaC suitable treatment Itor turning 
drilling or totting a high speed to found best 
and tito toots toouM have acute cutting 
adgto pretorably finished on in o& stone 
m the etoasaasS angle of a lathe tooth lfi 
degrees ta BA to advised and with the 
Smaller angle a ti degree top rake may be 
givea Cutting speeds trf about BOO feet per 
mis ate are pernuaribte and a heavier and 
faster fmi than with bram may be employed 
|to mMthe muoasM a coeds! aUov is sun- 

SKirosagyti z2E£«z >hST 

«Bt «< hwfrmtW. wkiek tMMb to 

toaus a kstiaag daosdt that may —use the 

•ww <r&3r StSofac ite&Ht nnito 
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"PUMORITE comes with 135 to 140 1- J 4 x 8 
sticks to the 50 lb case—regular 40% dyna¬ 
mite has 100 sticks to the case 

The price is the same per case 

Dumonte under ordinary conditions, does the 
work of “40%” stick for stick. 

In addition, Dumonte is a guncotton-mtro- 
glycenn dynamite without a headache 

And Dumonte is non-freezing at any temperature 

Are these advantages in cost and efficiency 
enough to justify ten minutes of your time—the 
time it will take you to wnte our nearest branch 
office outlining the requirements of your par¬ 
ticular work? 

Our Service Department has been able to show 
hundreds of operators that Dumonte will do 
their work better or equally well and at a mate¬ 
rially less cost 

Probably you, too, will be able to save money by 
using Dumonte 

E. I du Pont de Netnour* A Co* Inc 

A s rp toctoca D mpm r imm mt S al — Oivmoa 
Witmingtoiif Delaware 
Brme k Offices 

Mrm n|ham Ale Huntington W Va San Fnocko Cal f 

Boa on Mm V— Ctty. Mo te n— Pa 

teUo N V MswYarfc N V Baattla Wash 

©tfe®f® JD PtiMbun; kPi, ^otioiWW 

it Louts Me 


Dw ti t Colo 
Dnhitfa Man 


A ct — t o n Pa 
■aa ttia Wash 
Spokane Wad 
SpringflaM I 
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The disc gets 
the wear— 
not the valve 


T HE Jenkins Disc, of rubber compo¬ 
sition, takes up the wear of freouent 
use and gives a genuine Jenkins Valve 
life and usefulnctf that are practically 
unlimited 

The diet, due to tta flexibility, alweyt (bran a 
perfect coo tact with the teat It givs* longasrvico, 
but when necestary, can be quickly replaced 
without removing the valve from the line 

Jen kin* Valve* are Assigned made, taatad, and 
guaranteed for the maximum lervtoa, not merely 
the averafe, and include valve* of bra**, iron, and 
*teel for ateam, watar air gee, oil and other 
fluid* and vapor* 41 Smppiy tioustt Kvtrymk** 

JENKINS BROS. 

rfcfexo Pklltdalvkla BoMoo 


ft awwl nw f 
ftp toe Jenktna 
Hfa mdmrd Bit u< 
Ototx l afre 



A counter—like a conscience 

—tells what your machine ought to do, to do nght by 
its owner. It tells what the operator ought to do, to 
do justice by his employer. It wipes out the discrep¬ 
ancy between the production you now get and should 
get, when you equip your machine with a 


Tkt lar*t $tt-Back Re* 
o l m ti a m ( omnter si npl 
it lots than 4 actual 
ii*f Tk* f«t«U Rowel* 
*<m Courtier Mow tt 
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The Set Back Revokitou Counter shove rec¬ 
ord* the output of the latger aichau whore the levola 
boa of a shaft rraUrrs *a operates Count* owe for 
oack levolubo* and arts back to am bom any beam by 
tamms knob one* rauad Soppbed w*h bom lour to taa 
figure whaak, accordum to purpom Pnce w*h four 
figure*, a* dluabatod, 11000 (wbpet to dneount) 

The Small Revolution Counter at left record* 

the output of mutW mai-hm** whe re a abaft uwUca 
mbcato* aa oparaboo Though smaH, dm cauntor n vary 
'k as ■ a rh a a ai m wtB stood a vwy hrah rate of 
, mafias a aapaaaHjr adapted to hghLha maama 
toTwii iSrect 4 nm bsckwwtf ram, flXOdC 

Tim Voodcr booklet okowo counUn Jbr all product-recanting pur* 
poses, ond for counting requ ir ement of opodal natur e no free 
to all who AaX — or anticipate — a counting problem. 

The Veeder Mfg. Co., hJXco^ 


Patents nt Trade-Marks Natsa 

TtiMliik “C. * C."—A Newt tn«U- 
mark dsrudon fa of marked latsmt to tbs 
public at large Za this esse, OantraB and 
Cochraa Company, Ltd, Mr «UMUuo 
Its rights to the trademark ,l CL it CL* toe 
gingor ale, particularly in combination with 
the word * Belfast** The demo in the 
in question mm tty iaaued by the Sup 
Court of the District of rolumbla, enjoins a 
Arm of local bottlers from using the trade- 
marks complained of and directs the sur¬ 
render of, and forbids the use of, any labels 
bearing such infringing marks, which would 
band to deceive the petalle aa to the brand 
of fingar ale aold 

Co m m ercial Success as Evidence of In- 
ventiim —The importance m resolving 
any doubts oa to the question of invention, 
of commercial am re** and practicability, la 
lery frequently dwelt upon by the courts in 
decisions In patent nwca Bitch commercial 
success in Itself does not constitute evidence 
of intention, hut it has great effect In re* 
tohfng any doubt in regard thereto in favor 
of the Imontor Tn a recent decision the 
T T mtcd State* Circuit Court of Appeal* of 
the Third Circuit (Sandutky Foundry k 
Machine Co vs Laband, et al 274 F 007), 
held that oven somewhat vague and general 
proof of commercial success is sufficient to 
constitute evidence of Intention in the ab¬ 
sence of contradiction 

Recovery for Infringement of Patent.— 

In equity tlte rule for recovering for In 
fringement of a patent is that where the net 
profits earned by reason of the infringement 
do not autheientiy compensate the owner 
of the patent for its infringement, there may 
In a proper case, be awarded damages In ad 
dtilon to the ascertained net profit*, and 
punitive damages may bo awarded In the 
courts discretion but ordinarily the pe 
nimary gain* arising from salea of an 
Infringing article disclose the narfulneaa and 
commercial \alue of the thing invented aa 
well ns ita (tie mi vantages and may well con 
atitute a guide tn the true measure of dam 
ages (Philn Rubber Works Co va TT S 
Rubber Reclaiming Works 276 F 600 ) 

Elect of Later Patent, in a Suit Upon 
a Prior Patent.—Tt is a well-established 
principle of law that the ususnte of a latir 
pntmt la prims fade a presumption of a 
patentable differ* nee tn tween it and an 
earlnr patent a* laid down in a number of 
deumons of the Supreme Court of the United 
Statu for example in Mllhr \s Eagle Mfg 
Co (151 TT B 180) Relying on this de 
cialon and others the United States Circuit 
Court of Appeals for the Ninth Circuit, in 
Western Well Works Too* is Layne k 
Bowler Corporation <278 r 465), again 
expressed the rule that the htiteance of n 
later patent raise* a presumption that the 
invention dalmtd la different from that of 
on earlier patent and die burden of proof 
recta upon the complainant to istabludi 
infringement Tt must nevertbehw 
membered that despite this presumption it 
ia quite possible for a patent to be infringed 
bv a machine or an article which itself may 
be covered by one or more perfectly valid, 
later pa tints and the question involved Is 
not one of acton! infringement but merely 
of the burden of proof of such infringement 

Proper Namaa a* Trade-Mark*^- Any¬ 
one has the right honestly to use hi* own 
name in connection with hi* business, even 
though this oae should interfere or Injure 
the btiNtieos of another prmlded, however, 
that he iuks e\erj nasonnble mean* he can 
to dintinguUh hi* own business and the mer 
rhamhse which he places on tha market from 
those of hi* competitor In Btix, Baer k 
Fuller Dry Goods Co vs American Plano 
Co 211 F 271, the Court of Appeals in 
the Eighth Circuit said “It u now settled 
beyond controversv that a family surname is 
incapable of exclusive appropriation In trade 
The right of e\ery man to use Ills own name 
In his business was declared In the law be-j 
fore the modern doctrine of unfair trade' 
competition had a risen It k part of tbs lawl 
of trade-mark The subject may, therefore, 
be properly approached from that side 
however, the name has previously become 
well known is trade the second earner uses 
it subject to three important restrictions 
(1) Be may not aftraatirety do* anything 
to earn* the public to believe that Us article 
la made by the fttst maanfactnrefr (2) Be 
meat egerrise reeeonebk care to prevent tha 
peh tie fkem so bettering (8) He must eger* 

lasers*. 

Of 
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Electrical Notes 

Summaries and Excerpts from Current Periodicals 


T|Ut 8sp«rplV«r BysUttr-An Aiuer- inenro thin machine a very (food than of 
fl^yr manufacturer hat rec ei ved orders from popularity, especially where easy running 
Hf yloatrio company of Japan for e fo ctricsJ and good speed are nought for on curved 
gqnlgMnent to be need In two targs hydro- roads. 

******* tJot ^*^! < *,- ltr *^ to SjSaT^wet f«r Norths-An «r- 

jgpa rpower ILSliSf 1 !* iiunm tide in London Mutineer of remit date 

* 0 *52“ t ® Jf J*. too tain ■ a comprehensive accouut of one of 

****** **** •VtiP own t ** the northernmost electrical developments in 

gpoot ^tWUpUW. the world—that at the Porjus waterfall in 

fllddc gtaam Boiler._ITiS efficiency the extreme worth of Bwcden within the 

•# tbs electric steam holler of fire tube type Arctic circle. This hydroelectric plant 
to arnettoalLy 100 per cent, according to the serves the industrial interests engaged In 
ff torts? JHeefrie Review This high effl- mining the Immense deports of Iron ore made 
©fency to due to the fact that all the energy accessible by railroad construction in com 
bl expended inside the boiler, and if prop- parativrty recent years. 5,00(1000 tons of 
arty heat-insulated the losers from radiation Iron ore being now exported annually from 
in negHgjbto. These hollers will appeal to the district In deforcin'© to the tourists 
amtoeam for the reason that standard boil one waterfall above the Porjua development 
tr ansfor mers, governors and auxiliary has been permanently rcsrrretl an a scenic 
dtvloas are need feature. Thu Porjua wuter power la a com 

^ . _ _. w hinatiou of rapids ami falls, one and a 

Ffcaal Haajjtt on the Btortriicrtkwi of quiir ter mitos long, which continue to the 
Rattw*ya<-~The report of the advisory 0 ulf of Bothnia as the Orest Luto Rher 
mmnlttm of the Brftiah Mintocryof Tran* H er© tiam lo.OOO-kw generators deliver 
port present* tto eoodusiotie arrived at after at 80,000 volts over a 200-mlle tnuia 

thoroughly studying the operation of various jnimion faZ* 

■yate ma of railway electrification and the 

•xtaut and character of engineering regula A Voltmeter That Measures in Hun* 
Bona dartrahle to facilitate continuous travel dreds of Thousands.—With the gradual 
•tar connooting railway lines. The priori increasing of transmitting voltages up to 
pil recommendations of the investigation are nearly oneqoarter million volts, It Is Inter¬ 
net limited to British practice, but are of eating to note a new voltmeter developed in 
taternatkmal application These are (1) Rngland for tlie measuring of high poten 
That throe phase alternating current be the dels. The new voltmeter to based on the 
standard system of power generation, (2) principle employed by Lord Kelvin, and sub- 
bat direct current be the standard system sequentiy developed by M Abraham, the 
of power distribution» (8) that 1800 volts, eminent French Investigator, of the ettrac- 
a multiple or sub-multiple be the standard tion of two oppositely electrified conductors 
distribution potential. (4) third rail, the protected by guard pUtea. The Instrument 
ovortiead wire, or both, to be the standard can be built for measuring pressures up to 
distribution conductor 200/100 volts. The change-over from one 

— , . . -m _. - .. __range to another is immediately effected by 

ffriaphoalay Through CfiWoaj—111 Iro- altering the distance between the platen. 
eeht tomi e An important feature of these voltmeters is 

that & ^ng used exclusively as the «H 


no hm cemeumm wstatic voltmeters depending upon the use of 
toed in a table, and the improvement ob- 
gained by the addition of indolence in the 

form of loading Is illustrated. Tables are A Novel Method of Road Illumination 
given of the coil-loaded end continuously was employed for night racing at the Oregon 
loaded cable* that have been laid. The In State Fair last fall, according to a descrip- 
trodoettott of telephone repeaters neceeei- tion in Kleotri&tl World. The lighting 
totae a anmotb impedance frequency curve equipment consisted of 08 1000-wstt, 120- 
tor the cable, and this is more readily ob- volt lamps supported In enurn* led-steel eUlp- 
tained with continuous loading. A comparl tical angle reflectors equipped with sjxvUl 
wm to made of the two methods now need hoods made to reecho “mogul” series sockets, 
to loading telephone submarine cable, show The fixtures were hung at an angle of shout 
tag that the balance of advantage to on the 20 degrees from vertical This was done so 
aide of the cantinuonely loaded cable. that the lighting units might be hung at least 

fflartrtoalT Komi pond Farxltu**— 1 Tha 10 fef,t ,rom **** of the track to keep 
latest novelty la electrified furniture, so to *be tt p ht M l J w * M ot 

-*• Tt was first talked about in 1015, racers range of vision and at the same time 

Moordtog to Rleetrioml World, but it to only *£• ^ Proper distribution of illumination 
during tbs recent past that progress has The *Mpttoal type- of^reflector was chosen 
been made in this direction Electrified distribution wee wanted 

furniture to nothing more than furniture "d* The poles were 

that has been wfoed and provided with suit fw * **??* 0,1 £* n,rvw 

-VI- niiiniiti «1 outlet! to ftMiUtato tho om *** "•* ,p*rt on th. «tn»lghtaw«j». The 
Tuunpaw riMtrlnl deriee.. Than tho of thewria. qwtern ot etm.lt. reduced 
eUetrlAed bed la om In wfateh outlet, ete fh* oort: of th, wiring materially and made 
movkled along the edges of the bed so that B Poeadble to use the messenger cable for 

“ toTO, * tor ln thc 

h P r T td r < l. wi t ^ » BeetrienUyDrirmi Plowt-Two differ- 
SO* of oatlrta at tha jw, ao Aat the riae- Mt typea of elcctricmUy-drirea plow* have 
trto ootfbe peroola tor, electric griU oretoettie been recently built and tasted by two French 
toas ter may be r e a dil y connected. Tha Ns- aeeordbm to Revue Oeneraie tfe 

tbMinwjto Lamp Asaoctotioo^takewell rjnSrtrtto. Awall plowing set buUt by 
«M»gh rtfta slectricallyequlpyd farulture DouUbet, consists of two little trailers each 
to have drawn op a set of speoOaittona. with a 18-boreepower motor-driven cable 
Hltoilrie Laeseaetira Drivaa. — Brief drum bidding 500 meters of 0-mlllimeter 
esmmaate on two lines of development, steel cable. The two trailers are placed 
namely, the wUt and (he ooopttng-fod types, atoogaide of tbs field. Two stationary pul 
af* non talked In * reoent lama of Jfagtoeer leys, anchored in the ground, lead the cable 
tog. Baferaooe to made to experience of etuto to the plow, which goes to and fro 
eoees' American enginear*, particular attau- across the field. After each furrow the 
tife Mot erttod to some comparative *tsets pulleys have to be met, and after each 80 
of atoup am tooomotivcfc In *oon- meter s of farrows their anchorage has to be 

rttoduh, ti* **y*i Tt to qkito fibs- changed. A light self taming plow to used 

rttito that!* tortgbt wottog, ot, Indeed, to A large Rowing art baa two heavy trsltora, 
Mb jwMOfir names ee to pvqbabfe to tbto each with two cable drums and one 60* 


a mmUy tor eoese time, tha q*tH or dfractr horsepower motor Two permanent anchor 
sto to o t drtn may sofitoe; but there would poets am provided, and both traitors more 
«mm, **, th* othar tomtit to be titti* doubt the width of one tom# after each cr os s 
tim tof Mm Iti ebiotrtoal deafen pro* ptowiag Tbs mm H set will 0m one, the 
■ to te d At tt*. totrdduto to * *f tW opnfflfit* fine set three hectares per day. at an ap- 
■RTtiMdfc toStojBEtiS ttoatottoto perndmate cost of *fi francs ani 60 ftuoi 
tofifafiinf agitobir otottoof p*v totto remiwrlrelj 


BIG BARGAIN tOCOO 

14 h.p. Electric ™ ^ 

Grinder and Buffer Chica8 ° 



A big-capacity machine, 
weighing 38 tbs. bare or 52 
lbs. boxed. Has 6x)4 inch 
Norton abrasive wheel and 
7 x % inch cotton buff—not 
the small wheels commonly 
used on machines of this kind. 

Motor Is Id, h.p. (not Mi or H 
usually put onto grinders) totally 
enclosed and dust-proof. 110 or 
Our pricM f.o.b Chiugo. 220 volt A C — 60 cycle operating at 

CompUt. with A C motor, u 1740 r p.m. —just the right speed 

* ' '.' ' *?*- no lor die luge diameter wheels, to 
Wilh DVO?™ *> wtthout danger of 

6-inch Wire whMi, extra - 1 io burning. Motor ia guaranteed for 

one year by the manufacturer 

Ideal for Hotel. Restaurant and private homes, for grinding tools, 
cutlery and burnishing silverware. Large enough for public garages 
and machine shops. 

Ordinary price for a tool of this size is $50 00 to $65 00 

Motor atone with 1H Inch grooved pulley is offered for$13JS0 
or Just about half usual price 

Stei Cosh with Onto, ot w* will ihlp COD anywhm 
in the United States, if preferred 

NORTHWESTERN ELECTRIC COMPANY 

418 South Hoyno Avenue, Chicago 



MUSIC FROM THE CLOUDS 


T HERE'S donee music, concerts, opera, 
by talented art i sts ■ In the air every 
evented—waiting for you to "listen in" on 
a modern inexpensive wlrelen telephone 
outfit Bcalds the mode, yon can also 
enjoy lectures, speeches, sporting results 
play by plev, church servi c e s , important 
news, weetoer forecasts, time signals and 
msay other intensely interesting features 
which ere broadcasted free of charge every 
day and evening, from powerful wireless 
telephone transmitting stations located ell 
over the country 

You eon listen r right In your own home, to 
"Music from the Clouds" with no mote 
trouble then with a phonograph Complete 
•eta that require no previous experience to 
operate s ucc e s s f ully, can be secured as low 
as $15.00, depending on your location end 
your HisteBec from a broadcasting station 

Continental, ns "New York’s Lending 


Wireless House," has assembled a wide 
assortment of complete seta to receive the 
broadcasting, that anyone can operate euc* 
ceaafully They cover s wide price range 
end among the assortment thsre is surety 
some set which will fit your particular needs 

Mr BurghardendMr Grinin the operators 
at 1BCG, the tram Atlantic station whose 
story was featured in the April Issue of the 
Scientific American, are the active heeds of 
the Continental Organisation They have 
assembled around themselves a staff of ex¬ 
perienced wireless experts who are com¬ 
petent to help the beginner ia wireless to 
make his first venture entirely successful 

Decide now to enjoy the daily wireless tele- 
phoae programs in your own home And 
deride at the seme time to get your Inform¬ 
ation and supplies from Continental, where 
recognised wireless authorities will take e 
personal Interest In your succass 


CONTINENTAL RADIO & ELECTRIC CORPORATION 
Dept. H5 6 Warren Street, New York City 


if 9am Uea near New Yerk City drop ia at tke 
Cmttmeatml Were end Hum te tke dtfereal set i ia 
metmml ep erati ea See far j msteeif kem easily yea 
e^ter^sta s set ia yeetr rse keese 
// am Hoe farther ewes, CeeUamial eaa serve yea 


eiUieatb kw mail SeadUc far ear mem SmkHm- 
item jest elf tke press Med era Sadie This Itt 
pete kemk jpaee yea a template stare of mreteu 
ketk tejepkeme mad tetearapk mad mpiedas ta 
aeu-tfckaieel language last kem te receive tke 
knadeatUug ia«r#nMr 
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Wbew to I 


A Renew and Commentary on the Pngrm-m TMf Branch of 
Rapid Communication 




IIOc CHARGES RADIO A AI to 

flnoaALAM wxuTi mum w knMUmif 

EarvsifetiiMrf 


2 Music and News 


BmUH Hints by Ribs.—A anal weekly 
radio telephone Health butted eorvkw has 
bee* lnaugunted by tb« United States 
Pnbtte Haehfc Service It Is planned to 
broadcast e v er y Ti esrtay and Friday through 
tbs naval radio atatlo at Aaseostla Ta a 
miw s ag s of advice or bow the oversee man 
and woman may Inaur* continued good 
health Under very favorable weather eon 
titions It Is e xp ec t e d that the m s —ag e s will 
be beard on the I adilo Coast to Europe* 
and the north parte of Sooth America. 


Kennedy Radio 
Receivers 


Are recognized everywhere as 
the very finest made 

ButtuHtiM ami em refeeW 

The COUN B. KENNEDY CO 


RtoHv BmkUag 


tea Fiaadwo 


No wireless receiving set is com 
plete without it This loud speaker 
makes it possible for you to hear 
all that is in the air as if it were 
being played by your phonograph 

Wr tu for Uugtrttcd ftidtr 

Mstnsfox Co* Oakland, Cal 

N Y OrtWi ST»fc>MlkA«ew 


*lloV AND VflHXT TO BUY 
in'Radio Equipment' 
Udva tltU of a 'Booklet as 
pdbtistl aotjfcfapg joat the. 
tnftfojriten 0oa maqt atari tiuHa 

Jckodfottt todb&i 

"P es ter s '%Mk* ffeesrheds fanp osM tat 


Radio Inventions 

W R eban be pleased to have yoo 
consul oe with mgard to patent* 
inf any new radio equipment which yoa 
may develop Two members of oar staff 
of attorneys ferme rty with the Western 
Electric Company specialise in pat e nts 
relating to the radio ait. 

OAca oonsuhation particularly Invited 

MUNN a COMPANY 

iessst*- <&£?& 





■r _ A i» - mb be beard on tbs I adflo Coast to Bump* 

jfe# ML 1 Ilf 1 and the north parte of Sooth America. 

IknVlw Radio Telephone Broadcasting In 

Funo. Mwehttti AmMm mi Spott* Frug^Th . pop qUnty of radio brood- 

men wnte lor Free Uteramm easting has extended far beyond our own 

borders RngU d is doing a Uttie radio tele 
THE BEST IN RADIO p»o e broadcasting so U Berlin and tbs 

WHOLESALE — RETAIL dea is taktof real chaps to France We 

learn froa a reomit news d apsteb that 90 

VIRGINIA RADIO COMPANY ballet gi te danced to mus e played 25 mflee 

^ M „_away as a feature of a mat! ee The pet* 

Chariottoenllo Virginia formance was li te ssd by Prof Branley 

■ - ■■■ . ■—— - the pioneer wireless worker and ex President 

" ' Poincare 

Guiding Radio Waves*— A Ukrainian 
engineer ta reporte d to have di s covered a 
method by which r dk> meeeagee may be sent 
to a feflnito recrivi g station without the 
langnr of being Int e rcep te d by other stations. 
It ta stated that by means of a simple ap¬ 
pend a tl e so-called locked power line of 
the magnetic (Ml may be straightened out 
and gro pad Into parallel rays Thsss rays 
are sa d to do away w tb toe necessity of 
n rial* If this report is true it seems that 
we are on the verge of a new epoch to radio 
Hone er we shall have to wait for complete 
d tails b fore pairing judgment on the merits 
of th a new teutlon 

Medical Service via Radio.—Arrange' 
manta b ve now been made whereby any sb p 
provided wi h a radio outfit ca receive 

__ _ prompt medical aer lea from toe t nlted 

State* Health S rvicn through on* f several 
PI n Radio Corporation of America stations and 

EjmCO senior l DOvg other ataton* When It is re emboredtlat 
m 9 # _ only a small proportion of the total number 

Ehnco Junior Tuner 

(For Crystal Detector gpd become* apparent The ship 1 need of modi 

Vacuum Tubes) cel service can now call up the nearest radio 

ELM CO DETECTOR AND TWO •*•**“ ,^.°*!?^,?f n th ! n < T , r j^ l^* l T 

STAGE AMPLIFIER WQ r g men eai attention ana receive a 

ELMGO TWO STAGE AMPLIFIER <H**noD» of ouch euau uud (Mtht* inatr e- 
BEU, ROTARY OUENCHED turns uu to treatment wlthtaTt tow tutoutou. 

SPARK GAP Hlsk Power Vsnwu Tub#*—In mb 

m naction with f rest Britain ■ Imperial Chain 

f us / j —* world wide radio system that baa been 

THE ELECTRIC MACHINE CORF under way for a long time—the Technical 

INDIANAPOLIS INDIANA Committee recommended the use of high 

. powered tube inetaHstio&s A ooistderabte 

■■ 1 ■ - — amou t of very valuable work bee been 

THE RADIO STORE ■Adnlralty working*^con?*nction with Ihe 

aa wahwu * ad dam im Mallard tube bulldera 1C eh p rogress kss 

00 NORTH LOS ROBLES AVE. been male to the construction of ail oa tubes* 

PASADENA CAL. which be e now been mode to lO-Ukvwatt 

TtD.fc.fa *.**«« .MitoPUBf*. b. *d*te. The result of toe work will on 

Tnrninfo tee ■Easvaqe n« f em be Zm h> btedly be seen to the forthcoming year 

tea as apt or lairi y Umnoi ami o b# 

Ca ora a maim a* m r ata* I «m not took if JJ ■ B V * «Tge Dumber Of lend St* 

Baooa r*d# i rate yoa o roa aaafw tions operating on valves of large power 

SqilBBtoDt *f th. SU*a TtitaT 
fTifT.fr - tT. bLTo “UfuyutU" u deueriMd la • rwwnt 

MMM MiiIm ivToTto OHM** >••«•( JUdt otUUHM t* On both utausMV. 
wb. DM /to to*, m wMitail u B kUowatt tub. tranonittor ha* huts la 
be Sock m. stalled with a wave range of betwe en 9000 

and 0000 meters. A 6 kilowatt motor 

PAUL FRANKLIN JOHNSON £rnntoTaet l. *ed to wodncTtoe Piste 

high tension for tour rectifying and tour 

;—-- - . ^r— osetilatory tubes and toe low voltage eurrent 

aa_■_ wf — tor toe besting of the filament of these tobeg. 

W w V J ZI A ^ — Both vessels an eq ipped with a radio range* 

\JLT | *7 A 13 W\ findsr or radio goniometer M wUeh redneed 

ff JL 14. to Plain Rngllto means e radto rompeto A 

— u- . -_ _ distance of M00 kOometera has been covered 

Wartfa—* ■ ■Mfrt ii.at U wawPtiaaa eefdy by meoeams sent from the tmrttte* 

ALL BATTRR1B8 IHlfPKD POSTPAID of tbs Peril 

gNa-.sIsTni IT V ?s JCffsUSn&^iSSSJt 

i I | a iSTSSAS- 

asrMSjjisa aS s is t? ye** 

Write ter Cetetegu* Ml • hriassratek bTZT 

nr; 


aim aaa Mr P loa I • b oa b« praaa asd 
w to Sted y Sirs tofd to aa yeaa Waa» oi 


PAUL FRANKLIN JOHNSON 


WIZARD 

WariADwt ■ UHH.UniNw 
ALL 1ATTU1U IHIP.KD FOflTAIO 

.nr™ tv w ear 


ti rough toe air caa operate except mMUr thd 
Armstrong patent even toe m oder n anW 
ptac tone of wire teteg rg phy sad pl™r 
must pay tribute to Armstro n g pe 
risimed Indeed the Atmeteeag mtiaethi 
action or fa e db nek oonetitutee one eC tog 
greatest advances ever made to toe radfct tok 

He Bede Iadzsiiy^-Xt la eridant 
tie radio Industry kss expended to ua 
| dreamed of pr o p ortion s within too peel tow 
steatite It is net sorgrtoteg t hte sto e jL to 
tom that one concern expects to de a Mb* 
ness of Wall over 980000,000 tola yea* JeSg* 
tog by the returns of toe Rato few SMMtik 
There to an eveHnrrearfag de mand tor 
vacuum tubes H to eatfmated that by tgto 
writing T5D00 tubes are being toned oat a 
month and that by toe time tots residue the 
reader the pr oduction win probably meed 
100000 tubes per namth. Authorities in and 
out of radio ere of the opinion that the mdto 
b a riu m ne It to now develop i ng to going to 
be greater than tbs phooograpWe industry 
which I ee been doing a tmelnm ha worn of 
1400000000 per year 

Ratio Link ta Telegraphy^Ibtperiauate 
on substi t uti on of a radio transmission Usk 
for the customary wire tran smis s i on Hues on 
the coumerdel multiples printing telegraph 
have recently been carried oa Basalt* ace 
given of tests made between New York gad 
CUffwood N J a distance of 25 eritoa The 
usual ot tiring • gusto from the printer were 
transmitted by wire to the radio reoat * wh er e 
by means of a relay controlling the radio 
transmitter they were c onve r te d into radio 
signals The received signals at CUffwood 
actuated a polar relay and converted toe 
radio signals back to wire rignato which were 
relayed fay wire bach to toe printer laboratory 
in New Yoik These teste showed that 180 
words per minute could be eattofaetortiy 
aont aeoordlng to the Journal o/the FteAMte 
fnstotofA 

World Wide Radfte*—I9very leading netto* 
to interested in estabHsMng a system of 
world-wile radio Germany bad such a plea 
before tb* war which lute a distinctly mitt* 
tary tendency rather than a purely commas* 
rial attempt to keep In touch with ell emm 
tries both far end near Great Britain bag 
bad a worfd-wM* radio plea to many years* 
and of late tbs subject baa been very mueb 
In the forefront of British dreiea. It to 
understood that the pres en t plan ooasideia 
six principal centers b et ween which vriteUe 
radio eommuniaatien to required name l y 
Great Britain Canada. Australia* New Esa 
land South Africa, and India. Gtoogtopfctoal 
eottrideratiooa suggeste d toe postponement of 
Canada and New Zeeland #f toe mmaSatog 
four Australia. Booth Africa, and India 
form an equilateral triangle about 0000 aritas 
along each ride while Baglaad W about 8000 
utflea from South Africa 0000 antes tom 
India, and 10000 mRsa from Australia The 
United States haa also a plan to wodd-wkte 
radio which Is rapidly prog r ea du g tow a rd s 
raaltoation 

StidmcrriRitie PhaMtoxttflwt 
Issue of The mmkjMm tom awear* toe 
following editorial eeeoment* wmah algf 
sound food for thought Apart freax toe 
press stunt* of whim wlretem haa been toe 
victim (or conspirator} tog thing tost Md 
strihea the ebesrvir of program to ffito 
branch of rieetr l os l servtee te tbe^eamrmoua 

the tow ndoiouetla shtosd no at the fugit # 

if. MtmSuSS amommmk 

iHnkNM nl|MWWN fta 

Jssyas'Afjstiffs 

art >mi ttrt m$ 9 "m n m kf. 
la dm ro«. rt. 
tkutaaMwUe 
■EDO jltoal 

rtfefSr 

fc Drt rt tM 


Writ. Dr CMMWN Mb i M 
WBARD BATTn 
OM.LHU4MIM I 
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VENUS Pencils 
known m ww y 
quarter of the 
world for their 
mooth, wtindifce lead, rep- 
repent die acme of p e rf e» 

lion in pandit. 

VENDS drawing owl wri* 
fug pcsdli brare penal 
aMRiart, pencil kccurmcr 
ad penal eamomjr m welt 

17 BM D^mi, t Ckpytag 

&miUrZiSE« • £S£S 


ihpfwu 

laripi Ini Pno aUb 
•17 M Avow* War Yak 


jUk »s aboa* mr new VKNtJS 
EVMPOINTED METAL PTO 
CPU from II00 vp. 

VtttJS THEN LEADS a* 

imdileMil 
mIh 
»<rui 


Electrical 

iMlnoen 
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more ‘man two 

a day/ 



AmattUodNeUi 

GomMUtott^' 
part to tin Mowawa oampalgn with a 
IMMm pf hi* own invention 

"MW* IpqgiiT*—It U found that the 
d e dgi of the ZB*2 was never examined 
tod discussed by any ofllcUi committee be 
tore con t rac ti on wee begun The Court of 
Inquiry fade the accident due to structural 
weeknede 

A Mao of One Million Franca has boon 
offered by the Administrative ( oundl of the 
Committee tor Aeronautical PropAfUida in 
France, for an airplane engine ahkh will 
give satisfaction in am ere toets of durability 
reliability eaift duunantUug erecting etc 
Teets will begin In June 3928 Competition 
m open to the world 

Taking Baby for am Airing*— 1 
weathercock atop the 200-foot a tea pie of the 
pariah church nj Leister England was mir 
rounded by rain cold and fog wlxn three 
viators arrived They were Herbert >cville 
04 hla eon 88 end hia grandson a fine 20* 
poond baby Son carried grandson while 
mother and grandmother anxiously watchod 
the cUxnb from the church tower 

Altitude and the Human Organism*— 
Mountain miners In the Amies do heavy la 
bor in a rarifled atmosphere that makes the 
slightest effort fatiguing to newcomers Amer 
lean and Canadian scientist* are in Peru to 
diaeovaf whether this immunity of the mil era 
Is doe to changes in the blood or to other 
functions. The scientists will yield their own 
blood both at sea level and at three miles 
altitude and the samples will go to our uni 
vanities tor analysts 

Flights in Fag Made Safa—A French 
navy lieutenant has perfected a system 
whereby the principle of the submarine cable 
tor directing ships is now applicable to air 
planes flying by night or in a fog Two or 
three amperes of alternating current are sent 
over telegraph wires electromagnetic appli 
ancea aboard the plane are tuned to the some 
frequency The pilot is said to pick up vibra 
tioas easdy from a distance of three miles, 
and to follow the wires without difficulty 

Fir* Fighting by Airplane*—Paris 
ttirrad by the 40 000000 franc Are that con 
sained a Mg department store is considering 
the equipment of air planes with firs extin 
gnlshmg bombs These would be filled with a 
gas that chokes out the flames without being 
Injurious to the neighboring population 
Aviaton proposing the plan claim one air 
plane could carry enough bombs to ratio 
guish a large flro well under way Experl 
meats are to be rou looted in the suburbs to 
d e t e r mine the hombdity of the scheme 

Dirigible vs Airplane —The ZR £ 
disaster wm closely followed by the destruc¬ 
tion of the Na\y bailor ns st Roekaway 
From till time England ■ first big airship 
bnflt by Dr Barton crashed m it* maiden 
flight at Mnsweil Hill the history of large 
dirigibles has been full of failures The air 
plane has progressed in sise safety an! 
■peed from year to year Its supreme Impor 
tance as oi arm of defense l* unchallenge 1 
and it might bo btttir to let other nations 
dally with the expensive and dangerous gas 
bag and to strive wholeheartedly tor suprem 
acy in hea\ler-thai air machlues 

Gliding in Germany*—The gliding ax 
peri mentis of Herr Halts Richter have been 
attracting no little attention eton from this 
side of the water This German expert 
men ter began his first experiments in 1908 
and Je said to bt the earliest of all glider 
fliers now living In Germany He is, In fart 
the flat German gbdtr since the late la 
Bunted Herr Lilienthal, according to Aero 
nanftoaf Engine**f In a recent glider 
tried fag Richter the aviator rests hia dhows 
on the longitudinal me mb ers of the frame 
and controls the tors and aft attitude of the 
machine with an ordinary tail elevator ©per 
ated by a abort lever which ia worked by a 
movement of the wrist The machine la do* 
jigged to be Inherently stable laterally* and 
consequently ho lateral eon tools are fitted 
Urn aviators own legs tom the undercar¬ 
riage of toe machine Altogether Herr 
Richter bee made mete than a thousand 
gmta wtta wm finoti types er fmuen» ana 
with Emm of otto* MutrwMn. Uh imi* 
vocthr ttat ft* 9MT kwM*t tettrat I* ftk 



I* ft* Mb «( ft* 


you Designed t/izs 



9S&SM& The feotmea you believe a motorcycle 
ought to have you will find in the Ace 


TN8TANT napoiuc like the dash In, action of a 
A thoroughbred daring speed end astounding hill- 
climb mg power or the comfort of a alow swinging 
gait that eats up miles with perfect rhythm—such Is the 
performance of the Hew Ace Four*Cylmder Motorcycle 

You 11 thrill as te slips away st tbs slightest twist of 
the wrist You 11 marvel at Its pep on steep grades 
You U find it hard to believe there • a gasoline motor 
under you—so silent clean and vibrationlees ia the 
Ace Four 

X* 1 •to^ihoueegde of othar motorcycle ridm helped Mon 


teemed you warned and Mated but wl ftch wm ao Mirnirfili 
to find It was yoor opto cm that helped nuke tha Ace ao perfect 
toot aada pooafblatbw now kind ofmotenyde trwwpo n aUos 

Doo t ala* aoathar day of It Oo to the Aee dealer now 
0* a demoaetmtloo If you dm t know tha Ate daalar write 
tfa fmr Oh ta t rated d ucrip ihm cotefcg mod A ‘ 



ACE MOTOR CORPORATION 

Krio Are awd Sepofre fit. PHILADELPHIA, PA*, USA 



u RADIO FOR EVERYBODY” 

fieri too book roa bswe beet* waiting fcr-tba Written by A C T ea cart w, Managing Kdfcor of 
AkCofr odte wk h on tbo oxpteoadoM and la ficiantilte A mating (fate book la edited wttt an 

h itorta*te toa jya^ oj N^^ Fw"ra 

ngh all tha veriona tgantui 
wy to operate and tieta n Is 


frag of 

book la la f b y aaiabli la your horae. 
Mcsjttje Iqr mafi tig Qot la yoor sfe 
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CLASSIFIED ADVERTISEMENTS 

The Markrt Piatt far the 8m oft Advertieer 

Advertising Id this seettoa U 91 00 • Hue No has thu five tor soars than twafrrs 1 n«* nuiild Coeat urn wordi to to* Am. A 
dsn must bs mcoo punlsd by a rsmittsass. Advert!——all for lnstrtioe to July nnwbff shook! bo nwl wd by Hay MA 


. 00 > profit Fro* itai W Low sot PATENTS If jtm hove a potent to sell or toojh 

■ **k to IM giTpjjllaljn to Tuiily .^a Bmm 7 1 m 

a itomoolKi Large mmo 1 Mo expeti nrosowsy Mow tots 

- Ill to 9 jot a wash easy _ Bxofe- —- -~_ —:-1-:—— 

Acme Letter Co ENA 




Hers s big money and IshMsdeua 
oats Izb llprolH 95 0 ToJC1Bw 
I nitials to skkr doors of autoe Every ear 

_ ambrimj* wamas _ 

' WXiTKRS send today for free 
a tsadlng magulne for writers of 




rise. Poems Songs Instruetlw 
i Dorset 9M Butlar Bldg Cmrln 


MAM META L TOYS AND 
Novmnt 


■ ' fViUJ.TeW l jTg ! 

SSlSf^! 


WANTED on lance_ 

if metal toy* and novelties 

iud f XBT’w , EfiK , flT*ffiS&’S 

baseMMl players paper weight* nutah 
sobilc ornament*, •ouvatur* fdver 
Us, and bundrsds of 0% thlmm 
of toole neces s ar y Hundreds and 
^eqmpleUj gr^r Bro n ^aeaat hi jc 

w aras £$ ‘vsrrSE 

strictly buamssa Catalog and la f o r m a 
Metal Lam Pradueta Ctnunr ISM 



M se rri aa,. sqaars dsaU O e rt b rigo ay Eagtoeers. 

tXPUUMKMTAL ItMU WOM ffVfclOr _ 


Mr. Advertiser: 


00 At sent free Tins eom- 
weU Utnetrstod valuable booh explains laa 
way the Ceu eee and Cure* of Ovjrr-hmtJng 
Ford Tfassr Curiaa Piston Ring Trow* 
• Adjustments and Repairs Con* 
rnuumtsskm Tr o u bl es Care and 
« . .ixk . Stot ping Axle Gnaw Leahs . 

-set kelly every other phase of Frt 

Bend Ue eoln for three m o w the 

gSaa-g BgR 

- OWNEM Cemgemea —Ms- 






ml ihr ufrSrOf thu 

»;.a!fe y i>hjr.ve»» wMa. fe 

eqneakmg man. ban art rust muto- 

jpi &l 1Kr8 ^s| fSurs ^Ot^wfe 

to whplsssln dwilers awe to finance 
Ajjj^^HjgteaIpringTRUr (19) Co 


e r rs a Tii mi r 


iVlM 


Ms*ms 

■Hnu toob 


»» run Mr 


ikrlaa Mwhr 


Wia iBds tgjjarsgggr 


UA« i»»w ■ wwurni profen 

a few weeka Easy ton 




\uxr% 


Ww 


resekm of your 
w feta A new 
earned by any 
mriis for train 

M or ruuih to 


P L imbtk ntUJtlas water tin 
mining enterprise* prompts 


Do you realize the oppor¬ 
tunity that this Classified De¬ 
partment offers to you in 
broadcasting your wants or 
offenngstoanaudience of over 
one hundred thousand read¬ 
ers’ Spread over the period 
of one month, it would take 
an organization the use of 
a metropolitan department 
store to accommodate this 
many prospective purchasers 
Yet Scientific American, 
through the medium of the 
Classified Department, will 
effectively carry your mes¬ 
sage to this great assembly at 
a coet of approximately two 
mills a word for each thou¬ 
sand readers, or fifteen cents 
a word to reach the entire 
audience At this rate the 
small advertiser is enabled to 
merchandise his products over 
a period of one month at a cost 
commensurate with the mar¬ 
ket that Scientific American 
affords 

The value of this market is 
manifested in the ever-in¬ 
creasing number of advertis¬ 
ers using space If you are 
interested in having your ad¬ 
vertising message broadcasted 
to tins audience, send in a 
trial advertisement 

Classified Manager 
SCIENTIFIC AMERICAN 
Woolworth Building 
New York City 
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EXCHANGE «Wy letters with wnr frindal 


J 2 .TC 1 Sf-IKMMa 


PRACTICAL inftrwrttona to lavoHtors. tad 
paUntow written by, the moDufMtoror and In 

teTZm*ffl 

S kJ» 


r fiasfj 





1 or CapHafirt ) 


Ca| hoi gt- Warn 
fan on ur monuy i 


a uw S mrn day fob 



AtBeR riaek 

STruUl 



[AOAWN*lAIBanao OMfl 

swsiSha 




_ STASIS* 

t SasdoHal Loom lti 

oanpcma 10 ow nma 




rBUmgstte 

8*0 m Dp. WlltMt. 

TU aMMW«CMi WOtotoAw«» 0 d«fcwtt| 
a MriM 0 1 rdMm nyrndu 1 * a @wr®§ 
wap many Aetnal aa sgtlpa g nfrtfo to ladtte 
tor motor ooaaa ct fcw od fo ;wdWfo 
of aukbi nfca»>M to tort raryfe* toga 
tMMM of vfihafg RtouMs m, WhOa wdfo a 
maialy from tba raRalraaan^ rtmotat ft 
baa mwh that wit) tend to goto tot y r ote 
Usm of opMMtog ottfto—ra ad malm pmoato 
too way od anurtn* wtetow. Ttomfeli 
rich In food dfoiwiss. 

SOAiiro Fuoht A Simple Mochtntoal 
Solution of too Problem By u ri 3 dU B. 
Do Villa mil (late BE) Now Tork 
Spoo and Ohambarlaln 1690 Paper; 
tfmo 48 pp tUaetoatod 
An entortaudn^y written ramiAlnt xo- 
rtowinf reee arck la toe eoariif tor eafltef 
flight of btrda« darifytng toe teeter* to hi 
muttered and advancing a theory that ao> 
ooonta for the bird “trapping ener gy * from 
too air without toe expendunre of propod 
tore effort. 

Ttchjucal Dictionary m Pm U» 
otTAoat Edited by Bdoavdo Webber 
Now York leaae Pitman and torn 
lflmo 991 pp 

Ordinary two-Ungttage dfotmoariee fafl 
lamenubly aa aide to the na dogeton d fag of 
foreign technical term*. Ha etodeat reader 
will fled this TwAakai DMonaxy jnat 
toe compact eapptaientarj aid he ao often 
require*. To the right of too Engitoh word 
appaafo He Italian German and Pronto 
equivalent* all In parallel (tom with na 
neoemity for tuning the page. 

Thr Wat to Gicatkb Fropdotxojv By 
Homer 8 Trneartin and other* Now 
York and Chicago A. W 8 haw Com 
pany 1990 8 vo 2 S 2 to> Uluetratod 
An urgent queatom of the jndostrUl world 
la hero put. end wioely anowocod fay a num 
her of men In too boat of poaltfou to toll 
what has been done toward Ito aotutlou J%e 
worker moot he amieted to the needed know! 
edge *nd training and tibua made the eon 
aetoua maator of Ua power*, and pronto 
iaeeotoe must be provided In order to bring 
out Ua lncreaaed capabilities. Actual to 
atancea of o ucc— f u l eampalgM of thl* aort 
are dtod. The work cooctodea with a glaaoo 
at the problems of factory management 
Bucmmnt* or Mkchanism By Peter 
Schwamb SB Allyno L MarrilMIB 
and Walter H Jamoa, 8 B NewYoto 
John Wiley and Bona. In*, 1991 tot 
8 TS pp tUuatratedL 

Instructor* who found thU text to have 
many riemeut* of appeal for t otonologtoa l 
atndenta have suggested numerous ohangoe 
that are ombodlsd to this third edition. The 
works «Usf riavn to attention Use In the 
admirable eetoetiou and cHa porition of the 
material, which has resulted In a p r ao tio al 
guide to the groundwork of the euhjeot 
20 r« Quvtvrt Gunn rou HabivcR Bitov 
mu By J A Barnwy Warrant Ma 
chinict, and J Rosbioom 0 MIL, In 
•tractor Philadelphia David McKay 
Company, 1920 8 vo 087 pp , llh» 
tnted 

Bedprocating engmos. bodere, turbines 
gas engines and Diesel engines are pates* 
takingly wpUtosd by two naval t ap er te 
The mathesiatice take* nothing for granted 
eat# ability to add and eubtraet, toe prob¬ 
lem* are eminently pnwtteal Among other 
thin go. eeuden*era toe ma chin es tnbvtoants 
and etoetetoity are adequately eovereA A 
hundred questions and anawers are a nlaa 
fate feature of the arrangement 
BcvOLUTfOfUBT THaORlRA IN WXHttMff 

By Frank B. Bammar* Memphis Ho 
Frank B. Summon, lWX fr?. 194 
pp lnostratod 

Mr Sammefe book to to pirt em IBqto 

fueiefl Aatinai^iem eeteMafos mundl 

mwaKk mmcnpucm ox ippwMB ina ixpin* 
monte that hunfltartoe e tn d eute with wiretoae 
praetlee and rotated eubfecte, sad In part an 
exp read nit of hto dtokatiefaetion wttk aw 
aeotsd thaoriaeb tuMtef totto fheovtos of vte 
ova that he bepm meg HwW mtelm 
hraadM. ot wli» 

Itn» Mmp n FanouMM «H|<Ht 

tUa ntm «H«MI[St 
«*• •* m met 
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■TTABUmpOMM 

Manufacturers 

ThMdoHt—TadieofMten, 
Lmb, Miner*' Dwk. 

PrUmatk Com p — w . 
Haliofnpha, Equatorial*, 
Onrini Clock*, Microm—n, 
Ccokwt it *, Tnnut*. 

Mirron, Flat*. Naval, 
Military and Astronomical 
Talaacopaa, Pnamatic Binocular*, 
Etc, Etc 

MtAMrithrU S. A. 

Tfca P r «<■ « «■ I—— C*. UL 
M tMoa Saani«; Haw Y«A CKa 
iffmtrend tm$m iw a win Aw 

HOW TO PAINT 

I SIGNSandSHO’CARDS 



J & O ^ Mi Feh* Ca. 2U loss St, Vsw Tarii 
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I STEEL SHELVING 

Too! StaOda, Tool 

g»N* MW,rt yad 
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•Rd liR aampUshad great things la the 
analyst* of the Enm eoadMmu peculiar 
to oil te r rito r y Now methods have boon 
devstoped and 4W Methods adapted to now 
Mods Moans sad methods art folly dta 
wsd in this exesilcnt handbook which 
takas up ths nlnotia of Mold prootdure pro 
asnts geologic criteria, sad cantos ths stq 
dent through details of procedure to ths 
flnsl report. 

Worming OowrnnoNs Wages and Profits 
By O W Pries and others. Now York 
and Chicago A. W Shaw Company 

1820 Svo 294 pp Illustrated 
Qualified writers and large manufacturers 

bars joined hands in this attempt to answer 
the \ital questions indicated by the title 
Ibt results of the various wage sys tem s art 
analysed and oompared there is sn expert 
ence meeting as to tbs value of profit 
■haring most factors of loss and gain aa 
thay touch ths worker are taken up U1 ami 
natingiy and the result is a book of aottnri 
tattve findings and tasted plans that meets 
the present demand fur answers to these 
urgent questions. 

Thf Fmfnttajb of Advcbtibtno By 
Prank Leroy Blanchard Now York 
Mcriraw HU1 Ho k Company 1GC1 
Svo 822 pp Illustrated 
The author has selected with rare judg 
meat such phases of advertising as best dem 
onstrate the groundwork of modern prao- 
tioe He starts the beginner aright and 
gives him a sound knowledge of the com 
para tire advantages of the mediums em 
ployed of the duties of the more important 
posi t ions and of many other primary eon 
■ideratums The easy step arrangement of 
lessons and the many Illustration* spell grat 
ifying progress for the serious worker 

The Bed of the Would By Joseph Me 
Oabe Now York U P Dutton and 
Company 1W0 Svo 26T pp Illus¬ 
trated 

The Fnd of the W orld is a brightly 
written unbiased amount of the recent die 
covens* of astronomy and of the attitude of 
science toward the death of the universe It 
is popular writing of the best order cob 
forming cautiously with the more solid con 
tributioos found In technical journals rec¬ 
onciling apparently conflicting views and 
stressing the permanent truths AU is kept 
well within the intritlgeoce of the Inexpert 
reader and made undeniably interesting 

Pattern maxi no By Joseph A Shelly 

New York The Industrial Press, 38*0 
Svo 841 pp illustrated 
A competent patternmaker must know a 
great deal besides the construction of hie 
forma He should be familiar with imlding 
problems for there is dose relationship be 
tween these and the types of patterns he 
must know joinery and the adaptability of 
hand and power tools to particular kinds of 
work Them factors are expertly set down 
before the treatise turns to the general sub¬ 
ject of patten construction To the student 
of pattenuamking and also to the draftsman 
the work will be exceptionally helpful 

Physics of the Aul By W J Hum 
phreya f*B I*h D Philadelphia T 
B Lii pi molt Company 1820 Bvc 065 
pp illustrated 

Reprinted from the Journal o/ Ike Frank 
ft* Institute these papers brings together 
from many sources desrru tv ns an 1 exj 1 ms 
turns of the numerous an I complex phr 
noxnetin of our atmosphere They clarify its 
mechanics slid thermodynamics leal with 
electricity and Auroras Investigate atmo 
spheric optics and summarise and discuss 
the footers of elimatie control Methods of 
observation arc set f rth in text and Ulus 
tratkm As a member of the staff of the 
Weather Bureau, the author has had oppor 
tuaities and aids accorded but few and his 
work is oorr spondingly valuable to all stu 
dents of atmospherics 

Phe New Stone Age. By Harrison E 
Howe New York The Century Co 

1821 «vo 288 pp diagrams and 
photographs 

Cement and concrete have Insinuated them 
selves on their merits bs it said—Into 
nearly #%sry branch of engineering so that 
there is a solid basis of truth for Mr Howe s 
title. His alluring work, while a cton tlflc la 
standpoint Is souehad la popular language 
and ths s lip sa te of s uspe ns e aftd surprise 
tasks It a gripping story Past history raw 
materials and their pr s p arat to a the part 
played by chemistry and exactly what hop- 
pens when the togrsdfcpfo set and harden 
thteh am tbs themes of aka hook aocom 
pfthtod tor thirty two gp*%*tmttoaa that 
Mtlto «s «fs and toSrihUks mtod. 
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. %AQs as 
xrfuuunt 
\ Treasnrer ef 
Institute* 


To Institution 
Executives and 
Trustees 

W E ARE particularly well 
equipped to safeguard Gorpur 
atxm Treasury Securities 

This service includes 
Collecting income promptly Pre 
poring requisite income tax certih 
cate* ” 

Crediting collected income, or re 
muting 

Rendering rcgul tr statement* of 
•euirtties held and income collected 

Any of our officers will welcome the 
opportunity to fully expla n this eem 
pUte service 

tAfts as paste hast 
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CENTRALUNIONTRUST COMPANY 
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80 BROADWAY, NEW YORK 
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OPERATIVES 

appreciate ths assist¬ 
ance of frm tempera- 
turn Instruments— 
Indicating, recording, 
controlling—In tha at¬ 
tainment of a high rate 
of peraonal efficiency. 

Cmefogvm upon r eque st 
Qteajtrm co in—c s tem 



lay/or Instrument Companies 

_ _ Rochester NY , U £/t 
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P UTTING a Colgate “Refill Shuras Stick into 
the Handy Gnp" it hke lanewmg a batteiy a 
a flashlight 

Colgate a ladiera fireely aoftane the BMt diffi c ult 
beard and need* no muaay rabbmg u rath th« 
fingera It leave* the face cool and retreehod 

COLGATE * CO Mu ItOt MEW YORK 



stakiag th* 

(OmMmm* tnrn yaa* AM) 
ar* mm * 

HlUi ot lot water fir, pwfcap* * hit to 

iBestratie* oTp m t n t M Ote 
pontte pnatlflfi Nt mdi mnte at ten* 
wtfttn pUati ant from 180 to 900 tel 
moire from 90 te 88 employees te fog 
Tie average somber it eoete go* 
ntttemt employee varies from 444 t* 
084 the number of media served per me* 
tmrtet e m plo y ee from 2T0 to 741 tee 
namber w r w J per seat at noon tee pete 
dp*l mee) fryn 38 te 88* 

Approximately half as awny 
a* dinners are eerved end i‘ 
coppers and midnight Imfce e 
fasts. Tbe total dafly averaee na mb er of 
meelr eerved at tee tear tadh r oom ranges 
from 1031 to 3108 1* tbe year 1090 tee 

total number of meale eerved at tee tear 
lunchrooms vu 3038810* Tbe 
eoet per meal to the employee te 1390 
80 to 48 cent* at promt the eoet at *H 
pteeee la 90 eaata a meaL Tte Cor¬ 
poration alma to eerve meala at actual eoet 
of food and aarvloe 

Tbe Weatiaghooee IBeetrie and Uanufae 
taring Oompeny a near neighbor of eome 
of the Steel Corporation • important plants, 
to tee opposite extreme in Its 
retarding tee proper dm ter an 
lunch room, instead of a number of 
lunch rooms scattered over an area giving 
employment to more than 35000 persona te 
normal time* tee Company decided on one 
enormous restaurant, The reaeona tnfn 
anting this deeulon onset have been aa cogent 
or those which determined the other great 
(Continued en page 8*4) 

Truunittaag Purer in VMd Waves 

(Continued from page 334) 
s everest tests not only for wave translate 
• on an 1 bydaul r work, but for superheated 
steam adds etc Being impermeable In ex 
feasible and leakproof the transuded nr ef 
fidency la very high 

It te a interesting fact that bo long as 
waves are passing tbe water te a pipe line 
can ot frtene ndred auppoeteg a mate to 
la e f ro e en save for a thin core of water 
waves passed through the syetetn win melt 
tbe Ice In spite of this there ia o 
at normal operating conditions 
g en e r a ted te tbe high pre ss u re sottee is ata¬ 
ri I l the low and after tbe plant has 
working for an isdefl ite time tbe pipes 
are cold 

Ten horsepower waves 1 are been trane 
m ttod through one Inch piping to a die 
of 240 feet But there la no theoretical 
to the trananurion distance Tbe longer the 
1 ne tbe g rea t er tee diameter required Tbe 
p action] Unit comae when tbe initial coat 
1 the drop 1a eOeiency compare mtfavor 
ably with tbe corresponding Items te eompet 
tog s y s tems . The eomtitioas for beet aflrleney 
are Urn diameter of pipes, high pre ssure 
an I high freq racy Pipe diameter may be 
reduced aa power is takes off at Intermediate 
ponts It Is not necessary to provide T 
J actions for branch Hues square tern are 
eq al y eflkdeot 

In add don to te applications bare out 
lined to reciprocating tools, the sy ste m baa 
definite advantages as applied to rotary 
tion and to beating The possible range Is 
therefore theoretically almost unlimited To 
the present Its scope has been United except 
experimentally to sy s tem s where 
eoavenieaee and safety are eseeatli 

dr has hitherto been used for safety 
iuid convenience but ts most fervid partisan 
can aearoely hold a brief for its esonoaur 
Wave traasmlarion Is already te the field te 
min ag and to mineral treatment its appli¬ 
cation seems at preamt to have touched only 
a fringe of the ltimata development B* 
peri moots have shewn that re da ctio n gear for 
shipping urn and for avtotoobUfs Is practice 
bis and varie bls spe e d motors for all par 
posts ore already te right In Short there 
seems to be p r s e tto “ 
transm ttod power wl 
be intetrestedin ware 

Status ot Great MM 

(Co# tin ns* from peps Iff) 
there are several 
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W|W xjIom It* very name suggesting that 
It ought bo be cheep It It plentiful enough 
kb us* I In the town of e condensation prod act, b# 
ceuee xylans ere to and in itnv cottonseed 
hulh end eornoobe ee weU m wood bat an 
til Hudson end Herding took it up in 1017 
it wee known only by die great being eo 
ddbeulC to obtain Now it la made 10 
pounds at a time. A at riot prohibitionist 
xylose U not tormented by ycmt but it ia 
one of the moat uaeful in bacteriological 
work unerringly ptcUig out the criminal 
germs of typhoid cholera, enteritis and other 
Intestinal diseases. 

AribUoee at 981 a pound was first made 
in crystal form from gum arable by Kiliam 
In 1880 and u one of the moot useful tools 
of the bacteriologist, but need only to a Um 
lted extent on account of coat until made in 
quantity about 1915 

Prices are oomltg down — presently we 
wlti find a tow birgina. Haled tone leva 

lose and *it ulln at |S0 each per pound 
eons next. The first is a trisacchanda or 
compound of three simtdar sugars Piacov 
end by fionastre In 1883 it la made from 
a rare manna tout d la Torkeatan and has 
only lately been available to scientists in 
working quantities, so it offers a wide field 
tor study Levuloas* is the sweetest sugar 
known about five times as sweet as cane 
sugar and occurs in honey as well as many 
fruits and vegetables, but ia difficult to crys 
taltoe and tor many yean was known only 
in the form of syrup Now it is man fac¬ 
tored In crystals and promisee to be better 
for diabetic* than saccharine which ia not a 
sugar st all but a complex derivative of 
bensme From a dietetic and bacteriological 
standpoint metadtoee trahalone and msh 
bioas offer virgin fields of Investigation 
lttulln km been brought to highest purity 
by American cbemletry for tbs first time 
Galactose at flfi a po tnd maltose at |14 
a poind msnulte at fP dextrose at I860 
: lactose at $2 and saccharose nt |1 SO about 
wind up the rare sugars tfafco far manufne- 
tnred on a commercial scale, Galactose was 
first made by the great Pasteur in 1860 by 
boiling milk sugar with arid and in our own 
dastraotiva age has. Ilka a good many otker 
of tha chemists tester known discoveries 
been p e r ve r t e d to the making of explosives 
Maltese is malt sugar widely distributed in 
nature, but difficult to obtain In ths purity 
neesenry tor its useful work In i testifying 
dysentery and diphtheria g erms . Dextrose is 
common too being our old friend dome 
which can be made from starch or even 
paper It is however expensive to purify 
tor use as a diagnostic agent Lactose is an 
other oil friend — milk eager transformed 
lute a rare sugar when highly purified and 
aamharoee is ordinary sugar bowl sugar reu 
derad aristocratic by being profusely refined 
and In a state of absolute ri eoucal purity 
There are still possibilities tor discovering 
new sugars Two were found in Washington 
by Dr 7 B la Forge—eedoheptose and 
d mannoketoheptoes. Many of them have 
been made synthetically and the theoretical 
study of organic chemistry enables tbs in 
veatigntor to predict what types of sugar be 
should find in nature and then find them 
A number of rare sugars already prepared 
eyatbetioefly have not yet been found in 
nature 

Tha latest dl seove ry la this htds-known 
industry la a — g yr mabbiose, m ade 

available commercially for tee first time some 
weeks ago. Its raw material fat rofitooce, 
and ft Is so sxceedingiy rare la teat pro- 
duet at TOO a pound that Ite market prise 
has not jut been fined But it wfll certainly 
exceed the price of trehalose and may be as 
high as §#ffi a pound Should teat be tea 
rate fit white the bas teri o l pgistand analyt¬ 
ical teemtet add ft*ferthefts? Umfc to tec 
Mate weriong tools In their kata, tee tana 
W fiPfOog to these tobettmosi win be 
iwtoWtetotrifc tor fittest priea neeUtoosT 
m wtetoi at About two and a Wf tones its 


fiber dees the Int pdaMn lf>e 
usher we> farreetefi la MV by w A* 
fiwt mm el the two or three ehtot 
*mm mt mmrnUmm wKwm m rn n hoe 
hem mete ate more mate The 
Aim Uwt hi|Tys>harAe>lee earn 
dati ve fiorel ia o tar a inpriii a fi the 
mm riwui deseiesmeat In this 


Durtog the short period of pros* making typewritiag easier for the 
parity that aoeompsutod the war st eno gr a ph e r , tele new Royal Is 

theory wea me ed up regardless making more attractive and more 
of the costa Today end tor economical typing lor the oon 
tome time to mm ten demand earn which employe her 
will be to aimed up awl lower Mor , afMcd ^ mHM aUn 
tee cost* added effort means more letters 

The new Light Rtnmwg Quiet lees distraction means better let 

Running Royal ia a definite an ten The new Royal offers you 

ewer to this p r etest demand By e means of obtaining both 

Royal Typewriter Company Inc , New York 

drench— md A fre e t— tAs Wmrtf Oepr 


UGtiT" 

SUNNING 


TO 


QJJIFIV 

KUNMING 


1 BII TW I x hh MWlUTWwtW m 

WL. DOUGLAS 

mmbwimii $ 702 &$ 8£2 SHOES 

I Al^MANY STYLES AT $^fl? 

W LDOUO IAS 8H0E5 I we. womm 

*WD«BCTFWM WCTOfff I ^HSN YOV IVY W L.DCMGLAS SHOCfi 

TO TOU AT CVS PROFIT I CONRIDU THE RIKA GMtUTY M flk 

■ YOVRECUVI roRTUft price paid ffjwCI 


W>LPemUe i 
host end n ue e t 




ma rk e t uf f o— U . We e mploy the hi gh 
net paid, elnlled ibnemekTi, all wotfc- 



maba the beet ehooe far the price that 
m on e y can hoy 

When you need shoes lock for aWL 
Dote* store. We own 10 * stereo to- 
stein the psto dji a l dtiesu^Yoo wifi 

ofhtotoXamfinotemthaftmheSovo 
are better shoe valnee for the mo n ey 
eon 


r«400iM90 


Oor pjOO nod fiROO shoe* ore oxcep- 
tisioBy good velooe. There U one point 
we wish to hopreee open you that u 
worth dollars tor you to r smsm h ar 
W L. Diinh , Atm «r» nIbMiI 

sxstfansiSAs 

oro sold to you, When you buy shoos 
atony ooe of our stores you pay only 
one moB retail profit 

Wo omlter w h e re you Rto, she# d e al e rs 
canauppty you with W LPoug fas shoo s. 
They ooet no more In Sam Frondeco 
tho* tew do in New Vote. Inritf open 
horiogW L. Douglas eheoe whh the 
muno and retail prise etoaapad on the 
eeie. Be net tehee eu h sti twl oeo d pay 
one or twn ustvu profits* Order dhraet 
from the to ote r y end mva m um ey fgf 
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SGNNEBORN PRODUCTS 


TW Mi Th Cetn He Mwt Ifw 
F«at Aa4 b Mart Ea4r imbed 
OlhlkNHtlMMMl 

Let us prove that Cemcoat the in 
dustrial enamel pamt is the cheapest 
paint for you, independent of price 
per gallon. 

Grtncodir 

ths mdustrial tnnad^pttot hM these advantages over 
mill whitt pitots in lactones institutions, homes etc 


K.iy'Hl l> jin*i l A’l ii ijif 


Cemcoat is an all oil product 
readily and is so opaque that it 


out gustos, flows 
i a greater area 


Aa h shows no brush marks it can be quickly applied 
at the minimum labor cost Its tough elastic film can be 
washed without harm Does not crack peel or blister 

Withstands steam Mat and cold and stays whits 

m runieeniwi *0T S lOOfCT time tiUBl 

—ABWflffgm ffiQP^SXS— other pamt and lasts far 

IAHMUJH ***** 

■ tb« * * * «* - *« k T^L 0 C il l !t?i. T Kggshsll and Flat 

£7 wSTmETmEZr 3*32? Cemcoat for intenor use 
SSS&S2 a *°“ er- * - ***** doss and Flat far exte 
Mjm MgMgk rior protection and beauty 

Whits and colors 


^ . Write far literature and 

g ro r j lrt lff lt color cards 

LSONNEBORNSONSphc 

_ 114 llSFimAVl. mVTOU 


SONNEBORN 


ANNOUNCEMENT 


Munff fr Company wnh to announce the opening of 
a branch office on April 1st m the Hanna Building, Clcve 
land d>h)o Thu office » in charge of Samuel W 
Foster Esq formerly Chief of the Patent Staff of our 
New York Office and a member of die Bar of the 
Supreme Court of the United States 

To facilitate die preparation and prosecution of patent 
applications for our clients who reside in di ffer ent sections 
of die country we have offices located at New York City 
Washington D C Chicago and San Francisco 

The clients of Mum fr Company as wel as aH in¬ 
ventors te ndi ng tn the locality of Cleveland are invited to ' 
avail thljgitodvcs of the services of this office 

’ MUNN 4- COMPANY 

Patent Attorneys 

Woohvwth Bldg New York 


SdtnSBc Amman Bids WuNn*on, D C 
Hum Buldb* CtawknA Ohio 


Tovar luildm* CMaea 
Hotel Butte* 3 m fan** CUT 
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-“a device that saves a $600 clerk ' 
saves the interest on $10,000.00! w 


Samuel M Vauclatn 


fukhek H « tk •hM kmmiedm cW epp ml *d M Vw nhli ) 


HNF preparation for ml bum— that 

vy nnw generally neglect today is ffttUnp 
ready to sell and product at lower coot* — 
statoo Mr Vaudain in April 8th ium of Col 
Uor • Ho continues Than is not going to bo 
any real business bad under old methods or old 
cost s ■ -ev e rything la of tomorrow! Wo tpond 
for now machinery whatever amount ootmo 
justified 

Take an employoo receiving *ay 1800 a year 
bla (or bar) wages ors tht taterttC on $1QOOQ 
Wo can make a yrefU and lower oofta by In 
•tailing a device which aartc the wages of on« 
^OQO^year man—even though tbo device coots 

WHY BALDWIN LOCOMOTIVE USES AD 
DRBSSOGRAPH— 

For tboot reason* Mr Vaudain • Company, 
the Baldwin Loedmbtive Works has replaced 
■low tiring bands in iU payroll department 
with a kijpt mod Addroosograph For tbo 
•oms rwon tbo Now York Conaolldated Gas 
Company is saving 268 dorks in its billing 
work with Add r es o o gra p h s which art entirely 
automatic and 100W accurate 

WINS BUSINESS-CUTS COSTS- 

Not only famous corporations but small retail 

•m and distrib u t or s art profiting from Ad* 


dressogrmph advantages* The same 857.50 
Add r sos ogr aph used in 80 branch— of the In 
tarnational Harvests? onablos F H Dun 
stutter Richmond Hill L I (retailor) to on 
Joy 400# more sales this Spring than last 
yegr Note bow thousands of oOces in 600 dif 
rerent linos use their Addreeaographa 


The Ofwagctu CnncttM 






COLLECTIONS— 
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With the Editors 


(lOJf&lNM** Mo we w#ra In the habit of 
&f*ftritaf *totrifrntto«w from Germany 
altogether to Gamurn, and among the cor 
Ttgpentetts who thus served ui wii Dr 
Gradanwltg. Om day we got a 
lette r from him, the gift of which wee 
that he badooarittded that he would serve 
us better If be emit hie stories in Bngttsh, 
thfrt he wag studying the language, and 
W0uM shortly begin ualng It In his mono- 
eoripta. We awaited the event with some 
trepidation; the efforts of a Teuton to 
write to a foreign tongue which be has 
taken up for the first time as an adult are 
ndflofU vary graceful When the first «*> 
ample of the new order of things arrived, 
we were agreeably surprised, we were of 
c o u r se able to touch Tip Dr Gradenwibfs 
text hero and there, but on the whole he 
<ttd it very writ And he haa been doing It 
better ever since, barring a period when 
the BrttUfeJfevy wouldn’t let him do It at 
aU» We hope that our readers appreciate 
what It means to us and to them to have 
affairs tat Germany covered in this way by 
a co rre spondent who writes In their own 
language* and not through the medium of 
an Interpreter, Dr Gr* den wits Is our 
only native correspondent In a foreign- 
speaking land who writes English, and 
when we ted you that his product almost 
always goes before yon without any 
chenge* without any editing whatever, we 
think you will agree that be makes an 
excellent Job of it 

O NE of our trying tasks Is keeping an 
our stories down to the essentials, in 
order that we may have space for all the 
stories that It Is necessary for us to cover 
That this involves much Skilful rewriting 
Is evident Lass evident Is th? fact that 
It involves giving thought to other things 
than the test alone. It is surprising how 
much splice Is wasted in commercial and 
news photography —how much usel es s 
background and foreground and rides are 
Included in a given photograph Thus, if 
th# photographer Is making a picture of 
an oil can, he Is as apt as not to Include 
the satire automobile engine or lathe or 
other piece of machinery that may be 
oiled. Yet the whole story Is In the oil 
can, and just so long as tliere Is a suf- 
fltfmt portion of the engine* lathe, or ma¬ 
chinery shown to carry out the Idea, it is 
not neeesaary to show very much of the 
useless trimmings, so to speak. A whole 
man need not be shown, for that Is useless 
In the extreme. If we show the entire 
man, the cut or printing plats must be 
made of a very large aim In order that 
the "meet” of the picture—namely, the 
oil can, will be sufficiently large to show 
what it U. And if we give so much space 
to a mere ell can, how can wa ever cover 
our wide editorial scope? So It cotnee 
right down to a matter of trimming photo- 
grap h* ■ oropptrit then, as the parlance of 
the magarinesbdp and engraving ritop has 
It We trim off the useless foreground, 
thg uerises background, the useless rides, 

. and So rife leaving the very heart of the 
p hotogr aph , ft artistic merit is sought, 
then name of these otherwise useless trim* 
stag* toay be left qa Oftan that dainty 
hand which you see tn our Jnwntfcos 
PiM^huto tog a few dtoh map, may be 
a fcatoftui gift and much an we 
wtottta* to toriutokll of the baauttfol 
tfri m tha ffxfttoto print, we tori awn- 
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\**ry neoemary on<* in gaining brevity, enn 
lUvificil plrtorlnl treatment, and the gr^at- 
ext pmtHlblc dlvorntty In our coluiums. 

F oil n long while back we have been 
full} rognixani of the man) advantages 
of the tool Inn pUture technique over the 
written or npokiHi word, l>y wuj of re- 
ixirtlng a given happening or ex|Uu!nlng 
Home blw or old phase of Kclence. The 
motion ]th tun npimilN to (he mind dl 
reetlv through tin eje I or that matter, 
ro doef* the written word which makes 
It RtijM*rlor to that extent over the opoken 
word. In addition the motion picture 
rreaten the lmagCM, It k|iuiKr In pictures. 
It k^av^ nothing to the mind to create. 
Its explunnlloDM take the form of a huc- 
cesRlon of nntmnted picture# or curLocms 
or modelM The human ew netm those 
mccesalve Image*#, notes the riiimgefi or 
development or process, und the mind lin 
mediately grasps the full morning of all 
these things with the lcmd amount of 
effort To explain the operation of u radio 
receiving set step by step by meani of 
the written word aided with photographs 
und drawings, 1 m no Mlmple mntter und It 
may bo conHlderuhly more dllHrult for the 
la> reader to follow and group the full 
meflnlng of wluit U written and illus¬ 
trated Yet the same story, when told on 
the screen. Is so much simpler Anlma 
tlon Is supplied to the drawings and pho¬ 
tographs, and such titles ure Inserted ns 
aid in explaining certain parts of the 
story 

M ANY Kc iepitimc Ameiicax stories can 
well lie re-told In motion picture 
form for the reason that they require 
nnlmallon for a more reudv understand 
Ing by the laity To thlM end we have 
entered the motion plcturt Held, ns pro¬ 
ducers of StiENTiwc Amprican films. In 
collaboration with the Coronet Klims Oor- 
pc»ratlon of Providence, H I Tim fllnut, 
which will appear onc*e a month will be 
released through the Education Klim Ex¬ 
changes, and will he. shown In the bettor 
class theaters threughout the country 
finch subjects ns ran be treated to the host 
adviminge In motion picture form will he 
taken from our columns Hnd transplanted 
to the screen The complete details will 
he covered In these columns Hip thing 
Itself will be featured on the screen, under 
the FtcDNripjc Amerkan title 

A NOTH Ell piece of news’ We have 
Inaugurated a spcnlul radio-phone 
Itrnudc anting talk of our own In order 
that we might report and comment cm the 
scientific news of the day for the benefit 
of the radio uucllence For the present, 
our activities are centered In the Middle 
Atlantic States, hut In the verj near fu 
ture we shall make* arrangements to cover 
more or less the entire country with our 
radio talks. We ore using the WJZ sta¬ 
tion of the Radio Corporation Westing 
house organisations, located at Newark, 
N J for our prewnt broadcasting thus 
covering a range of several hundred miles. 
If vmi are within reasonable range of 
WJZ vou ran tune in to 300-meter wave 
length and listen In to llte RrtENTmc 
Amebicvn radio-phono talks between 9 
and 10 ir» on Friday, May 10th, Tuesday, 
the 23rd Wednesday the Slat, and every 
Wednesday thereafter Let us hear from 
you If you receive our radio-phone talks, 
whether you are far or near Also send 
us suggestions as to what yon would be 
Interested in, and we shall endeavor to 
mold onr radio talks accordingly 













MS SCIENTIFIC AMERICAN *vaa, us 

BUILDING RESUMES! 



Westinghouse 
lype^T" (Tum¬ 
bler) Safety Pan¬ 
el Boards meet 
lighting require- 

meats of all kinds 
of buildings ♦ ♦ 
Parts stocked 
throughout the 
country ♦ *As~ 
sembled with¬ 
out delay to meet 
all requirements 
Inexpensive 
but of the highest 
quality ♦ ♦ ♦ * 


These panel boards are adapted for use in 
large residences, hotels, factories, stores, 
office and apartment buildings, etc., etc. 

The essential operating parts are made 
at the Brooklyn works. This insures the 
highest grade of product, as well as low 
cost because of quantity production 
methods. The parts are then shipped to 
the various Service Stations of the Com¬ 
pany, which are located in principal cities 
all over the United States. Local orders are 
referred to these Stations, and are there 


made up from stock parts, without delay. 

Type “T” panels are absolutely safe 
for the operator. Everything reachable 
is dead, so that shock is impossible. They 
have been approved by the National 
Board of Fire Underwriters. 

Their material and workmanship are 
of Westing house high quality; they are 
good-looking; suitable for all panel uses; 
and their price is as favorable as the prices 
of panels possessing fewer advantages. 

Leaflet and specifications on request 


WESTINGHOUSE ELECTRIC ft MANUFACTURING CO. . OfmmrtPrmapdCum . rrirrinnuiti ir Bnmrhwi 
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Ualtei Statas Qn$X Brttata Wrv m* Mctaa Omwv China 7ipu ttaOy Spain 

Hav Um wages if (hi bolldiSf trades la the sevtral countries compare, when redared to fold Hie number of “coin*” In each man’* stack Is directly proportional 

to hi* daily wage, the exact amount of which will be found in the text 


The World’s Wages-a Statistical 
Anomaly 


CTATIBHCH sometime* are of the moet 
O absurdly misleading nature We 
thought It would be interesting to make 
a comparison showing how much labor an 
ounce of gold would buy In the various 
countries. It looked simple the compart 
•on visualised Itself and the article fairly ran out of 
the typewriter It was only necessary to order up a 
couple of hundred pounds of Government documents 
digest them and the figure* would marshal themselves 
in orderly rows and columns But when we did It the 
results weitf so extraordinary that we thought our *ta 
tlstlcal hand had loat Its cunning We are never too 
proud to seek advice when puxrled but expert adrice 
only thickened the fog An appeal was taken to a great 
Government authority We omit his name because we 
promised to but we que to his reply in oxtenso 
‘If 1 were not a superman (which of course I am) 

I would he glad to know that somebody else has found 
out what a delightful thing It is to handle the statistical 
side of International economic questions at this par 
tlcnlar time I fully understand your amusement at 
finding the wages of painters less In Germany than In 
China Apparently vou do not believe It neither do I 
But mathematically and statistic.ally It Is correct if the 
fundamental basts is correct The first Commissioner 
of labor, Carroll D Wright, undertook an investigation 


of crimlnallt} of cities bv nationality The final returns 
showed the Chinese in the District of ( olumbin to be 
•WO per cent criminal 1 Niturallv t4lonel Wright 
wanted to know what idiotic clerk had worked out 
such a proportion as that He was told bv his thief 
statisticlan that the statement w as statistically correct- 
that there was rnc Chinese In the district and that he 
had been arrested three times 

If we apply the price that New York Is willing to 
pay In American gold frr the German mark jour 
figures are correct The basic fallacy lies In tijlng to 
express wai.es Hnd prices in a coimtrj undergoing 11 
financial upheaval like that In Germany today In terms 
of the money of another countrj I think It true that 
In Germany today on the basis of the American dollar 
a painter Is working fur ~ > cents a duj but in Gcnnanj 
today they are not bujlng or using gold—so why 
measure their prices In g< Id? To do so manifestly dls 
torts the situation With existing conditions in Ger 
many Italy even Belgium I think this explanation 
holds that to express conditions there in terms of our 


menej which thej are not using Is essen 
tlully inisle idlng But after all I may bo 
wninfc- \ u asked tm f r tm opinion and 
here it Is perse nnll\ not oftlc tally 
Nc twithstanding this criticism we shall 
go right abend and preset the Informs 
Hon wo acquired st pilnfully Our fmlgn exchange 
quotations are thn*s f I ebruar\ 2 r * On that dute the 
British p und was w rth $4 41 In gnl 1 the 1-ttnch 
franc 0H8 cents tie H<U.tun from 8 64 cents the 
Italian lire 'll? cents the German mirk 4 5 mils 
The less sold about the Run-dun nil U the better Its 
\ due depends m that f pqsr on] Ink In the I nr 
Tast we have tlie Topanese \en which Is falrl> stable 
- er *1 cents below Its par \a1ue of 10 8 cents 
In some of the figures there me MW* pit bath be¬ 
cause the tindi Is hi lljjitti nprewnted that n< body 
has eur troul led to uniptlc statistics lor farm la 
borers the figures are nenssnrilj iwre if a mips* than 
ftr better organized and bettci standardized trades 
With these safeguards we pnsent tin Dmiiph f>r five 
ordinarj \ocatlons 

The question at on< e huggi sts Itself what Is a doyT* 
nere ngnin we stilke a sn ig and run mlv say that 
the hours vary fr in el».ht t tin depending on the 
usages and on the strength of the uni ns If these exist 
(Continvid on pagt W) 
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The North Atlantic Ice Patrol 


How the Coast Guard Cutters Broadcast the Position of Icebergs to Shipping 


T HANKS to the ceaseless vigilance of the cutters of 
tin \ nltcil States CohhI Ounrtt, the recurrence of 
hui h ii Miii|trnttouH fllnnHirr iin thf* low? of the ‘Titanic” 
ilirouj.li ml Union ItU nn loelierg In a very remote 
|kho?i hi lift It mtiUl onh hnppen, Indeed, through 
fullurt to |ui> < low* uttHntlon to the varnlngn of the 
Ire patrol and practice quick coiupllance with its sug- 
Neat Iona 

Tin JtiHK of the *TltimU' \\ as h<uw<l t«> result In efforts 
to provide u gainst any similar disaster, and the many 
Investigations which followed were directed to two 
net mm to field* of Inquiry First, there wns the peril 
which luy In tlie faults of constru? tlnn of the ship 
Itself fault* which were coinnma In all shipping of that 
day, and secondly there was the peril of the uncharted 
Iceberg flouting down from the nnrtli arrow? the lines 
of steamship travel. The first jierll uns met by the 
organisation of the International llulkheud Commission, 


It* long history and Its honorable traditions, It to* 
established by an Act of Congr e ss, approved August 4, 
1790, and ten vessels were built and placed In coo* 
mission by Not ember 1, 1791. It Is a curious fact 
that tills constituted the only ariaed force of the 
United States afloat, thereafter, for a period of more 
than six years, or until the commiwinning of certain 
vessels of our newly organise?! navy The Coast Guard 
Is organised as a military service* It baa on academy 
at New London, Oonn„ for training and instruction of 
cadets, and warrant officers are drawn from the en¬ 
listed force, by selection for fltneas and general quail* 
float Ions. The equipment consists of thirty-one cruising 
cotters, Including five M Eagle Boats” of doubtful value, 
twenty five harbor cutters, twenty-two launches, and 
two hundred and seventy-three Coastal and Great 
Lakes Button*. Also, the Service owns eighty five self 
bailing, seif righting life boats, driven by gas and sail; 


reached, and ifcrtfl perms da fedfcfrd ytovjtg wui a* 
listed; U derelicts were refofitbd or Amfroyad* had die 
value of tba vessels assisted, torifndlhg cargoes, via 
HidOO^lOOCV It should be mentioned that in fop <*e 
Item atone of marine property awed, tba jgplenj** 
tamed In that year f&88 for every dollar mc p shdeCfe, 
it$ maintenance, v 

We question if in any aervtoa U to be found higher 
quality, whether above or below decks on the bridge 
or in the engine room, than for many year* baa mailed 
the Revenue-Cutter or Coast Guard Jfiervtoa. The per¬ 
sonnel, because of the freqomt Hfe mring and aUp- 
salvaging wort which It has to do, Is marked by the 
careful ejection of the enlisted man, of whoa It is 
required dint they shall be of good physique and that 
tliey shall be every inch “saUormen." It la probable 
that In no service is there to be found, today, so much 
of the 1 old f***i*«rt*wtj to ^ sr^fortg 



whose findings resulted In a closer spacing of bulkheads 
and various Improvements aimed to protect the sta 
blllty of ships by limiting the Inflow of water in case 
of under-water damage, home thing was gained in this 
direction, hut we could wish that the structural safety 
provisions had been carried further in the direction of 
raising tho height of the bulkhead deck, and the in¬ 
sistence that it should be made watertight 

The recognition of the peril from floating Icebergs 
led to a request bj the maritime nations that the United 
States undertake the patrol of the ice-infested regions 
during the three months of the year-—April, May, and 
June—which covers the southward passage of the lea. 
No time was lost In Instituting this patrol, and the 
wort was relegated to the Revenue-Cottar Service, now 
known as the Coast Guard, the other nations agreeing 
to pay a pro rata share of the cost of the service. 

The Revenue-Cutter (Coast Guard) la very proud of 


three hundred and eighty self-bailing surf boats driven 
by gas and oars, and five hundred and thirty boats of 
other types. 

The duties of the service are many, Including assist¬ 
ing vessels in distress, destruction of removal of der*» 
Ucte, protection of customs revenue, regulating tba 
anchorage of ve sse ls In navigable waters, enforcing quib 
anttoe and neutrality, suppression of mutinies; enforc¬ 
ing navigation laws cove rin g merchant wants and motor 
boats, protection of the seal fisheries; patrol of wea ta m 
rivers for rpscue of life and proparty during floods; and 
finally the petrol of the Grand of TfswfbUinfllanfl 
for the protection of shipping from tea Arid* nd burgs. 

It la a vary active service, as may be aeon from fea 
report for tba year ended Jana *9, 1*17, nea rigg tho * 
last of the pre-war activities, and foe months of fee 
war between April Oth and Jta* 80th of that year. 
During that time 9108 Uvw mens saved. <* perse** 


of boats In heavy weather, and la landtag, 
alongside a disabled vassal or tat n mufel 
The Coast Guard fleet has taeahtty ham Imp r oved and 
increased by the addition of four fled vess els, foe cottars 
"Tampa," «Hatda," "Mojavk," ahd’Vodoc ? *d Jbdgfeg 
from our I flyri m Moa of the "Tampa," fesflwt of fetes 
to go Mb o mamls riefo fear art aR wry shapely tsraft, 
wife ■i Jtiafewn e <hw, go od j Qfoebo afC and * wafe 

with tfe 

mogiafe dtraeaMy wife fee shy* atrpriagi. 

T!h# tt*at nqvat'fodtere- sjflpiis ttttit foa^jd 

gara saarea 

vUrttS'typa m fltna*^ 

* a tut* ot tt» 4 mm * VpA r - 

-• - - ' IWWfwR i 





















T*#*pseddftfca“T**spa-when 
if mA 4«n tosatontortsp ability 
e& fe g OMm Guard cutter, it 
that by the ttwml of her motor 
to t died map within her own 
iSffttf V ttttMte lme than two hundred end dfty feet 
yroraeulmd to toe birth- 
ptocwOf the jMtiy dreaded toberc*. Tlds 
tteaSTtohtoSttto to almost completely cov- 
ntfwi heavy tee-cap, and bearing to 
toM ittht there to tittle or no melting 
tram <to anew* to the high latitude* the 
MWWtoto from die annual mow fall to 
We tote* compacted to die 
empfrtenqr of tee and following the lines 
of Met Mtotaho* down steadily down the 
vgitoftb to the emu Here the glacier, fre¬ 
quently many hundred* of Met to vertical 
Mmm> gfotmdee out toto the water* 
tmtil It breaks off fay iu own weight, and 
tfcet* w twfeto r the currents and the winds 
may carry it tor onentoth of its bulk 
ekpo es rt , sigfaHrtntiMf lie below the surface 
of the water, intimately tbeee bergs reecb 
the great tabrador current, and their 
mommat 1s Si shown to our tlhistratlana. 

They travel at a rate which varlea from 
M knot per hour. In the early spring, to 
M knot par hour later to the season. 

To enyeite htwsd with Imagination, this 
grand proceed on of icebergs, through a dis¬ 
tance of over two thou rad 
miles, teom the region of 
(Smith Sound, to latitude 78* 
north, to the Southerly Tall 
of the Greet Bank of New¬ 
foundland, to latitude 4S* 
north, praenrte a moat majae- 
tic had wonderful 
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Chart published by the Hydrographic office show¬ 
ing the actual course taken by a large berg 
sighted by the lee petrol flour different times 
during the single month of April, 1081- The office 
states that this berg was unmUdakably Identified by 
photographs taken from the Ooast Guard petrol ships, 



Cutter "Andreeceggta” found this 


feet in the tee 


Were It not for tiie exist¬ 
ence end peratotence of the 
warm waters of the Gulf 
Stream, the peltfl of tee to 
the late waring and early 
summer wbuld be much 
greeter than It hi This 
stream passes oat of the 
Gulf cfctedy by way of the 
Stmlto of Florida, and Sours 
to a NJf JL course to Cepe 
Hatlento, which it paaese at 
g distance of etmt twenty 
mile* Thence Its goers! 
c ou rt to HJf.R, and It 
widens out, pass in g to the 
south of the Great Bank 
of Newfoundland, where It 
meets the cold waters of the 
Laborador current above 
From the Great 


«N£BJ 

(f m 



'4 

4k 



A / 



Out showing leabargs mrM by Uknte 
aumtt la to itNMUf trmdu 

Banks It brauteaa out to low ttwlf Anally 
on tte ao rtb wwt w B ooaxt of Europe, 
whose cttmate it wry materially olfecta. 

By ■ atnfly of tbe acco m panying map. it 
wtD be mbb that, after pawing down tbe 
Mate of Labrador, tbe Iceberg* are de¬ 
tected by tbe gwat aboal known as tbe 
MwtnnZlbad SR and pew In e general 
wntMriy dmeOcn along its easterly can* 

Mot all of them, bowerar, for acme 
Laborador coast, and 
tba northern alopw of the 
Great Bank. Dm* which an not easgfat 
and aiwbored tn tela way cMtbine down to 
theXaU of thgfaak, and It la thrw bergs 
tba*cSatttSmagnn peril to Shipping, 
tor sate th* fine pasted tbs Bank, they 
float cat tnte th* ateamahlp Una*, where, 
tn vntam Ant an most ef the time 
eorand wltetaon or lew dww fog. they 
cunaUHitt .* MMHa and 


Thia iceberg was sighted April 11 and its coorw 
when it (" 


platted an til May IX 


Ttw mowaatet ef the teebetgs after 
raacMng tfe* Tail of thb Bank, la, (Morally 
mm&m as Allow*,* They are carried 

SjMH'rtrwsnyS 

BHSiSSSsfSS 

IKIieBflMltWiitewater*. VbfWMU 
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sad by other mesne, sad Its track accurately com¬ 
puted and plotted. The Bureau requests that navigators 
make a cureful study of this chart, since the drift to 
typical of tlie majority of Icebergs In tbo North Atlantic, 
near the Hteorntdilp tracks. The oval track drawn to 
the left of the second sketch of the berg, shows the 
route of another berg to the southwest- 
warti of the Great Bank, tn the period 
of May 4) to June 4, 1021 Its track 
measured 110 miles across Its greatest 
dimension and the drift Indicates the 
existence at that time of one of the 
ly picul oei un eddies which nre to he found 
In that loculitj and which never maintain 
the Mime nlxe boundaries, or positions. 

'I he c<Hi|H.rution of the patrol xesesla of 
the CSatHt Guard and the Hydrographic 
Office during the eight years of the Ice 
Patrol has resulted In the accumulation of 
a large amount of data respecting the 
course* followed bv the Icelwrgs, und tbe 
llmltM of tbelr oouiherK drift across the 
steamship lines Ah the Information la re¬ 
ceived It Is made public In the weekly 
IIjdrogrHphlr Bulletin and In the monthly 
Pilot Charts Also the Ice conditions are 
regularly broadcasted by wireless, both 
from shore stations and from the ships on 
patrol In the Ice-Infested waters Hie 
boundary line between the Labrador cur¬ 
rent and the Gulf Stream Is very variable, 
and on May in 1920, It was 
found to he 70 miles south of 
the position of the boundary 
line on May 5,1914, and over 
160 miles south of its position 
at about the same time In 
1919. The thrusting of the 
Gulf 8tream to tbe south¬ 
ward Involves, of course a 
more southerly course of the 
Icebergs, and with a view to 
minimising the risk to Trans 
Atlantic shipping the Hydro¬ 
graphic office has made ar¬ 
rangements with the steam 
ship companies by which, 
upon notification from the 
office, the headquarters of 
the companies In New York 
Immediately notify the shtp 
captains to follow a steam 
ship track during the Ice 
season of April May, and 
Juno, 160 miles to the south 
of the normal tracks. 

The records of the Hydro- 
graphic office show that dur 
lug 1921 there were at times 
us many ns ten bergs scat¬ 
tered along the line dlvld 
w«ters of the lot hrador 
the warm waters of the 
Sometimes freak bergs, 
acted ui»on by the pre- 
will drift 


disappeared 



S2SffSfft£jSg^; 


tnsb oqaiypod with 
8 m to new engaged 


ing the cold 
mmnt from 
Gulf Stream, 
or “sailors,” 

\alllng winds from tbe north 
down ui ross the Gulf Stream As a 
matter of fact It Is worded that Ice¬ 
bergs Imve been sighted us far south as 
the Azores and the Chesapeake Gapes. 
This, however Is n rare octurrence In 
the majority of cases when a herg enters 
the Gulf Stream It rai>ldly breaks up and 
disappears. Paring the present season of 
1922 the patrol Is lielng carried on by two 
of the new electrically driven coast guard 
cutters, the “Tampa” and the “Modoc” 
which relieve each other nt fortnightly 
Intervals. The temporary home port to 
Ilallfnx and each ship spends seven days 
on patrol, and seven days on the journey 
In and out to this station and to that port, 
refueling und taking on new supplies. 

We have before us extracts from the 
logs of some of the patrol vessel s, which 
show that this service Is no summer picnic 
Much of the time Is passed tn dense fog 
and fierce gales, which frequently neeesri 
tnte heaving to Here are some notes from 
the log of the “Tallapoosa,” as written 
down during her cruise May 15 to 80,1919 
and embodied to the report of the com¬ 
manding officer — 

*Tce warnings were broadcasted dally at 
specific times, begtnntog May 16th, with a 
(Continued on page 430) 

















1 If W MH)U DwmUfy the point of • pin i WHUm-fati. we teoald ft»d tkrt • WBVm bttea wel e —h e «u 
•boat • paatUvo chars* <U»* ■nekus) t A hydros— n h wb la formed by tbo flooWnaUan of two otea 

How the simplest molecule Is formed, something aboot Its rise* si 
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Beyond the Microscope 

A Scientific Motion Picture Film That Depicts the Structure of the Atom 

By S Dushman, Ph.D, Research Laboratory, General Electric Co 


W E Intend to discuss In this article some of the 
Interesting features of the new views regarding 


tt Interesting features of the new views regarding 
atoms und to illustrate the discussion with still pictures 
taken from the film referred to In the Editor s note. 

Of course, as most people know, we cannot sec an atom 
With even on extremely powerful microscope the small¬ 
est particles we cun see are ut leust one thousand times 
larger In diameter than even the largest of molecules. 

Yet we are Jnst as certain of the existence of mole¬ 
cules and the atoms, of which molecules are made up, 
as we are of the existence In each of our bodies of 
certain organs, although wc have never seen them. In 
both cases, the evidence Is wlmt Is known In law as 
Urcumstantlul and, for link of h|mi« we shall take it 
for granted that all matter consists of 
mulct uIcm nnd atoms ■ 

We know a greul tleitl almut these atoms 
and molecules. Thus the smallest drop of r^( 

wuter (about 1/20 mbit centimeter) con L j 

tains so iiumy mulct ules that If these were J* b 

cut It enlarged to the elite of grains of sand P 

tupttble of passing through h 100-inesli test t 

sieve, they would form a mudway from tcienft 

New York to Han Francisco approxlumtelv news t 

half n mile In width and one foot In they p 

height The mole* ales are ho small that «L U fc 

as shown In Fig 1 one billion Wlllon selves 

could rest comfortably on the point of a « 

pin, 1 mil In diameter wiaer 

Or perhaps the best figure Is that eta- nw ‘ r 

ployed by Aston In his recent popular lec* setenti 

turns. Suitpose we had means of separat- about 

Ing ont the Individual molecules In a glass have j 

of water and laltellng them so that we (he C 

might recognise them again. Suppose then (fc hi 

we emptied the glass Into the oceans, after jL u ^ 

millions at years had elapsed to mix the of the 

water from our tumbler thoroughly and , 

uniformly with that of the seven seas, sup- °* 

pose we came back and took at random a on Uh 

fresh glass of water from the ocean—we oramr 

would find In It no loss than 1,000 of onr 
labeled molecules. That is to say, the *■■■ 
glass of water Is to the Individual molecule 
as the corabtnod oceans of a thousand globes like the 
earth would he to the glass of water 
It Is difficult to imsglne that such a small particle 
can have a structure of Its own. In fact, the word 
M atom" Is derived from a Greek word signifying "In¬ 
divisible,” hut while we still adhere to the term atom, 
we must, to the light of present jAowledge, forget 
about tbo Indivisibility But we Jim ft all kinds of 
evidence that the atom Is made up of still smaller 
particles which are nothing else than positive and 
negative electric charges. Since nutter, under ordi¬ 
nary condition*, is electrically neutral, the numbers of 
positive and negative chargee in any one atom are equal, 
but the actual number of each kind of charge differs 


Contributing Editor, ftcntimric Aubkicaiv 

from one kind of atom to another The atom of 
hydrogen has the simplest structure of alL As shown 
In Fig 2, It consists of a single negative charge, or 
electron, as It Is designated, which rotates around the 
positive charge or nucleus. The electron Itself is prob¬ 
ably about u thousand times smaller in diameter than 
the atom Its muss Is about 2,000 times smaller than 
that of the atom. 

Since a billion billion atoms of hydrogen more or lees 
would hardly bo noticed on the most sensitive balance, 
this means that the mass of the electron Is Indeed very 
small 

It follows that practically the whole mass of the 
mom Is concentrated at the nucleus. Yet this nucleus 


T?OR pear* those elusive and hulc-undcrstood particles of matter — 
jp the molecule , the atom and the electron—have existed to all 
* practical purposes only in research laboratories, surrounded by 
lest tubes , vacuum bottles , and the mathematical formulae of the 
scientist When now and again their names have been mentioned m the 
news dispatches that go before the great public, it has been indicated that 
they play a large role in (be every-day affairs of mankind , but fust what 
thu rote was , or just what the molecule* the atom and the electron them¬ 
selves were , has not been made clear to the ummtiated The need of a 
Wider appreciation of the laws governing the behavior of these mfimtesi• 
mal realties has increased in proportion to the knowledge which the 
scientific workers have piled up about them As a means of bringing 
about thu Wider appreciation , the molecule , the atom and the electron 
have gone mto the movies , under the personal conduct of the heads of 
the General Electric Research Laboratories at Schenectady 4t Beyond 
the Microscope ” is the title of a film prepared by C F Batehous of 
thu company , which u the first attempt to portray m a mid manner seme 
of the prevalent concepts regarding the structure of matter . 7%e story 
of thu film apd of the scientific fads and researches behind ft fa tew 
on these pages by Dr Dushman, one of those most invoked fai the lab¬ 
oratory work preceJeJ its production.—T he, Editor. 


is at least 100,000 times smaller in diameter than the 
atom 

The electron constitutes the ultimate unit of electric 
charge. Electrons streaming through a conductor con¬ 
stitute what we measure as electric current Pro! R. 
A- Millikan has measured accurately the chaws 
carried by an electron, when, tor instance, a 40-watt 
lamp limsooi 120-watt circuit, there are 2 hiltton 
bUUon electrons pasting into the filament, per aeemd, 
at one lead and the same number tearing It, per second, 
at the other lead. 

The hydrogen atom consisting of a staple electron 
fetering around a positive audios of unit charge has a 
fairly large stray field of force around it Consequently 


two atoms of hydrogen combine very readily to form 
the hydrogen molecule, shown in Fig 8. The electrons 
now rotate around an axis formed by the line Joining 
the two nuclei 

Hydrogen Is the lightest of all elements. As we pass 
to the other elements, we find that the number of posi¬ 
tive charges on the nucleus, and consequently the 
number of electrons around the nucleus, increase regu¬ 
larly Each element can be thought of as being built up 
from the element Just below It by the addition of one 
electron and one positive charge on the nucleus. Thus 
hellhm consists of two electrons and a nucleus of two 
unit charges, lithium has three electrons and a nucleus 
of three unit charges, and so forth. The heaviest atom 
known, that of uranhml, has 02 electrons 
i nnd u positive charge on the nucleus of 02 
units. The most recent theory regarding 

. _ tlie arrangement of these electrons around 

m .. the nucleus In the different atoms, is that 

• suggested by l>r Langmuir This theory, 

a by which Is a development of some earlier 

f ike speculations of Prof G N Lewis of the 

m the University of Berkeley, California, postu- 

i that lates that the electrons are arranged In 

what shells with the nucleus as center and that 

them- arrangements of two and eight electrons 

f of a *** (Kriumely "tablet In the simplest 

' . atoms, those of the hydrogen and hellnm, 

there Is only one shell RftA the addition 
h *** of a third electron, a new shell begins to 

ngmg form This shell Is completed when it 

tdron contains eight electrons, which may be cou- 

\ds of tidered as located at the comers of a cuhu 

r a d The atom thus obtained is that of neon, a 

of gas which has properties quite similar to 

$cm e those of helium. Both are absolutely inert 

w—*. chemically, gases at ordinary temperatures, 

and very difficult to liquefy, which Is In 
rr accord with the theory that! shell of tight 

or one of two electrons is a very stable ar¬ 
rangement On die other band, an atom 
r containing less than eight electrons In the 

Lllt ~ 1 second shell la quite active chemically 
Thus lithium, with only one electron In the 
outer abed, la extremely etectro-podtlve, since It tends to 
give up this extra electron. This leaves only the lunar 
■bell of two el ectr o n s and a nucleus of Arm positive 
units. The arrangement of eleehrans is Ana similar 
to that obtained A As battem atom. The only ffititr- 
enoe te that the MttW 1s electrically neutral, white the 
lithium atom which, has one electron removed had a 
residual positive charge of one unit tt Is known as 
a lithium ion, and is promt In aqueous solutions of 
Kthlott salts, thus accounting ter the el e c trical com 
dactirity of such solutions. 

On As other b and the flaortoe atom has one rienfiug 
and one positive change tees than San. When 
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Of riapritt* w w nMm that of floor* 
hat* Oo tbs hdttttoo of «m more risctron, 
ire tgsta obtain a stabto chsmically tasrt 
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Tbt fourth fafl fifth state cootam 18 
start wn* sack. In each can the atom 
ror wte p nflrttn g to the comptotod obeli la 
that of ah Inert goo reenabling helium, 
naan end ergon. Thao the atom of krypton 
consists of five obeli* or layers, and ha* a 
1 total of 8+8+8+18+18=54 electron*. 

Fig, 4 shows a model which may be need 
to tftuitraM the arrangement of electron* 
lh any of the atom* of the flrot (that la 
Ughtert) 84 element*. It consist* of min¬ 
iature lamp*, each of which U connected 
to a twitch ebown on the awitchboard at 
the right the nucleus la Indicated by a 
red light at the center, and different colon 
on the lamp* are need to bring out more 
sharply the different layer* of electron*. 

It waa obviously Impossible to rep resent 
on a film the motion* of the electron* In these more com¬ 
plex atom*. Moreover we do not know very much about 
the actual motion* of the electrons. The positions of the 
lamp* In the model are to be taken more as Indicating 
average location* than aa fixed positions of the etoc- 
rocmt I* order to Illustrate In the film the merhanlwn 
by which com pou nd* are formed, a simpler case was 
choeen, that of the combtaathm between hydrogen and 
oxygeh to form water In (hi* reaction an atom of 
ofcyggn combine* with a molecule of hydrogen. 

We h*ve already discussed the structure of the hydro- 
gnu molecule. The oxygon atom Is must rated In Fig 5 
The electron* her* aiw arranged In two shells. The 
Inner shall has the structure of helium, that is two 
electron* near the nucleus. The outer shell ha* six 
electron* arranged at the comers of the Imaginary cube 
described already Altogether there are right electron* 
and the nucleus has a positive charge of right unit*. 
It la evident from what has been stated above, that in 
order to complete the outer shell, two electron* are 
required. These are furnished h f two hydrogen atoms, 
that to on* molecule of hydrogen A* these electrons 
enter tuto tfce vacant corners of the cube, the nuclei of 
the hydrogen atom* tend to place themselves symmetri¬ 
cally With respect to two corner*. Owing to the at¬ 
tractive force* jnrtod, the electron* at these comers 
art pulled In dft the cube becomes distorted into the 
form shown In *%. 6. In this figure, the nuclei of the 
two hydrogm atoms and that of tbs oxygen atom* 11* 
on tiie axis shown by the dotted line, while the electron* 
presumably revolve about this axis and also two other 
axe* (Indicated hy dotted lines) at right anglaa to thajt 



joining the nuclei Of course, this particular kind of 
motion of the electrons Is hypothetical, but It Is quite 
probable that the electrons are not absolutely stationary 
The transition from this representation of the mole¬ 
cule of water to the more conventional formula Fig 
7 Is evident In electro!) sis, one of the hydrogen nuclei 
tears Itself sway from the molecule and as hydrogen Ion 
(with unit positive charge) travels toward the cathode, 
while the residual part of the molecule, as negatively 
charged —OH ion, travels toward tlie anode 
When water Is evaporated, we obtain steam The 
molecules which were quite crowded together In the 
former case are now separated by fairly large distances, 
and their continual Impacts on the walls of the vessel 
produce the effect of pressure 
In water Itsrif, the molecules are quite mobile, but 
when water freeses to form Ice or snow, we find 
these molecules assume regular crystalline arrange¬ 
ments and the most beautiful creations in nature are 
those which are exhibited by mow flakes. 

It Is unfortunate that we cannot reproduce on the 
printed page the actual motion of the film We believe 
that we have made ns advantageous us possible a 
selection of mtr stills hut no set of stills ever does full 
Justice to u film The film, made on the animated 
cartoon principle, gives a startlingly vivid representa¬ 
tion of the behurior and the constitution of two of the 
simplest atoms. To attempt to represent in a similar 
manner the motions of elect n«s In some of the more 
complex atoms and the manner in which those atom* 
combine to form compounds would, Indeed, be quite a 
task for even the motion lecture artist 


BS Guano in Aootria 
-VflJJOT interest has been aroused In 
l^firitriia agricultural rirclea by the 
discovery that many of M hundreds of 
caverns found In tbs Austrian Alps ct«i 
tain valuable deposits of but guano and 
other phosphates of animal origin The 
government has passed a law retaining 
these under the control of the state and 
has been having official analyses of the 
deposits made and experiments as to the 
hesi method of preparing them for us* 
us fertilisers. It has already been officially 
estimated that the Cave of the Dragon in 
rlu 1 h capable of > lidding 50,000 tons of 
granular phosphate of very homogeneous 
i Intruder thU contains 41 per cent of 
ptampliute of lime 25 i*>r cent of carbonate 
of lime, and 14 i»er cent of readily attack¬ 
able silicates. These fertilisers are now 
being systematically distributed in the dlf 
ferent parts of Austria to be used In re- 
plut lng hone duHt, etc 


New Studies of Caries In Teeth 

T HR alarming prevalence of caries In 
the teeth of civilised nations In a mutter 
of universal concern Some new and 
ruther surpriHlng tight Is thrown upon this 
subject by recent Investigations conducted 
In tlie liklMiratory of the hygienic institute 
of the (Jnlvt rally of Lel(Mtlg Perfectly 
sound Uh rb taken from \arious Indi¬ 
viduals between the ages of 18 and 55 
years were employed In the experiments. 
Not the slightest flaw was to he found In 
i of IU 54 any of these not even with a magnifying 
9 nucleus, glass I* or the purpose of the experiment 

sms wk li tooth was coxcred with n ht)cr of 

wax. In which apertures were then made 
at one point or nnnthir after whhh the tooth wus 
immersed In u mixture of bread und salha, at a 
temperature of 17 degrees CVntlgradi At the end 
of a week half of this mixture wns removed and 
replaced by it fresh mixture of the same sort, in 
order tfmt the conditions usuull) present In the mouth 
of a mlxiiire of fresh food and salha, logether with 
decomposition pnaliiris of former mixture's, might bo 
reproduced us close!) as possible The first traces of 
carles became manifest in a deepl) grooved Incisor, 
softening and discoloration was shown in this tooth 
even after the hipae of S3 dn)«. At the end of 50 days 
all the other teeth exhibited signs of softening while 
completely developed carles was exhibited In all at 
the end of 124 dn>K. Tlie carles wns produced at the 
selected points, whetlier these w*re co\ered with enamel 
or were ut the “neik" of the tooth According to 
Professor A Helix, who discusses the matter In the 
i fUnrkmrr mrdizinltchcn 11 orhwckrift, the ernies pro- 
duced in this artlfrlul manner Is printed) like natural 
carles, showing all the stages thereof Strange to sa>, 
however the common belief that nmrinu lades and sim 
liar sweets «re large ly res|smslhle for the spread of 
carles was not confirmed While mixtures of bread, 
saliva and marmalade produced tarles In about the 
same length of time as the first mixture (of bread and 
saliva ulone) teeth plurcd In mixtures consisting only 
of marmalade and saliva allowed no alteration even at 
the end of 01 da>s. It appears, therefore, that both 
tbs preformed adds und the truces of naturul fruit 
acids of the marmalade are without effect In the pro¬ 
duction of cnrlea Abstrticied /rom IHt l r maaknH 
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Tkm views ef Ike Goldschmidt amphibious traia as It appears In the water sad on rails. Ike left-hand view shews the train an the facHaa d nH en tering the 

water. The center and the right-hand views shew the train an the monorail 


By Rail and By Water 

The Combination Train and Tow Barges Invented by a Belgian Engineer for Use in the Congo 


N ATURE has little consideration for commerce. 

Thus, as often as not, we find tremendous stores of 
natural wealth tucked awuy In some remote and Inac¬ 
cessible comer of the world, where they must lie until 
a more fortunate day, when the problem of transporta¬ 
tion Is solved, or Again until other stores of similar 
materials nearer to the markets are exhausted 

A most striking case in jMilnt Is the Belgian Congo, 
In darkest Africa Here are to be found rubber, rare 
fruits, metals, nuts, and ho on, all of which have a 
ready sale in the markets of the world. But these 
stores of natural wealth are located far up tlie Congo 
River which, although navigable In stretches, has 
many rnptds and other barriers to navigation on any¬ 
thing like a commercial scale Such railroads as exist 
In this far off land are of little nmsequonce, not only 
as regards the territories which they serve, but more 
particularly In their median lea l limitations. In sparsely 
settled regions ku< h as the Belgian Congo there Is no 
doubt but that water transportation must always be 
cheaper and better than the railroad, but how can 
ne nH\lgaie a river tlmt Is broken up Into separate 
navigable stretches of water, with rapids, swamps, 
tints, and rocks Intervening? 

Two methods of solving the Congo transportation 
problem and releasing the natural wealth for the 
Iwneflt of the entire world have presented themselves 
In the past The first Is to undertake the gigantic 
engineering task of umklng the river navigable from 
the Atlantic Ocean to the regions containing the natural 
wealth In question Bonis of at least 000 tons would 
have to be accommodated by the river ha order to make 
somroerdal transportation profitable An English 
engineer. Wall, who has carried out numerous large 
engineering undertakings In South Afrlcn, has sug 
gested a plan for rendering the river continuously 
DHvlffuble between MuUdl and Leopoldville. Tills plan 
calls for tlie cutting of a number of canals at certain 
points, these canals being provided with 
Inclined railways for raising the boats out 
of the water, carrying them over the land, 
and lowering them back Into the water 
again on the farther side Another feature 
of the enterprise would be certain changes 
in the river bottom, Involving among other 
things the removal of over 1,300,000 cubic 
yards of rock All In all, tlie proportion 
of navigable sections as against tmnkvl 
gable sections is nine to one, and the coat 
of bringing about continuous navigation 
Is well out of the question at this time. 

The second method that has presented 
itself is to leave tlie river as It Is and to 
develop some form of combination water- 
and land transport To make this scheme 
practical, It Is necessary of course, to load 
the carriers at some interior point and 
then carry the curgnes all the way to the 
point of reshlimient for Europe 
And thus we arrive at tlie Ingenious Ifr*. 
tem of combination water and roll trans¬ 
portation developed by Robert Tt Gold 
uchwldt of the University of Brussels. In 
Belgium In collaboration with another 
engineer by the name of Vngderhaegea, 



View aboard tbs Goldschmidt amphibious train, 
showing one or tho holds and the center connecting 
structure which carries the wheels 


Mr Goldschmidt has succeeded in constructing a veri¬ 
table train, which 1h as much at home In the water as It 
U on land, and which peases from the water stags to 
the railroad stage with no other change than the shift¬ 
ing of the gears of the power plant The first unit 
serves as the tractor, while the other units are trailers. 

80 much for the general details. Bach unit of this 
amphlMous train cumUKts of two boats or buat-Uke 
bodies, connected together in the manner Indicated In 
the accompanying Illustrations, The four members con¬ 
necting the twin bouts together also carry the wheels 


which engage with the monorail track whan the am¬ 
phibious train Is traveling over land Bach boat to 
about 88 feet Umg and about 6 feet wide, and can carry 
11 tons, while the shallow draft permits of navigation 
In shoal waters. 

Now the tractor unit of this unusual train la equipped 
with a 800-horsepower plant, capable of hauling 0 to 10 
trailers, with a total carrying capacity of 220 tons at 
a speed of 6 miles per hour 

The construction of these twin boats is such tint 
they have remarkable stability in water The unequal 
loading of the two boats of a given unit Is said to 
make very little difference, Indeed, one boat can be 
loaded to its full capacity while the other may be 
empty, without serious results. When the train comes 
to the land stage of Its tfravel, tt simply straddles the 
monorail that comes down Into the water, and then, 
under its own power, climbs out of the water as dra¬ 
matically shown In our cover illustration The mono¬ 
rail extending down Into the water has a very easy 
grade, not more than 8 per cent, so that the amphibious 
train con readily negotiate It with a heavy load. 

The same power plant Is used for marine and land 
transportation The two gasolOke engines, of 150 horse¬ 
power each, are readily shifted over to the fbur motor 
wheels which ride on the monorail At this phase of 
the Journey the problem of equilibrium between the 
two boats of a unit assumes greater Importance To 
the end of securing the utmost stability, the wheels 
have been placed well above the bottoms of the boats, 
as will be noted. Thus, If one boat Is loaded with 10 
tons and the other with 9 tons, or a difference of 1 ton, 
the unit will lean to the heavier side to the extent of 7 
degrees from the borlsontal The extreme limit of in¬ 
clination Is 18 degrees, at which point the boats are 
apt to come In contact with the rail supports, especially 
on curves. However, tanks are provided at the front 
and rear ends of each boat, In order that water ballast 
may be employed to balance the boats 
of a unit The usual speed on rails is 
throe miles an hour, although higher 
speeds can be realised with a considerable 
loss of stability of the train. 

The construction of the monorail for 
the land sections of the amphibious route 
Is simple. It is best, of course, to prepare 
a roadbed, so to speak, some 12 feet wide, 
United oft with broken rock or gravel in 
order to prevent the enquachrott of the 
tropical vegetation. In the center 
of this roadbed or right-of-way an placed 
a long row of upright posts which sup¬ 
port die stringer with its monorail. Hie 
construction can be carried out with heavy 
timber The beginning and the wd of each 
land taction, yrtm+G* trains pan in and 
outjof the water, are formed hg the In¬ 
clined tuofwraU which goee down into the 
water. Guides are provided on either ride 
of the monorail, so as to bring tbs train 
tnto the proper position for the wga>» 
ment <fc the whites with the mottortiL the 
train Is provided with brakes, which m 
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Further Developments in the Deliberations of the National Radio Conference and Future Probabilities 


By George H. Doty 


A RJDOONVRNTION of th* National Radio Conference 
|g bring held at this Writing and will oontinue until all 
tfa* nanttsiw peftatotaf to radio regulation are reduced 
to a wortcnbis and satisfactory bari* Tfcs indications 
uu feat iba sseotid official meeting of the conference 
iisssrijlifftw *f1U not bud long** than a week or tea 
dtia tbl racottmsndattons of the original meeting 
harp been discussed extensively and argued pro and 
con to the point where the chaff has been eliminated 
and only nomad, logical subject matter remains to be 
of fered to the Cong re ss m en who will have charge of 
ftamlug a proposed new radio law which will be pre¬ 
sented to Congress. 

If the recommendations of the Conference are legal¬ 
ised, Secretary of Commerce Herbert Hoover will be 
the director of the ether so far as radio telephony la 
concerned. The American urchin and the amateur 
ctaaa which la Interested keenly In wireless will be 
adequately prot ec t ed and nerved. The demands of the 
rapidly developing radio art also will ha protected In 
the modem regulations. The new legislation will be 
extremely flexible, In order, as the occasion for so 
doing arises, that it may be changed to accord with 
the rapidly developing radio Industry It is quite prob¬ 
able that, henceforward, the granting of radio licensee 
will be wholly within the discretion of Secretary 
Hoover, and that he will also be empowered with the 
right of revocation In order to eliminate unnecessary 
stations that are duplicating certain lines of service 
or in other ways unduly in¬ 
terfering. Potentially, the 
Secretary of Commerce will 
have ample power so that he 
can classify radiophone 
broadcasting stations, assign 
bands of wave lengths, and 
generally eliminate Interfer¬ 
ence of stations of the same 
class of service with each 
othgr and among stations of 
various dames of service in 
so far as Is possible. 

During the interim be¬ 
tween the two main ses si o ns 
of the National Radio Con¬ 
ference, the experts tn 
charge of the radio work in 
the various Government bu¬ 
reaus Including the Depart¬ 
ments of Agriculture, Com¬ 
merce, War, Navy, Post 
Office, Treasury and State 
have mot together and form¬ 
ulated Government policies, 

Their cooperative plans and 
arrangements will receive 
special offldnl con si deration 
In any new radio regain 
tians which are passed by 


tlons, MO miles. private and toll broadcasting stations, 
SO rails*. In this connection it was recommended that 
the Bureau of Btandards should make a scientific study 
of the relation between the normal reliable range of a 
station and the antenna power on the basis of the use 
of good available receiving apparatus. It is anticipated 
that this relation will change with the development 
of the radio art 

Another recommendation waa that the same wave 
(or overlapping bands) be not assigned to stations 
within the following distances from one another, except 
that these distances may be lowered if the normal 
ranges of the stations are c o rrespondingly lowered 
for Government broadcasting stations, IflOO miles, for 
public broadcasting stations, 700 miles, and for private 
and toll broadcasting stations, 100 miles. It waa also 
suggested that the Bureau of Standards should make 
a study of the width of wave band required for satis¬ 
factory radio teleptiouy It is generally recognised 
that this width depends on the methods of transmission 
and reception employed 

As a result of the Intermingling of expert radio opln 
Ions at the Washington conference, an immediate study 
will be made by the Department of Commerce of the 
best geographical distribution of broadcasting stations 
wltb a view to attaining the best service with the 
minimum of Interference. A chart has already been 
prepared by the national radio experts showing an 
Ideal distribution of broadcasting stations under vari¬ 



Typkal lirsali gating stndW* stowing the microphone on the adjustable and portable stand, which serves 
to transmit s single voice or a chorus, a single musical instrument or an entire orchestra 


Oongress. Re pr esentative 
Wallace H. Whit* Jr, of Maine, who bos charge of the 
preparation of the new radio regulations and who will 
introduce them Into Congress, ts opposed to any mo¬ 
nopolistic radio service which might poeslbly develop 
tn the future. Recently he said “We hope that the 
bin when passed will Include a pro virion that no In¬ 
dividual or corporation shall get the vested right In 
any wave tangth amtgned to that particular class of 
individual or corporation.” 

The sentiment of the radio experts who attended 
flecretary Hoover’s Initial radio convention waa that 
the radio laws should be amended so as to give the 
Secretary of Commerce adequate legal authority for 
Die effective control of the eetabUshraent of all radio 
tranmnlttlng stations, except amateur, experimental and 
G o vernmental stations, and of the operation of non* 
Govmuaental radio transmitting stations. The general 
opinion was that radio communication Is a public 
utility end m such sboqld be regulated and controlled 
by the Federal Government tn the patyle Interest It 
was also apparent that the conferees Misted that the 
types of radio apparatus most defective In reducing 
in ter fere nc e should be made freely available to the pub- 
He without restriction. 

The mm of the confere nce was that the Secretary 
of Gummeto* should tarign to each radio telephone 
broaddsrifod st atio n a parmlsrible power based on the 
ufiffmai range of the station, such as Government broad- 
"jyfeg stations, dOO moss; public broa dcas ti n g ria* 


ous assumed conditions aa to number of available wave 
bands and ratio of distance between stations having 
the same wave length to the normal range of the sta 
tians. It was also recommended that In cases where 
congestion of radio telephone broadcasting traffic exists, 
or may exist potentially, that the Secretary of Cora 
menu assign soluble hours of operation to existing or 
propos e d private and toll broadcasting projects. 

The Amateur Committee of the Radio Conference 
suggested the following recommendations (1) That the 
sUtus of the amateur be established by law, (2) That 
the limit of wave length band allocated to the amateur 
be sped fled in the law, (8) That the wave length band 
allocated to the amateur be from lflO meters to 275 
meters, (4) That the Flecretary of Commerce subdivide 
the amateur allocation Into small or wave length bands 
for the various classes of amateur transmitting appa¬ 
ratus, at his discretion but in the following order of 
wave lengths sUrting at the shortest wave, spark, in¬ 
terrupted or modulated continuous wave felegraphy, 
telephony, continuous wave telegraphy, (5) That the 
amateur continue to be under the Jurisdiction of the 
Department of Commerce, and (0) That for the pur¬ 
poses of srif-poUcfof a mong amateurs. Amateur Deputy 
Radio Inspector* be created, selected from the ama¬ 
teurs la each locality- The duties of such amateur 
In s pect or s will ba to cooperate with the District Radio 
Inspector In tbS observance qf radio communication laws 
and regulations of the United States and the observance 
of such local cooperative measures as art decided upon 


In each community for the minimising of Interference 
between tin* \ui-1hum groups of the luibllc Interested la 
ruillo These Amateur tN»puly Radio Inspectors are to 
he vested with ulmtever authority may he necessary 
In Die opinion of the District Radio Inspector 
Another commendable NUggestton of the conference 
was that the Secretary of Commerce at his discretion 
rauy prohibit ut any time the use of existing radio 
transmitting apiMirntus und methods which result hn 
unnecessary Interference provided that such action 
should not be taken unless more satisfactory apparatus 
and methods are commercially available at reesmabla 
prices and until an adequate time Interval la allowed 
for the substitution of the more satisfactory Apparatus 
Subject to public Interest and tho reasonable require¬ 
ments of each type of service tlm sentiments of the 
conference were that the order of priority of the service 
should be Government public, private end toll The 
consensus of opinion was that the priority In the grant¬ 
ing of a license, the assignment of waves und permis¬ 
sible power to a private or toll broadcasting service 
should depend on tlm amount of public interest ire 
dated with audi service It was suggested that toll 
broadcasting sen Ice be permitted to develop naturally 
under close observation, with the understanding ♦ hft* 
its character, quality and \ a Iue to tho public should 
be considered tn determining Its privileges under future 
regulations Furthermore, It was recommended that 
direct advertising In radio broadcasting service bo for¬ 
bidden and that Indirect ad¬ 
vertising be limited to a 
statement of the call letters 
of the station and of the 
name of the concern respon¬ 
sible for the matter broad¬ 
casted 

In Instances where all the 
available wave bonds In any 
geographical district are as¬ 
signed, t lie feel tng among 
the radio specialists was 
that no further licenses for 
radio broadcasting In that 
section he granted until for 
some reason or other soma 
of tite existing licenses are 
revoked The policy of the 
privnte or toll broadcasting 
of anv hut offlctnl time sig¬ 
nals authorised nnd ap¬ 
proved by the Secretary of 
Commerce was also deemed 
objectionable Another sug¬ 
gestion wus that the license 
requirements for the opera 
tor of a radio telephone 
transmitting station Include 
n knowledge of the Interna¬ 
tional Morse Code sufficient to receive at the rate of 
not less than ten uorriR u minute 
Among the other outstanding recommendations made 
by the experts who composed the Radio Conference 
waa the suggestion that the Bureau of Htandarri* make 
a study of the technical methods for the reduction of 
interference, giving special attention to (1) The re¬ 
duction of the rate of building up of oscillations to 
radiating systems, (2) The reduction of harmonics to 
continuous wave transmitters nnd of irregularities of 
oscillation, (3) The comparison of Hip variable ampli¬ 
tude method with the variable frequency method of 
continuous wave telegraph} (4) Tho preferable meth¬ 
ods of telephone modulutlon to avoid changes to the 
frequency of oscillation, ('ll The" proper drcnlt ar¬ 
rangement of regenerative receivers to avoid radiation 
of energy, (0) Tho u»e of highly selective receiv¬ 
ing apparatus. Including a list of approved forms, 
(7) The use of receding coll nerials Instead of an- 
tenius, with special reference to high selectivity, (8) The 
reduction of interference with radio communlcAtion of 
other electrical processes, such as the Opera tion of 
X-ray apparatus nnd elect ricul precipitation, and (0) 
The study and standardisation of wave meters. 

The developments of radio telephony are bring care¬ 
fully followed and the reader umy rest assured that 
we shall report all happenings of Importance, Just as 
rapidly as we can get them into print The next Issue 
will probably contain the final decisions of the National 
Radio Conference 
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stations themselves are In a transient 
nimble nothing more than tbs tutu1 motion-pkture 
studio, In which everything Is dens for tbs gas* of tbs 
camera rather than for tbs comfort and convenience of 
the performers. Indeed, tbs more we learn of the 
gentle art of broadcasting, the more we notice s strik¬ 
ing parallel between it and the motion picture. In 
their general characteristics they are touch alike, these 
two young arts. One deals with pictures, animated 
pictures which tell stories, the other deals wfth sounds 
•^speeches, songs, news, weather forecasts, children's 
bed-time stories, financial reports, business statistics, 
murine news, time signals, and whatnot 
Having grown up over night to gigantic proportions, 
the broadcasting art Is unwieldy in the extreme—not so 
much In a technical sense, because the broadcasted talks 
und music are quite excellent, as anyone with a re¬ 
ceiving set will gladly affirm. From a btudnesa stand¬ 
point, however, the art Is truly anomalous. Here are 
over one-hundred stations providing speeches, news, 
music and so on for hundreds of thousands of listeners, 
yet deri\ ing no direct financial returns. Granted, these 
Mmie broadcasting organisations are for the large part 
engaged In the manufacture of radio ap¬ 
paratus and are reaping an astounding 
liarvest of business, the fact remains that 
there are many other radio manufacturers 
harvesting just us rich a crop without 
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The Gentle Art of Radio Broadcasting 

With the Speakers and Artists Who An Heard But Not Seen Over the 

By Atutin C. Letcarboura 

U Y\0 you prefer to utand when jou speak, or do you 
JJ wish to sit down? You prefer to sit Final Now 
let uh get the scenery together We will use this little 
table a 1th the lamp. *> that you can read your notes. 

Now for the transmitter Is It about right at this 
height? Yes, that * about right. Don't forget, talk 
directly into that little hole, good and loud, und keep 
up your voice throughout the talk About three inches 
away from the transmitter Is a good distance AU set? 

Let's p>l" 

The announcer Is speaking to you at the radio-phone 
broadcasting station. Yon are a speaker on this eve¬ 
ning's program your name Is among the set era I names 
featured on the printed program for the ueek as well 
aa reproduced in muny newspapers throughout the 
broadcasting area 

If It Is your llrat try at radio-plume broadcasting, 
you will experience oil nori» of queer m*nnations, for 
this, In truth, Is no ordinary tusk Tho Ntudto In which 
>ou are to speak In small und horac-llke enough, and 
llterc are Just u few iiernon* present There U barely 
room for an excuse to lie shy Yet it Is the very weird¬ 
ness of the whole business that makes you uneasy— 
the thought of speuklng 
through a little hole In a cyl¬ 
inder bunging In front of 
yon, to on audience that 
mounts up Into the hundreds 
of thousands. 

If you have your speech 
carefully written, there need 
be no undue stuge fright 
After all, It Is not so uwe- 
Insplrlng The first few 
words, addressed at the little 
cylinder dangling from the 
adjustable stand In fnmt of you, are soon 
put over, and then you settle down to 
reading your spee<h with less und less 
thought given to the lntrlcuclea of radio, 
and to the other persons In the room and 
the huge radio audience whom you are ad¬ 
dressing In fori, you warn become so 
shsorlwd In your a|ieech and in pronounc¬ 
ing each word dearly and carefully, with 
a pause at irregular but well planned in 
tervuls, to lend weight and forrefulness to 
your message, that you are unaware of the 
hundreds of thousands of listeners. 

The end of tho spew b Is soon reached, 
as It must when you are so absorbed in a 
given task The announcer who all the 
while was sitting In a corner of the roam, 
notices that your speech hus been drawing 
to a conclusion He steps over to a cabinet on which 
a switch is mounted and as you pronounce lour lust 
word, pulls the switch 

And much to your surprise, absolutely nothing hap¬ 
pens. Of course nothing should happen In this case, 
but somehow or other vou are not accustomed to ad¬ 
dressing a mute und invisible audience There Is a 
dead silence No applaunc of any kind No comment 

Perhaps something went wrong It Is hardly be¬ 
lievable that the speech got beyond the four walls of 
the room HtHl. the man In charge of the program 
thanks you and leads you out of the room, as the an¬ 
nouncer steps up to the trunsmlttiMr und states once 
more that This Is Ntatlon \YZ. Madam Soprano of 
the Metropolitan Opera Company will now slug for you 
The first song Is-" 

The next morning, coming down to I 1ms office, two 
friends Inform you that they I ward your speech Her 
cm I telephone calls come In during the day Informing 
\<>u of the successful reception of the speech A num¬ 
ber of letters post cards and even telegrams dribble 
In for the next few days, depending on the Interest 
treated In the M|»ee<b For several weeks you are re¬ 
minded at odd Interwilff of that speech which you made 
at XYZ, by frlrtids relative*, acquaintances and strang¬ 
ers, until gnu numb r If people ever do much else than 
Halt n in to nidlo-phom broadcasting. But It got acmes, 
and that Is the main thing 1 

ItroudcaHtlng N n m n art It to little more than a 
yeur old und like um Mtung art ft Is full of that rare 
interest whkh must *\tet In uny art until It has sim¬ 
mered down to un cMtnhllHhed basis There are no set 
rules In brondenstlng procedure Murh of the work is 
still on an exiwrlmentnl plane Kven the broadcasting 
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ADIO today ta a continuous performance* 
You purchase pour ticket hi the form of a 
receiving set , such as the Bale one shevm m 
the accompanying illustration* and then listen m dap 
m and dap out* whenever and wherever uou please* 
to the music of today, the c las si cs of yesterday* the leaders of the 
nation , the scientists , the news of the minute, stock quotations, and so 
on , without further charge of anp frmd For such b the radio broad • 
casting art of today But what about the broadcasting end? Who 
foots the bill? nhp? Who are the artbts and 
speakers who volunteer thetr services? In brief, 
how long is this ffamg to last? The accompanying 
article is the result of the various impressions gamed 
in studymg the expansive field of radio broadcasting, 
and in vtsilmg several of the broadcasting stations 
Suficient material has been obtained for several 
articles A list of radio-phone broadcasting stations 
appears on page 428 ,— The Editor, 


spending a single cent or devoting a single 
moment to the soulng of that radio crop. 

It Ih highly unfair, to be sure. 

Thpn ugutn, the audience, after purchas¬ 
ing (he original receiving set, ne^pr con- 
irlhutes a single cent toward the taftinte- 
nance of the broadcasting stations. Occa¬ 
sionally a \ ncmini tube must he purchased.as 
well us a “If battery, galena crystal pair 
of receivers, and so on, but as likely as not this bust* 
nesM may go to a concern not engaged In broadcasting. 

Huch a situation is Identical to that which would 
exist If plumngruph companies sold thrir machines and 
then supplied the records free of charge for all time. 
Obviously, such a business fa not founded on logic. 
While the radio boom persists, a few compands can-well 
afford to maintain the radlo-phcne broadcasting sta¬ 
tions , but sooner or later other arrengenwnte will have 
to be mude Whether a charge will ha necessary for 
broadriiHttng reception, or whether a charge will be 
mode for the privilege of speaking or singing via raffia, 
the author docs not profess to know or oven dare to 
guess. Htill, the present situation to constructed on 
unstable lines and must sooner or later give way to 
something more substantial. 

So we come to the question of talent—the stagers 
and the speakers and others who mtertaia us night 
after night To them we owe much, because so far 
their services have been offered withoct c^arg* oi any 
kind. Even so, the leading musicians of the world have 
rang end played for the radio auffisne* end atony 
more are scheduled to go before the little cylinder or 
the *41 sh pan" before tag. 

At this stage of the art, the average 


broadcasting 
static* la an 
Improvised af¬ 
fair. Hew 
could It be oth¬ 
erwise! It was 
Inaugurated 
ever night to 
take advantage of the technical advance* to ratio tale- 
phony Since then, it has saver had the i»asfstty time 
to mare ta order to build a real broadcasting etoffio 
with every comfort for the talent and with •qm deew 
■tderattoo for the visitors. 

4 typical radio-phone broadcasting station may tie 
described as follows A Kong, narrow room, : 
used as a cloakroom for the office < 
appropriated for the broadcasting activities of the < 
pony At one cod stands a beautiful piano of the re¬ 
producing variety, with Its tong bench. This piano may 
be played by a fiesh-and-blood pianist, or by Grainger, 
Godowsky, Kachumnlnoff or Hoflfknan, not ta p er son, of 
course, but In the form of a perforated paper roll. Tito* * 
there are several phonographs of various makes, for 
the broadcasting studio does not ptay favorite* 4tag 
one of the long sides of the room to a small table, with 
a silk-shaded lamp to add a touch of home atmoepbere 
and to reassure tho performers, followed by an auto* 
made organ, several desks, and plenty of choir*. It 

_ to Just a plain room, with vary tittle eus- 

beUtohment except some draperies which 
can he placed over the bora walla When¬ 
ever It Is n e c ess a ry to hide them with att 
their ugliness. In fact, most of the photo¬ 
graph* taken In the radio-phone studio 
ere flashed only after the draperies have 
been artistically arranged, while a few 
flowers or plants bought or borrowed from 
the nearby florist help matter* ever so 
much. The last place* of furniture—and 
the most Important, perhaps—are the eat* 
toot containing little lamps and plenty of 
switches, wiring, and so on, 
comprising what to called 
the modulating equipment, 
as well as the little trans¬ 
mitter mounted on a porta¬ 
ble stand. The cabinet to a 
wooden framework covered 
with copper screening, not 
for the purpose of keeping 
out files or mosquitoes, 
please be sure to note, bat 
to prevent the delicate ap¬ 
paratus from being dis¬ 
turbed by electrical and 
magnetic influences within 
the room Itself. For that 
matter, the various conduc¬ 
tors connecting up the cab¬ 
inet and the transmitter are 
sheathed to beautiful, bright 
and neat woven copper 
sleeves or tube* not for the 
artistic but for the e l ectrical reason mentioned. 

The nullo-pbone transmitter proper to located In a 
•null room near the roof of the building, and to attended 
by one or two operators. This to the actual radiophone 
station, for It contains an the elements of traamtatocn. 
When the etudto to to broadcast, It 1s connected with 
the radio station upstairs by means of th* switch al¬ 
ready referred to, A sys t em of wire telephones ass ume 
instant cqmhraateattou between the studio and the 
station. 

The radio-telephone ttaasmltter constats of a cabinet 
ctoeed to by Ire* grill work, so as to preclude rtatasge to 
the delicate vacuum tubes, rive tube* am employed 
for normal operatic*. 13m transmitter to at the a* 
treats end of a king operating desk or tobto, on which 
art placed oritfaary te lep h one tastrummts, radio ap¬ 
paratus, a receiving set wife ampiUtem tstopbanshead* 
stag, aud a touAepaaktay tivfe* While the etudto ta 
to operation downstair* the o per ator s hear tt**e«*fa 
or made by tz**n* of the tadapeota# device, negated 
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% Mrill MbtH affair, M «n rertafe for wlrefesu 
telfttifcMiy MW* bu far good teeuR* It onopritti eight 
ir i rta sufrpflr te d on wide ^w »4wi OH tall steel mstfe, 
high shot* the rout Below It U knottier aerial, about 
d# tMt abate the root, known as tba counterpoise, 
fblf W^X serial nhw an the ground and giro* 
better waits Id* radio-phone fransralsrion 

W» radio been a temperamental thing, if 
**yh^ff* fhtny can be t emp eramental. It haa worked 
peat vhna pebody waa around to appreciate the fact, 
agd ledrffr wjjen it ha* been on parade, so to speak. 
Today ties game bolds true. The radio-phone, with Its 
Mfcttth tpW* ehd control*, aometinfea lies down no the 
job at the wrong moment And on this fact hangs many 
an taterpettig tale* 

Mot so man/ weeks ago a large band composed of the 
musical employee of a feeding manufacturing company 
were featured on the evening program The/ came to 
the broaden sting studio end the/ played—played as 
the/ bad never played before, folly realising that they 
were playing for hundreds of thousands of listeners. 
The mAo-pbooe devo te es, scattered over a wide area, 
were delighted as they are always delighted when 
listening to a good number on the radlo-pbone program 

TtMfc things began to happen. First one tube, 
then another tube blew out, op In the radio station. 
These tubes, or vacuum tubes to he more specific, are 
made up in the company's factory in small lots, and 
there 1* eektom a real r eser ve supply on hand Finally, 
all the tubes were blown oat, end the station was simply 
through, the announcer In the studio below was In- 
fanned, of the fact, but, taking account of the enthu¬ 
siasm of said band which bad come from some distance 
away to entertain the radio audience, be did not have 
the heart to tell the musicians what had happened 
Instead, he simply went right on, announcing the vari¬ 
ous selections In tom end letting the bond play to their 
heart's content, even though the sounds never got be¬ 
yond the ftrar walla of the studio. 

Then there la the other side of the same picture 
The radio-phone d e vot e— were listening to the wonder¬ 
ful band concert when suddenly, without notice, al¬ 
though the hand music bad been getting weaker, there 
waa a total silence. What could the trouble be? Every 
radio-phone receiver right then and there was over¬ 
hauled tqr as many greatly agitated radlo-pbone en¬ 
thusiasts, la search of trouble. And this story explains 
to many of them what happened on that particular 
erenftnft when the radlo-pbone suddenly want dead. 

Ffeaat remember that there is a switch In the radio¬ 
phone studio that stands between the studio and the 
outride world A number of stories could be told about 
that little switch, although Just one story will suffice 

Every so often on artist, a talker, or an orchestra 
1* scheduled to appear before the radio audience, be¬ 
cause they are witling to do so in the first place, and 
they have been passed upon as worthwhile entertainers 
hy the nuUo-pbooe management It Is virtually Impos¬ 
sible to have tryouts, as can well be appreciated be¬ 
cause all the talent Is purely voluntary and there am 
many drawbacks when dealing with anything that is 
free of charge, as you may well know from practical 
experience. At any rate, the performers or entertainers 
an passed upon solely on their past record. If they 
have Played In public, If they hold a diploma from some 
school of music, If they are well known to their re¬ 
spective fields, tf they occupy an Important poritico—t 
all these factors count for 
their face value la consider¬ 
ing the iultahmty of a 
quriker or musician aspiring 
to an "appearance”—on un¬ 
fortunate word, but there la 
no word yet coined to meet 
thd dri mm st ah oe—before the 
radio audience. As a mat¬ 
ter offset the various radio¬ 
phone broadcasting stations, 
espeebttiy those in the large 
meiropoUtap districts, have 
more applications for apses 
on thrir programs than they 
can possibly catch up with 
ft* a long time to coma. 

Anyway, the evidence In 
thr case is not afitays a 
wmm gmon may up pnw 
a anun orAtlh* aaktt It, 
tftltUt &wrb*fwj tfw tra» 

Mtftr of ttM Mate «ad H 
4* *4 ?**• m«#> noco 
Wifk fib*lattar bon of 
PffiteJ* c*8?Om tub *•* 



Nunorm cabbwt HMtflaf Mftn an now Making 
their appearance for home use. This one Is e com¬ 
bination radio and phonograph entertainment device, 
which can be operated by anyone 

been made. Then the little switch comes Into play 
Tike announcer maneuvers about until the switch Is 
reached, and then, without formality of any kind, the 
switch Is pulled, disconnecting the studio from the out¬ 
ride world The ordiestra, meantime, plays blissfully 
on, not aware that Its audience Is encompassed in the 
four walls of the studio Meanwhile the operators In 
the radio station, reallring what has taken place, take 
hold of the radio-phone program nod bring a phono¬ 
graph, kept In their room for that very purpose, Into 
action. They continue to operate the phonograph until 
some happier moment, when the announcer downstairs 
eon introduce the next number on the program 
Sometimes a qamker does not confine himself to his 
subject, but wonders into the publicity field, soon wax 
Ing eloquently with praises of ABO automobiles or 
PDQ shoes or XTZ bread, and so (A He can rest 
assured, whether he realise* It or not, that rank pub¬ 
licly will not be sanctioned In the usual well managed 
broadcasting station There may be public radio-phone 
broadcasting stations in the near future, where the 
publicity hunter con exercise himself to Ms heart's 
content, hut for the time being lie Is not allowed to 
burden the radio-phono audience with his talks while 
some legitimate entertainers are crowded out 
Temperament—of course there is temperament In the 
radio-phone studio, Just as there is In the motion pic¬ 
ture studio Often this temperament results in queer 
Incidents A case In point runs ss follows 
Early in the history of radlo-phaoe broadcasting, all 
■tAtlons were required to “stand by" or remain Inac¬ 
tive for a period of three minutes, every fifteen minutes. 
In order to Usten for distress signals from ships at sea 
A prims donna from some well known opera company 
bad just rendered an aria from “Alda," if my recol¬ 
lection serve* me correct!* The announcer, going about 
his work In the huriuesadlke way that comes through 
doing the same tfi&g day In and day out, stepped np 
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to the null transmitter, and aatd * “We will now stand 
by for three minutes, to bear distress calls." Imagine 
a high-strung temperamental, famous prims donna, not 
previously informed of this very necessary bit of bust- 
ness, listening to this remark at the end of tier song' 
Wlmt she said to the announcer cannot be printed 
here, but suffice it to say that she used up all her 
eliolc* mlJccIhoH, unit gasped for ntore 
Another time a Russian singer worked himself up 
to u high pltih while singing a very difficult operatic 
utr riie hroudcuxtlng studio Is a ver> smull room you 
will muemlwr from mv previous description At any 
rate the sing* r tore off his cout, followed shortly after 
hy Ids collar und tit and then his shirt singing all the 
uhlle lie fore the dish Imrin transmitter then in use 
Needless to su\ the announcer had to net quickly for 
there were ludlcs in the room lie signaled to several 
of the men present to help him um\e some draperies In 
front of the mpldti disrobing Russian singer, who 
when Ike hud finished his song, asked what was the 
idea of wrapping hint up In druiwrloN. He had not 
realised whul he wjih doing so we ure assured hy the 
broadcasting station nnnounctr 
Another time two Italian singers were rendering n 
duet before the “phtmuita/ as the dish basin trans¬ 
mitter Is railed One singer was the immetwor of a 
good, rich \otoe The others wire was Impossible The 
man with the good vdeo could stand 11 no longer, and 
he began nudging his partner and swearing at him In 
Itallun Tills < tin tinned all through the duet, despite 
the admonitions of the nnnounrar There was no little 
sttiKh In those dajs to cut off the unruly performers 
from the outside world In fact suilt Instances an this 
caused the switch to lie Introduced There followed a 
flood of Inquiries, asking why the monologue ac¬ 
companied the various selections. It was a new Idea 
hut whj? asked the Inqtilslthe radio nudlence 
Another Instance, prior to the Installing of the 
switch, took place when another prim a donna cm me to 
the studio to render u few Kelts Hons This ludy decided 
to mvompnny herself nt the piano The announcer 
having liceome tfwure of the profane wavs of the Indy 
decided to tukc no chances. So, taking the transmitter 
off the slum!, he climbed up cm the grand piano und 
pointed the transmit ter toward the lady All during 
her various selections she Is reported to have ruxsed 
pretty much everything nliout the place and the 
announcer buried Idtuself “shorting’ the microphone 
transmitter nt such momenta as a volley of profanity 
wan directed at him. 

Then the performers have their pets, which must 
come In for some share of the evening n program One 
ringer brought her Airedale with her A pampered dog, 
that Airedale, who could not understand why his mis¬ 
tress was talking and singing Into a wash basin dangling 
from a portable stand The unnonneer mode several 
attempts to amuse the dog fondle It and In every other 
wftj keep It quiet hut to no imill lletween hits of 
her songs the singer c ailed to her dog, said kind words 
to him, und kept on talking about Larrie much to the 
bewilderment of the radio audience The next few 
dajs several telephone calls nnd letters were received, 
inquiring as to who ' Ijirrle might la 1 Was It her 
manager husband or friend, who was so Impatient? 

The rudlo-phone nudlence watt hes the radio programs 
with keen late retd Indeed, one almrat begins to wonder 
if the radio-phone auditnro is pa>lng for the senior, 
■o revere are the criticism* at times. Following an un- 
usnul amount of phnnogra 
phle and HUtomnlh plant* 
music referred to im “ran 
nett stuff” In the radio 
nndlcnce, there Ih certain to 
he a large volume of roui- 
plalntH Tilt radio phone 
uudlcnce Is rertnfni) highly 
t rtfl< itl, jiiNt ax It lx hlghl> 
uppret inti\e when the pro¬ 
gram lx gotri 

One tiling lx certain and 
that 1* tin itertuunency of 
radio-phone broadcasting Mo 
doubt the present arrange¬ 
ment U not pommnent be¬ 
cause It Is not altogether a 
t&to one Rut broadcasting 
has become so popular and 
Its possibilities nre an great 
that It ran nev er become 
obsolete, ns many would 
have us believe TJke an) 
new art it has Its tiuper 
flections, which must be cor 
rected and altered Hnd re¬ 
fined until the art becomes 
stable, ns It must In time, 
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Our Point of View 




W reckuig the United Stoles Navy 

T HE efficiency of * navy depend* upon Its ships 
and Itn men, and of the#* the men are by Air 
the more Important The moat magnificent as¬ 
semblage of fighting ablpa conceivable, If manned by 
Insufficient crews of poor tmining and low morale, 
could he readily overcome by a smaller and less up- 
to-date fleet that u as fully manned by officers and men 
of the highest skill, and of absolutely unshakable 
morale The treaty did a noble work In uhollahlng the 
threat of naval war, and getting the three leading naval 
powers to agree to a ratio of 5—5—3, in the total dis¬ 
placement of their fleets. The ouestton of the person¬ 
nel was left to the decision of these several powers. 
Orest Britain has announced that she Is cutting down 
bar personnel to 104,000 officers imd men, Japan pro* 
poana to reduce her enlisted strength to 68,000, the 
United States Navy, In the endeavor to meet the demand 
of the country for extreme economy, 1ms asked, through 
the Secretary of the Navy, for only 06,000, as the very 
lowest minimum with which the Navy con be maintained 
with any approach to efficiency 
In spite of this moderation on the part of the Navy, 
the House Naval Committee endeavored to cut down 
the enlisted strength to 67 000 men, and a vigorous and 
strong fight was made In the House of Representative* 
to turn this suicidal proposition Into law We do not 
hesitate to say—first, that the 104X100 men allotted for 
the British Navy U a reasonable amount, justified by 
long experience, secondly, that the 96,000 men asked 
for by our Navy Department represents a smaller force 
than Is necessary to maintain our fleet at nil times In a 
condlthn of efficiency, thirdly, that to reduce the number 
to 67,000 would be. In effect, to destroy absolutely the 
efficiency of the fleet, by enuring our ships to be greatly 
under-manned, and thereby producing a sense of dis¬ 
couragement and neglect In the officers and men. 

If the question be asked—Why did our Navy Depart¬ 
ment ask for only 08,000 men, when the British Ad¬ 
miralty In manning a fleet of the same else, determined 
upon 104,000 men, we reply that the 90,000 was arrived 
at by a hoard of naval officers, who were asked to 
determine the absolute minimum of mm that tea# 
necessary to maintain our ships In a condition of fair 
war-time efficiency—"fair,” murk y<»u t not maximum 
efficiency In arriving at their estimate they made the 
following Important reductions. 

t The wiir proved that there must be sufficient men 
aboard to man both anti-torpedo broadside batteries, 
the estimate calls for manning only one broadside on 
one side of the ship 2 The number of men In the 
ammunition handling rooms eras reduced below that 
which Is necessary for the highest speed of firing 3. 
The number of men for bringing the shells from the 
magaslnes to the loading trays was reduced to a point 
which would slow down the sliced of delivery 4 The 
number of men In the engineers' department was cut 
down to a point which would make It possible to main¬ 
tain full speed for no longer than two watches. 
& Target practice rules were modified so as not to 
require replacement ammunition, thereby cutting down 
the number of rounds per minute 6. The amount of 
target practice throughout the year was reduced and 
the speed of the battleships was lowered from twmty 
to ten knots, and of destroyers from thirty five to 
fifteen knots 7 The “junketing” was reduced to a 
minimum—that Is to say, the use of the ships at 
National and holiday celebrations was discouraged. 
8. Finally, the Board greatly reduced the requisitions 
for the- periodical reconditioning of the ships In harbor 
The strength of 90,000 men, aa requested by Secretary 
Den by was no mere guess, but was decided upon In an 
honest endeavor to meet the demand for economy up to a 
point, beyond which the effectiveness of the Navy would 
be most seriously Imperilled Donee, we do not hesitate 
to pronounco the recent attempt to cut our personnel 
down to 67,000 men as being nothing more or less than 
a movement, conscious or unconscious as the case may 


be, to wreck the tfopy In a spirit of compromise, tbs 
President asked for 864)00 msn, and this tha House has 
granted It Is not enough. Tha Senate should stand 
out for the 96,000 men, which the seagoing officers of 
the Navy have found to be the absolute minimum 
compatible with the tffidacy of the fleet 

To Save an Infant Industry 
HH war served to develop several new Industries 
In the United States, notable among which were 
the manufacture of optical glass and instru¬ 
ments of precision and the production of potash for 
fertilisers. Although the armistice found such Indus¬ 
tries In good working order, they were not sufficiently 
established to be able to hold their own against foreign 
competition, and the Government was asked to protect 
them to on extent that would prevent their being 
swamped by foreign importations, and to continue this 
protection until they were strong enough to stand upon 
their own feet and meet outride competition success¬ 
fully When the question of assisting the optical glass 
manufacturers was before Con g re ss , we urged that 
Government help should be granted, and we consider 
that the arguments which were valid then are equally 
valid today 

Potash la the most Important Ingredient of agricul¬ 
tural fertilisers, and normally the United States con¬ 
sumes 200,000 tons of It per year Before the wsr this 
country produced practically no potash salts, and our 
Importation from Germany was 270,720 tons. When 
the war cut us off from Germany, the Government sent 
out everywhere an urgent request that everything pos¬ 
sible should be done to discover deposits, and push for¬ 
ward the production of potash Natural deposits wars 
found In the brines of Utah, Nebraska, and California, 
and costly plants were built to recover potassium from 
these salts, and also from the dust of cement kilns and 
blast furnaces, from the waste liquors from distilleries 
and from beet-sugar factories, from the greensand of 
New Jersey, and from many other sources. The result 
was that by 1918 one hundred and twenty-three differ¬ 
ent plants were producing annually some 51000 tons 
of potash Nnturally, in new Industries Involving tha 
lavish expenditure of capital and operated under costly 
war conditions, the price of the product was high, but 
the coming of peace, and the experience which was 
being gained, both In the laboratory and In the factories 
themselves, was gradually reducing the price, and gave 
promise that, ultimately, It would be brought down to 
a figure which would render possible successful com¬ 
petition with tha great German potash trust The 
German potash Is mined, much after the fashion of 
coal, from 204 mines, of which 17 are In Alsace and 
now belong to France. These mines formerly const! 
tuted u monopoly bucked by the German Government 
They have a selling corporation known as the Kallsyn- 
dlkat After the war a r e pres e ntative of this corpora¬ 
tion made a contract with 84 American fertilising 
manufacturers to purchase 76 per cent of their require¬ 
ments from the German Syndicate, and a fixed tonnage 
from the French Alsatian Syndicate, at one and the 
mm price 

Now the response of the dtisens of the United States 
to the call of the Government resulted in tbs erection 
of over one hundred potiih plants, at a cost of over 
$40,000X100, and tbe effect of the poet-war re-lnvastoa 
of the Butted States by the German potash monopoly 
has been to close down every one of these pleats, which 
at the present stage of their development are abso¬ 
lutely unable to meet the low price, doe to the abnormal 
•whangs, at which German potash Is being o ffer ed la 
our American market 

In their extremity potash manufacturers are asking 
Congress to extend a gradually diminishing amount of 
support to their Industry, extending over a period of 
five years. This protection would consist for the first 
two yeers of a duty of 2^ cents per pound, 8 cents per 
pound for the third year, 1H cents for the fourth, and 


1 cent for the fifth year Tbe manufacturers are salt* 
fled the Improvements which they have made and wlU 
continue to make in their pruceases will enable them at 
the close of this period to stand upon their ewn tost 
Oar present production Is about 54,600 tons; but so 
Mormons are the natural deposits la California and 
elsewhere, that If we can but save the infant Industry, 
its growth will be so large that we shall be In a position 
not only completely to satisfy our own demand, but 
to miter successfully the markets of the world. 

Highways and Politics 

UBS a great engineering undertaking Is being 
put through under government auspices, the 
necessity of separating the political and the 
engineering sides is ordinarily recognised hr tbe most 
dyed-in-the-wool politician. The engineer may be totor- 
fend with, grafted upon, forced to play politics, bat 
the most uninformed ward-boss will understand that 
after all, an Ashokan Dam, a Ben Francisco Bay Bridge 
or a Panama Canal requires continuity of engineering 
policy and engineering control. 

In the small-time engineeri n g work done for local 
or state governments It Is otherwise. An engine can 
quite well be ordered from a catalog by a Republican, 
Installed by a Socialist, and put Into operation hr a 
Democrat elected on a fusion ticket A street-gradtag 
project does not suffer If modified and carried out by 
another administration. It la unfortunate that the pro¬ 
fessional man must become the shuttMbock of pofitl- 
dans, but when he engage* In this clam of work he 
does so with hts eyes open, with fall knowledge that 
politics will determine his tenure. 

The engineering of our state highway systems la 
usually treated as Just such a job of routine, Midi 
can be betted about from one administration to another 
without prejudice In 84 states, whose highway con* 
m i ss i ons have bad an aggregate life of 296 years, them 
have beat, by actual count, 127 changes of executive— 
an average for each department of one new head every 
28 months. Whether the chief officer be fttate Engineer 
and Surveyor or Highway Rngtneer or Superintendent 
of Roods or Chief of Public Works or Oommistfouer of 
Highways, whether he be elected with tbe rest of the 
state ticket and hence automatically changed when tbe 
administration changes or whether he be appointed by 
tbe incoming Governor as a reward for deserving 
Democracy or rock-ribbed Republicanism, it is the uni¬ 
versal American practice to regard bis job as an adjunct 
to the regime in power end a part of the spoils of war 

But the bald fact Is that under pre s en t conditions 
highway engineering Is just as much to need of a con¬ 
tinuity of policy and a kmg tenure of office as Is tbs 
construction of a single specific work of magnitude like 
a big bridge or a dam Roads must be built that will 
outlast tbe bonds that pay for them, that may be kept 
to good shape at proper cost, that shall serve Hie 
adjacent territory and the distant, that shall link up 
with one another properly, that shall accommodate 
the traffic of today and be capable of accommodation 
to that of tomorrow, that shall ha safe where they 
meet, where they cross streams and railroads, Mere 
they wind, where they climb. A new commissioner Is 
not chosen for hie prior fitness; he most make himself 
fit after he gets to. Be cannot visualise all these needs, 
or learn bow he may plan to meet them, until he hes 
been In office for two years at least But he la thm 
ripe for eviction to favor of on inexpert suocemwr who 
must begin all over again. 

Our elate highway commissions are today a tratoteg 
school for highway engineers and a source of tribu¬ 
lation to those that ere trained. Rvery policy and every 
procedure that experience has riwwn to be good mast 
be sold Afresh to each new highway executive, and 
always the sate Ik complicated fay the fact that tha 
hostile outgoing teeth* bad taken up with the Idea, 
which Is therefore prot*My‘crooked end oortatety an 
object of deep sosptden. 
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Our Point of View 


With the Federal aid now muter way, wo shall spend 
•otnethtag Hke fTOOpOOOjOOO per year oo what is In 
touted to ba ft permanent national system of highways. 
Federal s op t r v to ton to some extent goes with Federal 
aid—hot this Is not enough. Any private enterprise on 
which one tenth this sum was to be expended would be 
started fcg getting together the most competent engineer- 
log staff obtainable, and the members of this staff 
would know that their Jobe were as permanent as their 
ability to handle them. Would It not be well to carry 
the same Idea of a continuous executive policy Into the 
greatest constructive public undertaking ever launchedT 
Let's all get together and take our highways out of 
political 

Giant Trees in the Olden Days 

I F ttaw Ubm should meet the eye of tbe owner of 
an automobile, who happens also, to be a tree 
lover, we suggest to him that he take a run out 
to the little village of Basking Ridge, N J As he tops 
the hill he will come rather suddenly upon a fine old 
church, aet In a typical graveyard of revolutionary 
days, where In rather close contiguity both to the high¬ 
way and the church, he will see an oak tree of surpass¬ 
ing rise and of striking symmetry In Its branching and 
general contour Tbe villagers will tell him that Gen¬ 
eral Washington, with a section of his army, halted 
one extremely hot summer day at Basking Ridge, and 
that be and hta staff grouped themselves for lunch 
around the trunk of the tree, which even In his day 
was noted for Its unusual slse The story may well be 
true, for this specimen, recently measured by the writer 
with a steel tape, was found to have a girth of 17 feet 
6 lijdies, end further toping showed that the extreme 
iptwd of Us branches, out to out, was 120 feet There 
were giants on the earth In those days, and there is 
every'reason to believe that this splendid fellow is 
merely a survivor among many such trees that had 
grown unmolested, century after century, In the quiet 
of the primeval forests. 

Tbe other day we came across a description of the 
recent repairs of the great oaken roof of Westminster 
Hall, London. The roof Is a typical medieval struc¬ 
ture, and Is remarkable for Its great span of 70 feet 
It was found that some of the timbers were of such 
greet diameter, and maintained tbeir dimensions 
through so great a length, that the English forests of 
medieval times must have abounded with trees that 
wars even larger than this solitary survivor among the 
Jersey hills. Westminster Hall was roofed In 1800 In 
the Intervening centuries the death watch beetle haa 
excavated hollows tn the great timbers In which, says 
the Bnttder, a “full-grown man could lie completely 
hidden.” Only heart oak was used, and since tbe 
hammer posts measure T 6 # In thickness and 22 foet 
In length, the trees from which they were cut must 
have been some five foot thick at the butt and over 
three foet at 20 foet above the butt Again, tbe collar 
beems, 2 foet In depth, are 40 foet long. The trees from 
which they were cut must have been 8 foet In diameter 
20 fort from the butt end 2 feet diameter 40 fort up. 
There must have been many such giant oaks. Only In 
rare ease* as at Baddng Ridge, do we see a solitary re¬ 
minder teat the lofty trees of Yoeemlto formerly found 
their counterpart In the hardwood tenets of Hasten 
America and tee Old World. 

The Patent Situation as Viewed by a 
Federal Judge 

HCHNTLT to Washington, the American Pat¬ 
ent Law Association gave a banquet In honor 
of Chief Justice Taft and, except for the Chief 
Justice, tee pittdMl address of tee evening was de¬ 
livered by Judge Wins M Mayer of tbe United States 
Circuit Court of Appeals. Judge Mayer has presided 
over qmny important patent trials, notably the vacuum- 
cMWr ajfcd tea wireless cases, and what ha says about 


patents and patent litigation la of especial Interest We 
quote portion* of his remarks. 

“No man can do a particular class of work at his 
best unless he learns to love that work. Imagination 
and sentiment beget enthusiasm and enthusiasm helps 
lighten any labor Unusual as It may sound, a patent 
case may often be fascinating Within the four corners 
of a record may be a story of a struggle against odds 
which rivals many a romantic tale Within that same 
record may be the history of a minor art or of a great 
art and the picture of slow steps or sudden leaps In 
contributions to the world's progress. The Inventor In 
the minor art may huve made within Its narrow limits 
a contribution relatively as valuable as the Ingenious 
or far-sighted scientist may have made tn a greater 
art 

“A busy court thus comes In contact with commercial 
ami scientific progress from every angle and from every 
aide Within the limits of hta own court room he 
learns what Is being done In the world, here and 
abroad. In respect of every activity In which the human 
mind Is engaged 

“If he board* a steamer for an ocean voyage, he car¬ 
ries a jw tan ted wardrobe trunk, he finds a patented 
electric light in his stateroom, he notes for his mental 
comfort that there Is a radio apparatus, which he 
knows is patented In ull or some of its features. As 
he sits down to his meal, he remembers that his pota¬ 
toes have been peeled by a patented potato peeler and 
bis lemon meringue prepared by a patented mixing 
machine If he prefers a land trip tn a sea voyage, he 
remembers that there Is a patented lighting system on 
the train, that there are patented airbrakes and an 
Infinity of other patented devices for his safety und 
comfort If he goes no further than to toko a ride on 
one of the transit lines In his own city, he need but 
glance at the advertisement above him, to recognise 
displaced tn one color or another, with attractive catch¬ 
words, certain familiar friend* from the vacuum 
cleaner to the washing machine, the fate of many of 
whom he Iihh adjudicated 

“It Is then a privilege and not a burden to have the 
opportunity to study and to pass on tliese steps of 
human Ingenuity which are a part and parcel of modem 
civilisation In this study the Judge is fortunately 
helped by a well equipped bar No branch of any pro¬ 
fession calls for more thorough study and research, or 
for a greater faculty for simple and dear exposition 
No man con he successful at tbe patent bar unless he 
brings to It endless Industry and high ability In ex¬ 
plaining and clarifying the subject matter of the con¬ 
troversy In such manner that the lay mind, In other 
words the Judge, may grasp the essentials, understand 
the technique and not be confused or misled by Irrele¬ 
vant or unimportant details. 

“When men are dealing with a branch of law which 
so Intimately touches the safety, the comfort and the 
happiness of the people, they must be constantly alert 
for improvements tn tbe administration of the law 
The first stop, of course. Is In tbe Patent Office and It 
has often amaxud me that so many able and faithful 
employes, greatly underpaid, have remained in tbs ser¬ 
vice. My knowledge of the actual workings of the 
Patent Office Is too barren of practical experience for 
me to give any practical suggestions. I can only speak 
In general terms. My feeling has been that the pre¬ 
sumption of validity should be stronger than tt Is, but 
that presumption can only be made stronger when tbe 
equipment of the office Is such that the prior art can 
be completely ransacked and that service In the office 
may be sufficiently attractive to hold, tn this branch of 
tbe Government, competent and fully equipped experts. 
If, when tbe case comes to court. It appears that there 
were several references of importance passing from the 
file wrapper, the presumption of validity amounts to 
merely a phrase, and thus it Is that the courts with 
reluctance (fcclsre void a patent, which may have 
rspnMntad kmg and expensive effort on the part of the 


applicant Beyond the decree which destroys t he 
IHilont 1 h doubtless man> a heart burning because of 
money lost and ambit hm thwarted In the long run 
it may well ho that the greatest economy will be 
exercised b\ tie (internment In building up and re¬ 
taining a staff of lx|m riM of the highest efficiency 
Ohvlousl) such n Htaff cannot lie obtained or retained 
without coinpi ihih ton *ultW lent at lcust, to enable 
such men to llu In modeHt comfort und make some 
provision for those dependent on tin in" 

In Justice to Australia 
K have received a letter from fur*off Aus¬ 
tralia. written on the stationery of the >or 
est CoimulMtfton of Victoria by an American 
cltlsen who is a dr> kiln expert in the United States 
Forest Service, calling our attention to the extent and 
Importance of (he Australian Kallwuj system Our 
eorrcsiNmdent was disturbed, und very properly so, to 
note tbut In on arth te published In our December Issue 
on the railway k>hH>uin of the world, that of Australia 
was omitted He tells uh that he went to the troubk 
of obtaining authentic Information from the head of 
tbe railway commission In Mel bon me and that he sub¬ 
mit* It with the hope that we will present It for our 
readers' attention We gladly do ho —first, because the 
dutu in the late*t obtainable co\ering the year ended 
June ,10, 11*121. and also because It enables us to com 
plate our Hurvey of the leading railroads and make good 
an omission which we greatly regretted at the time It 
wus made, and whUh was forced upon us by the fact 
that we were unuhlc to obtain thl* dutu at the time the 
article whs written Onr comparison whs based upon 
statistics drawn from several source* and chiefly from 
the Bureau of Itallwiiv Kcononilc* und the Bureau of 
Railway News und Statistic* which furnished us with 
the latest official Information received In this country 

Australia as we all know. Is a country of vast dis¬ 
tances, and Its further development Is largely a question 
of the development of Its railway system Speaking 
generally, its natural wealth lies In a broad belt of land 
reaching from the nca mist to vurylng distances Inland. 
Horo lie the gold fields which lm\e yielded such a huge 
quota to the worlds total supplies of this metal, and 
here also are to he found the grating lands whose sheep 
farms have made of Australia one of tbe great sources 
of the world s wool nuppl> Considering the population 
of Australia, that country has shown an activity In the 
construction of its railroad* which testifies to the 
energy and far-sfoUtedncws of It* c Itlsfln*. Doubtless It 
will be h surprise to many of our readers to learn from 
our correspondent that a Mingle suburban rallwnj station 
In Melbourne, Victoria handle* ns many pcuuwngpra as 
any other single station of the world and that he hM 
reason to believe that nt the present time there are 
1HO0 trains, and, nt least 200000 passengers that arrive 
or depart each working day of the year A general sur 
vey of the various *) stems us furnished by the Aus¬ 
tralian Government show* that In all Australia the 
total number of railroad employes la 100,768 that 
there are 0044 passenger cars wide h carried Inst year a 
total of 818J170,440 passengers, and that the number of 
freight cars Is 7(1822 The total capital Invested Is 
£ 244 , 020,456 and the total amount of track Is 28,268 
miles. 

Our correspondent writes that In his opinion, Aus¬ 
tralia Is tew little known to Amerlcu and that being a 
United States clilxen, und sojourning for a while in 
Australia, he wished to sec that country accorded fair 
play In our own mngaElnes and scientific Journals. 
We are Inclined tn think that the degree of knowledge 
of Australia possessed In Hie United Slates. Is greater 
titan our correspondent supposes. Regarding American 
Interest In that great country, It Is sufficient to sav 
that the great record which Its cltlsen soldiers made for 
themselves on the fields of France has left a permanent 
Impression of the sterling qualities of tbe Australian 
people 
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Railway Motor Car of Special 

Design 

F REQUENTLY we have illustrated to 
these pufics gnu-driven railway cart 
designed for branch lines whose traffic 
was too light for profltable operation by 
steam IncmiKithfw. These have met with 
moro or less miictow. Of late years much 
attention has lieen directed to the problem 
of using the regular automobile track for 
railway service and ae present with this 
article n photograph of a railway motor 
<ur, designed by If P Edwards, which 
was developed In Mouth Carolina, and 
has lieen giving very satisfactory results, 
particularly In regard to reliability and 
economy in service 

Hpeclal Interest attache* to this car, due 
to the fact that It was developed by steam 
railroad men, and the novelties, at com¬ 
pared with other rail motor trucks, arc 
doe to certain reqoimmnt*, a ell known to practtcnl 
railway operators, which, It whs realised, must he 
inet, If the equipment of the highway motor car was 
to be satisfactorily applied on steam railroad lines. 
That they have sucreoried Is shown by the fnct that 
one of these curs, placed In service on the Atlantic and 
Western Railroad, ran ijfHMO miles tor an entire labor 
tmd material cost of $1 003 40, at an average main 
tenance cost of 1 34 rnits i»er mile. 

Early In the invent Igut Ion It was found that you con 
not get good results If >nn merely put a railroad car 
tsidy, and n net of Hanged wheels, on a motor tru< k— 
for that does not make a serviceable steam railway car 
Standard construction that Is well adapted tor the 
lilghwu) huh found not to be Adapted for railway 
service AVe are Informed bv the builders that one 
unluoked for result was ihut the standard motor car 
construction will not stand up to the service require¬ 
ments. It was found, for Instance, that a single pair 
of rear wheels do not provide sufficient traction, for 
In a snowstorm, or with Ice <m the rails the converted 
truck proved to be helpleaa. 

The cur as developed In the railway shofn and shown 
to our illustration Is curried «m two four wheeled 
trucks, of width the front truck underneath the cn 
gine Is of the swiveling t>pe The rear truck Is fixed, 
tmd both |«!rs of wheels are available for traction The 
car la driven by a four-cylinder engine, with cylinders 
4% Inches In diameter by 0\£ inches stroke, cajwhlc 
of developing fiO Itoraepower Its weight Is 12 000 
pounds. The car lias a seating rnpacti) of fio pa seen 
germ, and a baggage apace of 70 square foot The engine 
propeller shaft and the transmission are of the stand 
nrd motor truck t>pe, and the differential and drlvt 
shaft are located In front of the rear truck, with 
chain and sprocket drive to the front axle of the truck 
and a third chain mhlib Is Inclosed, tor driving the 
rear axle of the track The clutches are arranged to 
give tour speeds torwurd and reverse The car can 
l>e geared for iqieedK up to 45 miles an hour and on 
excessive grades, such as those of 4 per cent us high 
as 30 miles an hour 

The figures showing the comparative economy of 
steam and motor service, under the same conditions, 
are of great Interest Tim cur took the place of a regu 
lar rulluuv service whhh consisted of two round trips 

dally over a 25-mlle run, nt _ 

a total cost of operation tor 
12 months of $15,4054)0, or 
4808 cents per train ndle 
In this cost estimate were 
Included train crew wages, 
fuel, locomotive and cur 
maintenance oil, waste, etc, 
and depredation of engine 
and cur was estimated at 
4 cents per mile 
The motor car costs under 
the same conditions tor one 
were $3,580 48, the 
total distance run was 43^00 
miles mid the cod per car 
mile worked out, 8.18 cents 
Including wages fuel oil 
maintenance nod an sail 
nrnted depreciation of 2Vi 
cents per mile This eatl 
mated depreciation was 
based on the above-men 
tinned fact that one of the 
cars ran 120,000 miles at on 

average maintenance cost of lUa nOe of nflt was m 
1M cents per mile, and that Jack rests #n tap ef a 5 
since the car was In such of Iks MwUata* 



—tor car for on oh atom raftrands, Us total east of aasrartaa 
for 4 MOO miles was kll canto per car milt 



Chassis of the railroad gas-drives car illastrated 
above, showing arrangement of engine, transmission 
and chain drive 
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T HE question dt to* coat of erecting 
tau buildings to tai a mwsd to bo Uttto 
dagree by the character of tbs gro u nd 
upon which they art built If ten geo¬ 
logical tormatete to *ate tent good bock 
to found near the surface ten cost of the 
foundations to vary materially lower than 
It la to locations where tee solid rock* or 
hardpan, to overlaid by material of a loose dadytoUBag 
character. The worst case to that to which the o ver 
laying strata of poor hearing quality to ao deep that the 
foundations have to be laid upon undeolrabte material 
and special precautions have to be taken that the toot* 
toga of the columns are of snffletont area, and the ma¬ 
terial upon which they are laid is ao securely held to 
place, that no movement of Its mans can take place. 

Chicago to unfortunately placed tor foundation work* 
and before the problem had been thoroughly understood 
and mastered some Important bnUdtogs had been put 
ms which subsequently, doe to foundation settlement, 
were badly cracked and called for heavy exposdtturss 
to prevent any further extension of the damage. As 
a result of such experience, future footings were en¬ 
larged by the use of deep and broad foundations of 
steel I-beams embedded to concrete, the mass behkg 
stepped out from the tooting of the steel column until 
a sufficient area was provided to give a safe and stable 
foundation. 

One of the largest and most Important butidtogs in 
Chicago will be the new Union Station, the wiglitnrs 
of which have made some exhaustive experiments on 
a large scale to determine the maximum safe load per 
square foot that can be Imposed on the tmderiyfttg^feard- 
pan at the site, which is found at a depth of irmtle 
over 70 foot below tho surface, By the city orfllnanoe 
the maximum allowable load on hardpan to jfg tons 
per square foot The engineers and architects Of the 
Union Station believe that this load can be doubled 
with perfect safety on the foundation piers of their 
new structure. 

It was to settle this question that the Important tests 
which ore herewith Illustrated were carried out The 
engineers decided to Impose on the test pier three times 
the allowable load which the city permits to be Imposed 
upon foundations. To dd this they built up a great 
pile of the heaviest steel rails, weighing 130 pounds 
to the yard. The total weight of this mass was be¬ 
tween 90 and 100 tans. The rolls were laid upon a 
grillage of heavy timbers, one on each side of a test 
pier, which had been carried 70 feet down to hardpan. 
For the purpose of putting the desired load upon the 
pier, a large hydraulic Jack of 1000 tons lifting ca¬ 
pacity was built and placed between the top of the pier 
and the load of rails above. One of our Illustrations 
gives a doss-up view of this 
Jack. Its height over all to 
three toot one inch, and tho 
diameter of the stool lifting 
ram to 21 inches. To get the 
deetred effect It was neces¬ 
sary to raise tee p r osea re of 
the hydrtnUc oil with which 
the cylinder was filled to the 
high figure of 3000 pounds 
per square Inch. This to 
done by means of e hy¬ 
draulic pomp, from whiter* 
the oil to tod to the base of 
the cy lin der by means of a 
thtok half-tnch pipe. The 
enormous pressure to de* 
Uvered from the base of 
tee cylinder to a heavy steel 
testing resting m the to* of 
thtpter. 

Aw result of teess tate- 

* 
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Ugt tmm iirlri Ml mvi< sight fori vltM Mu hcah— or thrown down by tfco «tmp o t tho wth'l crut In Cklifornk. Right An nnetoat ridge left by an earth movement of the pa* In 

the KoJave Deaert region 

Some of the wwrits of tho larthqukee by mmu of which it is prop osed to learn their schedule 


Forecasting Earthquakes 

How It Is Hoped to Make the Destructive Quake as Amenable to Prediction as the Daily Weather 

By H D Benton 


A NNOUNOHMBNT that It soon will In possible to 
forecast earthquakes with the same regularity and 
accuracy aa storms. Is made from the University of 
California, at Berkeley, where the discovery was made 
by Dr Andrew 0 Lawson, professor of geology, co¬ 
operating with astronomers and meteorologist* in vari 
ous parts of the world 

It Is hoped that when the system of forecasting 
■glide disturbances ha* been put on an accurate basis, 
it WjU result In the saving of many lives by the fore- 
teUh% o* the more serious or “heaviest" quakes, and 
In the pr e serv a tion of movable property, os well os 
prevetUkn of ensuing fires. 

The t&scovery, which consists in making the earth¬ 
quake Itself warn the world of its coming, follows two 
or three other discoveries regarding earth movements, 
and Is based on the results of long end close study of 
the vagaries of strain creep on the crust of the world. 
The roost important of these basic discoveries is that 
the movements of the earth's surface technically known 
as “creep of the earth's crust," are antecedents to as 
well as consequences of earthquakes. That Is, the crust 
of the globe on which we live, to a depth varying from 
a few feet to scores of miles. Is constantly cm the move, 
In a generally northward direction, though, during and 
Immediately following earthquakes, such a movement 
may be in two or more directions, usually In a different 
direction on each side of the rift or fault, where the 
earth's crust breaks under the strain, causing the 
earthquake. 

The “creep" of the earth's crust, to explain It briefly 
and in nontechnical language. Is due Indirectly to the 
fact that the poise of the earth do not run true. That 
is t* say, the North Hole, for example, describee a circle 
of about 00 foet every time 
the earth revolves on Its axis. 

It Is as If the earth were a 
globe revolving on a shaft 
which was not true In Its 
bearings. While this devia 
tiou of the 00-foot circle Is 
so small, in view of the rise 
of the earth, as to be almost 
Infinitesimal, It la sufficient 
to set the soil and the rocks, 
even the mountains and the 
volleys, In a slow but steady 
motion, usually to the north¬ 
ward. 

Like a tfqnld tide setting 
ever In one direction, this 
current of egrth creates a 
tremendous strain in its own 
mash This poll 
that a distinct^ 


Tho result Is a tearing open of the earth * crust, and 
a Itackwurd or a sideways motion—which Dr Lawson 
calls “the elHstlc rebound”—nnd the visible, tangible 
phenomenon known as an earthquake occur* As soon 
us Dr Lawson had definitely established the “creep" 
of the earth's surface, and its rebound under the strain 
of its own tremendous weight, the mind of the trulned 
Investigator asserted itself, and he wild 

“If we find the rate of creep and the length of time 
of creep necessary to produce the limit of tension In tho 
earth’s crust, we shall know when and win re there Is 
to be the next earthquake, merely by watching closely 
the Increase In tension" 

It Is necessary, however, that constant, consistent, 
accurate observations of the mte of the “creep" of the 
earth’s crust be made at frequent Intervals. With the 
known factors of the time und rute of <Teep necessary 
to create tiie limit of tension In the earth's crust the 
observer, whether he be In the heart of Africa, on tho 
summit of lit Hamilton, or below sea level In the 
Valley of the Deud 8cu, knows all the time whether 
or not there Is to be an earthquake In Ills section of 
the world, and, by the rnte of creep, within a few hour* 
of the Ume the “elastic rebound" will take place “This 
give* to the forecasting of earthquake*," says the Uni¬ 
versity of California, In Its bulletin announcing Dr 
Lawson’s double discovery, “the same precision as that 
with which weather forecasts are made" 

During past seismic disturbances entire mountains 
have been moved as much us five or six feet, other 
areas have been moved even further buildings, fences 
monuments, trees and similar ordinary fixed objects 
liaving been carried ten or twelve foot, without being 
damaged, by a movement of the entire crust of tlm 



CMtlH 

“emptac." thU ten¬ 

don Mttbtt > cartels point, 
mocOM t hu to *Jrc way. 



A'Ck 4 wph *f Mitk few. Tto toft earth foracrir Mlhi tho cavity ia the center of the Sew coaid 
■at aaateta tho tendon of the -etratn creep” aiw flowed like • rlrer into tho Telle, below 


eurth for a considerable distance un»und the object 
moved The segment of the earth’s crust whirl! moved 
prior to the Daillh Const earthquake of April, 1000, 
la estimated to have been approximately 11000 square 
miles In urea, and about 01 miles in depth—that Is to 
say, 071,000 cubic miles of earih shifted distances vary¬ 
ing from one foot to t«n or twelve fist d«pending on 
its distance from the main oentir of disturbance the 
so-called “Sun Andreas I unit," running roughly, south 
east to northwest and dlsapisarlng In the Faeilh 
Ocean 

With these conditions it Is obvious that tin «>nl> 
manner In w liii lit the pwltlun of unv |k»lnt on the earth s 
surfnet. can Ik* fixed is hj net urate astronomical nlmer- 
vatlon nt regular Intirvals hvtn hv tills method a ctr 
tain amount of ern»r creeiis In Imt nmdi of this error 
will Is? eliminated hv the uw* of the Uoss photogrnpliU 
latitude telesnqs*, wlihli surpasses the International 
latitude Instrument (visual) In amirntv as regards 
acfldentnl errors. It records on Hit. photographic plate, 
automatically, and so removes the human element In 
recording Its own observations. The Itoss Instrument 
has the furtIter Immense advantage of eliminating es 
sentiully the who]* of tlie troublesome systematic errors 
to wlihh visual Instruments have l>een and still are 
liable 

Some of the figtir** obtained hv Dr Lawson in his 
InvestigafIons of the ‘creep of the earth’s mist are 
of surprising Interest usd* noting flu movt inent* whkh 
supposedly Immovahu uiouninlns and hills have mude 
prior to, during and after earthquakes. From 18M to 
IDUO, for example Ml 'I amaliuiK a |m h k rather nmr* 
than 2000 feet In lietglit on the Marin renlnsula, north 
of the Holden Unit entrunee to Sun frnimlsco Bay, 
moved *104 meters. In a 
north northwest* rlv direction 
through the a* lion of strain 
creep In 1000 it moved 
107 meters tank, hv elustlc 
rtlsiund In a south south 
eusterlv dlreitlon not ulung 
the line of Hu prevIons move¬ 
ment 

Cha|»arni1, Cal moved 2 01 
meters, almost due north, h> 
strain cre*p from 1810 to 
1000. and In a few seconds 
In 1000 moved hfickward, in 
asomhensterlv direction 200 
meters, almost ns much hh It 
had moved In 00 veers, by 
elastic rebound Kura Mon 
lighthouse, located on an Is¬ 
land ofT the Holden Hate 
moved 2 00 meters. In a 
northwesterly direction by 
strain creep, in tlie 40 years 
between 1800 nnd 1000, and 
In the short duration of tho 
earthquake of 1000, moved 
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bj rebound, t meters, al¬ 
most due west Other places 
und groups of places moved 
similarly, but la vurylng dl 
rectlona. \et out of all these 
movements, clctsely recorded, 
studied, <*>nq>iired and tabu 
luted, order cun he worked 
imtI the rule of creep, as well 
as of rebound ascertained 
Differences of soil character 
Istles, and of subsoil struc¬ 
ture have to Is taken Into 
consideration, since some 
forms of soil und rock will 
endure more strain than 
others lief ore the tension 
mu has the breaking point 
Another Interesting feature 
of these studies Is that no 
general change of elevation 
of any of the points 1ms been 
found of sufficient magnitude 
to be detected with certainty 

The pratiiml study of tin 
possible movements of (hi 
crust of the earth, due to 
strain creep, U now going on 
by means of monument h es 
in hi Is hod at Olima, Marin county and Crystal Springs 
Lake Ssn Mateo county, California Tin*** points are 
about 40 miles apart on the rift Kuril set of "points" 
consists of fbur concrete piers, two on each side of the 
fault trace of the 1000 seismic dlsturlmnce. These piers 
are sunk nlxmt six feet, and founded on the rock "bm*k- 
Isme" of the country Tlie piers rise two or three feet 
nhnve the surface, those at Oletnn lielng 13 Inches 
wiunre, and those at Crystal Springs 18 Inches square 
A bronxe plato Is set flrml) on the top of eath pier, 
with appliances for bolding the Instruments always In 
Identically the same position with respect to the jder 
Itself The Instrument consists of n Fauth 10-lnch alt- 
uslmuth, spindles and Mockets for accurate observations, 
the whole locked In a cap fastened to the pier the keys 
for which are ftu tlie possession of the deportment of 
geology of the University of California, whkh Is con 
durilng the observations 

From tlie observations so fur recorded. In addition to 
the datflf already described, It has been burned I Imt the 
speed of the earth waves generated at tlie fault during 
nn earthquake is from two to three kilometers per 
second Two kilometers Is approximately mu nml one 
quurter miles, and three kilometers tilxiut one und 
seven-right Im miles. These eurlh waves imss through 
the earth's crust too rapidly to be ohservtd though they 
may and freqtuntlv do, hurl to the gmund persons 
and animals. These cxtreuuly fhst wave* however, 
generate other and slower waves, which are visible to 
tlie e><s and thus are recorded frequentl> hv observers 
of earthquake phenomena who are not equipped with 
Instruments for their detection 

It also has been ascertained that the bngth width 
or depth of Assures In the earths surface, caused by 
earthquakes, era not true Indicators of the Intensity of 
the seismic disturbance, since 
different formations of the 
earth's crust react differently 
to the forces applied by 
earthquakes. The old and 
well-beloved story of the 
stopping of cloeks also Is nn 
uncertain Indicator, either of 
the time, or the duration, or 
the Intensity of the shock 
From hundreds of reports It 
has been well established 
that the first Indication of 
on onrthquuke approlwnded 
by man Is the putting Into 
motion of a liquid ut rest 
Tills usually Is noticed before 
the physiological sensing of 
the actual qnuke by man 

Nmv however, through the 
work of the observers at the 
International Intt-statlons all 
around the world, of the 
mm of the Lnlled States 
Coast and Geodetic Surve>, 
and of the members of the 
geological and astronomical 
departments of the Unlver 
slty of California the world 
will know without waiting 
for these physical phenom 
ena. Just when and where 


the earth will wrinkle Its face to auch an extent that 
It has to yawn—in tlie shape of an earthquake. 

Testing Seale* 

T ECHNOLOGIC Paper of the Bureau of Standards, 
No 100, "Method for Precision Test of Large Capa¬ 
city Scales," outlines a scientific and systematic method 
used by the Bureau of Htandnrds for testing railroad 
muster and grain hopper stales. ▲ pointer and scale 
are arranged for reading the position of the beam, and 
the errors of the scale are determined from observa 
tlons made upon the freely swinging beam The pro¬ 
cedure of the test is explained with the aid of a record 
form and computation sheet which was developed In 
connection with the successful application of the method 
In the field In the Interest of u uniform und efficient 
method the scheme outlined Is recommended for adop¬ 
tion by those who Imve occasion to carry out tests on 
large scales where accuracy of u high order Is required 
This publication is now ready for distribution, and uny 
one Interested nmj obtain a copy by addressing a re¬ 
quest to this Bureau until the free stock Is exhausted. 

Fast Cotton Dyeing 

D UE to the discoveries of Air John Macadam, a 
Scotch chemist who has been in America fur 
nearly 30 sears, scientists und dye experts believe the 
age-old search for uUuhII> fust colors as applied to 
cotton gfN>dH Is at an end 

It Is generaIIv known that wool has the greatest 
Httracllon for coloring matter and Is, therefore, more 
readllj permanently djed Silk la Intermediate and 
cotton bus the least atUnlty for dyestuffs and is, there¬ 
fore, the most dtlltcult to d)c with fHst colors. More¬ 
over, cotton behuves differently In dyeing toward vuri- 


ous coloring matter*. It at 
tracts some dyes, while tt la 
Incapable of being colored by 
other dyestuff* which read¬ 
ily color both wool and sUk 
One method of dyeing cotton 
gooAt Is by steeping them in 
a hot solution of the coloring 
matter, which Is done by us¬ 
ing what la known as the 
simple, direct, aniline dyes. 

Other dyes, such as those 
known as the basic colors, 
for which cotton has prac¬ 
tically little or no attraction 
must be deposited In the 
form of a lake after the 
goods have first ben lrapreg 
ns ted or prepared with a 
metallic salt or some other 
agent This agent Is capable 
of combining with the color¬ 
ing matter and precipitating 
In It the colored compound 
more or less upon the sur¬ 
face of the fibers. 

However, to obtain actual¬ 
ly fart colors, a still more 
complicated physical and 
chemical process must bo used, whereby the special 
coloring material is Impregnated uniformly throughout 
the fibers of the cloth and then developed and fastened 
by u method of "redaction or deoxidising ” This process 
is no difficult to control In the dyeing of piece goods 
that even though the best dyers of Europe and America 
have given years to experimenting to discover a prac¬ 
tical method of application, it has only been compara¬ 
tively recently that this thing has been actually accom 
pllshed In a commercial way in England. However, 
tlie English method wns not aultable for the large pro¬ 
duction and type of fabrics needed In the United States, 
and ufter muny months of expensive research experi¬ 
mentation, an American concern Improved the English 
pro4*m and put it on u practical basis to meet domestic 
requirements. 

Cotton Bultlngs colored by thin process are Itoen- 
finlMlied, all-cotton materials, somewhat like beach 
«lollis, but piece dyed b> a new process, which for the 
first time assures n permanent color Tills process 
does not Injure or adulterate tlie cloth, and the body 
of the doth us well as the colors remain the same 
after rejSMited washings. Tlie d>e* used are from the 
anthracene group of VAt colors and include such shades 
as | ton gee, heliotrope, brown and various shades of tan, 
as well as blue, green, yellow, gold, corn, light and 
dark pink and Invcnder These colors are actually fast 
to nil modern uses. 

They Irnve been exposed for Iflfi hours and more to 
direct sunlight under glass, which Intensified the sun's 
rays so that ordinary fabrics would blench gray In 48 
hours. The wimples were covered with iron plates, 
cut with holes and screwed down over tlie cloth, allow 
tag the sun to shine through on the fabric. At the end 
of the test there was no perceptible difference In color 
between the protected and 
existed imrts of thy samples. 
These same goods were 
thrown Into a boiling sola 
tion of soapy water far 
stronger than any used In 
home or laundry, and finally 
submitted to treatment with 
adds. The colors were only 
affected by such chemicals os 
destroyed or damaged the 
doth itself 

These suitings have been 
exposed to sun, wind, rein 
and salt air for weeks, on 
one of the bleakest spots on 
the Atlantic seaboard, with¬ 
out any appreciable fading 
Lye soap and numerous pro¬ 
prietary washing and bleach 
tag agents do not affect the 
dye Ferspiration and uric 
odd are equally harmless. In 
fact, so confident are the 
makers that these dyee are 
absolutely fast that they are 
wholesaling to tailors under 
a guarantee which cov er s not 
merely the value of the fab¬ 
ric, bat also the cost of mak¬ 
ing It up Into the finished 
garment 



A striking example ef the feah-scarp er she u ldsr left in the earth's serf see by the earthquake rtft 
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Utilizing All But the Squeal 

A Survey of the By-Products Produced by Our Leading Meat-Packing Plants 


B Y-PRODUCT development hu doubtless received 
more attention and been brought nearer the ul¬ 
timate maximum in the meat parking Industry than In 
aay other line of business. Waste In the nurds Literal 
or actual meaning, Is, at oil meat-i sicking plants which 
are in any sense progressively conducted, an absolute 
m Ua iumer. yet from such nmeerns undoubtedly coiues 
a greater output of MHcalled warte-prodw Is In value 
q u antity und variety, than from any other one field 
of lndnitrlal enterprise. Thin lias been apparent for 
many yearn* with perhaps the result that the Idea had 
come to prevail, with tlie public, that materially fur¬ 
ther progress tn the direction was not to tie expelled 
Nevertheless, new discoveries und new markets in fur 


By Charles Alma Byers 

In nearly 2.T0 Hnlulled forma, employed somehow tn 
medical practice 

Glands und glandular material quite naturally wm 
Niltutp the hrumh width p os s e s ses the broadest und 
most varied possibilities, both in the matter of sources 
open to selection und In re*|>ect tn their uses. In fact 
practically every known glund In the animal body— 
lymphatic Mmuus Unrold spleen fttmrew* and so on 
—Is selectod and after pnqier preparation somehow 
employetl In tlie modem treatment of human Ilia And 
usually the kind or kinds of glands or glandular qin 
rerial selected and prescribed und tlie nature of tlie 
illness or physical trouble for which It Is to he pre¬ 
scribed und used ure of more or less like cliurmier or 


It Is not to is* Inferred of course, that these de- 
rKalhes for medical use are obtulned from all or any 
considerable proisirllon of the animals killed ut the 
(Making plant*, nor are iliey selected promiscuously 
Instead tlu»\ emne <ml> fn>m very carefully chosen 
s)>o<.linens and llie treatment of them following selec¬ 
tion Is, of ncccttNli}, a matter requiring the utmost 
studv and skill of trained exfsrfs. Some of them are 
obtained from Mu Iteef anltnnl some from hogs, and 
otlars from sheep and occasionally other imltualH. In 
fat t ms Is thus from mil of rceent advances or 

tlevelopments In medhul wlem-e has risen about the 
ptu king Industry a hide-line business that Is not only of 
unique Interest but of unusual Impnrimiic In the mone- 



. * -v 


1 DmImhM Mood and tank*** bring intend for as n fertiliser with two derivators In tfaa boekgrouad. 1 1 Bins of mrsfedhr dsaned and uiortcd bone*, wed In varf.m* by-products. 3 1 Csttle hanfm 
waiting to go Into the ghw-not. 4i VsrUHssr and bag-food in 100-pocmd muikm, rmdy for market. S Baled hot-hate which, offer proper treatment, will probably And lu way Into aotomubUe cushions. 


Some of ftho seonoa that nark the effort to nee the product* of the elaaghter-houee to the lam penny's worth 


tIterance of the devekqunent of hy products from such 
sonreo are constantly materia Using. 

It 1* perhaps In respect to the nee of animal deriva¬ 
tives In medical science that the moat Interesting de¬ 
velopment a* to by products In the meat-packing Indus¬ 
try haa taken place In recent years. The use of animal 
glands In therapeutics Is by no mean* limited to sur¬ 
gery, nor U it restricted to the use of monkey glands 
or even to the utilisation in the raw state of glands 
of whatever kind. In truth, gland usage I* Immeasur¬ 
ably more common among physician* than among aur 
geotu, and It la, moreover, almost exclusively from the 
domestic meat animal* that their supplies are derived 
Fhwn animals slaughtered for food some two dozen 
different animal parts and substance* are recovered and. 


source Desiccated blood, or red blood cells, const! 
tutea another much-used animal derivative In medicine, 
being, because of Its percentage of hemoglobin, regarded 
us especially benefit tul in cases of anemia or similar 
disorders traceable to Impoverished blond Various 
derivntivo* also come from the bruin und spinal cord, 
the liver, the gall bladder, und any number of other 
parts nr organs of the meet animal Then, too there 
is, of course, iiepsln, wldch Is u proteolythlc extract 
from the glandular membrane of the stomach of hogs. 
Likewise In this connection It Is iqipropriate to mention 
bensoated lard, which comprises a wry great output 
It Is quite the *ume os Ordinary lard, or rendered hog 
tat, to which liowever, is added about 1 i»er cent of 
lwnsotn It Is very largely used as u base for ointment*. 


tary ncohc, with the rcMiilt tlmt imdtrnl luboratorleH 
have come tn lie regarded uh u quite legitimate adjunrt 
of the incut packing pbint 

Tlie hyproduets originating from Hit si i ugh ter of 
animals primarily for f<s»d punsuieH to revert to the 
subject in IN comprehensive are iw*rlui|w almost 

innumerable This heemnes e*|>e< hilly true wlien It Is 
recognised tliut different put king companies avail them¬ 
selves of Homevvhut differed ways of disposing of or 
utilizing their wh ailed waste The field ranges all 
the wnv from leather for shoes and a multlplktty of 
other purpewes to a verv popularly used Ingredient of 
loe-trenm nnd certain kinds of eundv with glue house 
hold (lennsers, hair for mattresses and uutomolille 
t ushlons fertilizer stock finals and various other out 
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pot* scattered numew here between nr about these ex¬ 
tremes. It has Iren Maid, and probably truthfully, that, 
by giving a little special attention to the matter In a 
Hpedflc chhhi the by products possible of production from 
ii given animal can lie ninde to exceed considerably In 
retail vnluc that iinlnuilN whole yield of meat That 
natural^ Ik merely lllustmtlvt of a possibility, and not 
a fensllile plan for actual adoption 
It Is leather from hides, of enurae, which constitutes 
the one by produi t of the Industry with which we are 
most fuinLHar because It Is the oldest and doubtless 
the most jfenorally UMed To undertake even to enumer¬ 
ate the uses to whl«h the leather made from tho hides 
of meat animals Is put would be an almost endless 
task From the hides of such animals, however, come 
several thine* besides leather—hair, gelatine, and. In¬ 
direct!} Innntln for instance 
As to hHir the lndustr}’* principal output comes, of 
course from hogs. Kverv large meat packing plant 
hns t* by product of h<»g hHir hulking Into hundreds or 
thousands of ton* anmiallx Temporarx disposal of It 
ronslHlH In Its being dried and put Into halt's, of about 
300 pounds each Eventually bowe\ er it is thoroughly 
cleaned, and then M roped ” the latter treatment being 
for the purpose of giving it uirl It Is then disposed 
of for use In atuffing nutomoblle cushions and for other 
simitar purposes Tlie hair from beef animals naturally 
reaches the market malnlv b\ way of the tanneries and 
Is In demand for various kinds of padding, stuffing for 
cheap cushions, for piaster bonding and so forth Hie 
tali switches of such animals, however, comprise a 
dins t nnd quite Important output of the packing plants. 
They accumulate to (he amount of tons and are dis¬ 
posed of for the manufacture of high grade curled hair 
mattresses Wool is the lmlr product of sheep, of 
course, hut It cun hardly Ik* regarded as having connec¬ 
tion with meat packing for the animals are ordinarily, 
If not always, sheared before being slaughtered. From 
tills wool both that which Is shcarod and thut which 
remains on tlu skin. Is obtained the valuable fatty 
mixture culled lanolin, used in pharmacy ns a base for 
unguents—face t minis and such preparations. 

Gelatine is a particularly Important and valuable 
byproduct of meat mu king plants It Is obtained not 
un1> from beef hides, but also from the tames and a 
number of other minor parts of the animal It is In 
extensive demand, us is generally known, for the manu¬ 


facture of many brmnda of Jelly powdMi and otter 
gelatine preparations used In tte making of deraarts 
and other edibles, but, as constituting a fact perhaps 
not so well known by the general public, it Is also very 
extensively used In making icecream and marshmal¬ 
lows, for binding and stabilising purpos e s, and by bak¬ 
ers and biscuit makers for Icings. Large candy factories 
and Ice-cream makers, in fact, frequently order gelatine 
from rite packing houses In hundred-barrel lots. 

Because gelatine comes from hides and bonce la, 
however no legitimate reason for one to develop any 
wiueHinlHhness over eating It In Us manufacture It is 
purified and rendered absolutely clean. The first step 
In to thoroughly cleunse the bones and bidet by the 
application of hot water and steam. This is followed 
by the procesn of crushing and boiling out the gelatine, 
whlrii ta held In small cells. Tte product, at this stage, 
is in liquid form It Is next distributed to a broad 
running belt And there maintained at a temperature of 
about 40 degrees Fahrenheit It Is thus congealed and 
brought to alieet form, after which it Is thoroughly 
dried and crushed, to reduce It to the granular state— 
when, being in a form somewhat Uke sugar, but of a 
light buff color, it Is ready for the market About fdx 
different grades are made, the stronger tte Jelly sur¬ 
face which it will yield, the better tte grade and tte 
higher the price 

The tames which naturally accumulate about meat¬ 
packing plums In very large quantities also have by¬ 
product value in a number of different ways aside 
from their utilisation In making gelatine. Hence, they 
are always saved and, moreover, quite regardless of 
the purpose for which they are to be used, they are 
invnrlahl} thoroughly cleansed and carefully graded 
They are extensively used In fertilisers and In stock 
nnd fowl foods, in each case to add phosphate value 
The manufacture of these two hy-produols comprises 
u vor> important side-line business of the meat indus¬ 
try, neurit nit large packing plants maintaining special 
dejmrtmentN to carr> on this work 

Other waste than hones raters, of course, into the 
manufacture both of fertilisers and of stock foods. 
These consist of wind Is broadly termed “tunkagp**— 
miscellaneous sirups refuse from entrails, blood, and 
so forth Blood, which naturally Is a very considerable 
whhH output of the packing plunt is o particularly 
prominent Ingredient of these by-products, First It is 


torn, tttt 

drained to a lsrga tank or tab and there, whan tte tank 
la fairly wall filled, quite thoroughly cooked, by m i ne 
of fleam pipes, next. It goqe into great desiccators, 
where ft to dried by a method of eteam beating, and, 
finally, It Is ground and scr eene d -whereupon It la re¬ 
duced to the form of very fine powder, of a dark red 
color * 

The meat scraps and entratl refute are handled in 
very much the same manner Tte bones which are to 
be need In theee by-prodocte ere also ground to near- 
powder condition Different feeds, ae wen as tte fier- 
tlllsero, naturally contain different proportions of tte 
dements, and the mixing of tte Ingredients, which Is 
usually done Just before marketing and to meet specific 
requirements, Is therefore done on a basis of scientific 
analysts. Tte desiccated blood, however, often finds 
a market without admixtures, either for use In Its pure 
state or for use by outside fertilise? manufacturers. 

It is a true saying that nothing goes to waste about 
an up-to-date packing j>lanL Hera, therefore, must be 
mentioned another form of fertiliser product—namely, 
what is called “stick.** It constats of a liquid or send- 
liquid waste, produced In the washing and cleansing 
not only or the meat and otter animal parts, but of 
tte floors and rooms generally Tills “stick* Is rich 
In ammonia, of which It ordinarily contains about 11 
per cent, untt In otter refuse elements useful In manu¬ 
facturing fertilisers. 

Hoofs and boras also bulk to a great quantity around 
tte meat-packing plant They are used, aa perhaps 
nearly everyone knows, In tte manufacture of glue, 
doubtless producing hundreds of barrels yearly Hot 
even tte teeth of the slaughtered animals represent 
literal waste They—like bones to some extent also— 
arc used in manufacturing certain kinds of household 
rieonsero, and In other ways common to tte usage of 
bones. 

Tte Intestines of tte various animals are also re¬ 
sponsible for at least two by products of considerable 
importance The most of them, of course, are thor¬ 
oughly cleaned and used for carings—for sausage and 
similar ground or chopped food. From sheep toteettnee, 
however, comes practically all tte catgut used in sur- 
gerj The demands made upon surgery catgut fire 
naturally very aaactlng, and tte manufacturing process 
besides neeesriflttlng care and skill. Is a somew h at com¬ 
plicated and tedious one. 


Every Lamp Socket a Radio-Phone 

General Squier’s Latest Application of Wired Wireless and What It Means in Radio-Phone Broadcasting 

By S R ft inters 


E VHItY elwtrlr lump In the millions of American 
t homes Is n pntratiul rudlo-recelvlng station Dta 
place one of the bull* (or prolmhlj one of the socket* 
Ih n I read} unoccupied ) and Inotrt the rerelvlng plug at 
tte end of tte extension cord in the tuum fashion as 
an electric sweeper, flatiron, or other elet trlcul ni>- 
pllonce of tte household Forthwith niuri< or x<khI 
speech is gumered out of space Thus excrj clt>, with 
electric transmission lines, nm> negotiate Its own 
broadcasting smice and escape the babble of crafuslon 
Imminent from the nmaxlng growth of the distribution 
of music, let tores, and cunt emu lion* broadcast through 
fqmce 

Tlie use of the common office or home electric lamp 
as a source of suppling the mysterious wave energy 
for the reception of rartio-teleirimne coinimmtcnYlims Is 
a fresh application of “wired wireless” or 1 line radio * 
a discovery of Major General George O Hqufer u dosra 
>eurs ago Hie applications of this principle of rndlo- 
telephon} and rndlo-telegruphy, whereby high frequency 
currents ure guided along established Ulephone or 
telegraph wires Instead of circulating tumbled through 
ether, unfold with surprising swiftness. Hardly Is the 
bulletin board of the HIgnal Gorpo, Tnlted States Army, 
cleared of one scientific contribution before another Is 
crowding for recognition Onl> reccnilj, announcement 
whh hcrahtel of the development of a "superplwne,* 
whereb) emumunh utlons over ordinary teleptrone could 
bo clothed In secrecy 

The demonstration to determine tte efficacy of tte 
electric lamp uh a source of power for tte Interception 
of news, music, let lures, and speech was recently 
given In the office of the Chief Signal Officer of the 
United States Army Hie performance was witnessed 
by Major General George O Squler, Dr Louis H, Oohen, 
a noted electrical engineer of tte Signal Corps, H. D 
Duncan, Jr„ chief radio engineer, nnd S later, assistant 
radio engineer, of the radio research laboratory of tte 
Signal Corps, located at tte Bureau of Standards. 


There wen* oilier N|*vtaloi*K who marveled nt tte 
Hlmpltfli utlon of nidlo-tilcphon} In terms of n coo 
\enilnnal electric lump n household convenience wher- 
cxer ilie serxlccs of ete trlcul Illumination are In 
trrachcd 

Tlie group of listener* do not employ head telephones 
for Hie reception of music or speech oxer the electric 
light lln« These are easily dispensed wilh In this 
instance Likewise, towering antenna? are not needed 
The instruments consist nf a radiotelephone receiver of 
n well knnxvn lx fie with loud-speaking tern, which is 
suspended on flic wall Immediately above the re- 
celxlng net proper May it be raid that any standard 
radio reeelxing outfit will readily tend Itself to effective 
application for taping electric transmission lines In 
tills fashion 

This particular demonstration was conducted over a 
circuit one mile in length, with tte radio transmitter 
at one end of the line and the receiving and amplifying 
equipment at tte oilier the latter being In tte office 
of tte Chief Signal Officer of tte United States Army 
Contact with an established electric transmission 
system may lie made In one of two wsya. Hie trans¬ 
mitting station can bo connected between tte two light¬ 
ing mains of a city or the alternate of connecting tte 
two mains to a condenser and employing them In pen! 
tel may be adopted Tlie latter procedure, according to 
Dr Unite H Cohen an electrical engineer of tte Signal 
Corps probably offers superior advantages, Tte radio 
transmitter employed In the preliminary tests was of 
standard design us In use by tte United States Army 
Tte outfit was vested with five watts of power The 
range of such a broadcasting service, quite naturally, 
is dependent upon tte quantity of power employed at 
tte transmitting station. 

Tte receiving apparatus Is provided witk a detector 
tote, another unit for amplifying tte music or speech 
being admitted A high-frequency current, tte back¬ 
bone of “wired wireless** or “Hne radio," is Introduced 


nnd modulated In the same fashion that speech over s 
conventional telephone line Is negotiated. These modu¬ 
lated electric waves are propagated along the lighting 
circuit and tapped off at any desired point A radio 
receiving outfit Is readily connected thereto It should 
te stated that the transmltring outfit Is ccamooted to 
one point of tte lighting nmtn and one point at tte 
ground Hie use of an antenna la altogether dispensed 
xvlth 

The riiupUdt) of this latest Invention makes it a 
strong bidder for widespread popularity In the nrilltona 
of honxw lighted hy electricity The housewife, Bred 
of hearing tte bussing notes of the electric sweeper or 
having grown weary of applying test to the flatiron, 
may substitute these household conveniences alter¬ 
nately with southing music or knowledge on current 
subjects by merely pluggtng-tn toe extension oord which 
connects to toe simple radlo-rocelvlng instruments. A 
broadcasting service to every dty where S network of 
lighting system permits Is the ambitious program out¬ 
lined by tte inventor tor “line radio.** Major 
General Bquler la quoted os saying “ 'Wired 
wireless' or “line radio** will probably do more 
than imy other thing to solve tte problems con¬ 
fronting Secretary Hoover’s radio conference. Tte 
congestion which tea recently come about by tte in¬ 
crease to tte number of broadcasting stations promises 
to be relieved by this new use of “guided radto” Tte 
advanfefe of bras dra sting over electric light wires Is 
thst it permits of a local service without exacting tte 
penalty of broadcasting to sp*<* from the common 
pnfewma, which to pow a subject for debate as to tte 
confusion that to likely to reeult. 

Ite to* Wwflt pt JEte ateototo tym to may te speetfiet 
that tte new jystota does not etebfe one to Itotoa to m 
tte b ra s rtraritog tokt tonow tetog done. Tte lighting 
system tsfcte toe wlretose tomatoes to tow only when 
It to property to tte broadcasting circuit to begto With, 
and this ls not tte case at p tii kt 
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Stop! Look! Listen! 

Atttoffl iftc Device Slows the Train at the "Distant” and Stops It at the "Home” Signal 

By John T % Bramhall 


A t tat ago as 1879, Charles Frauds Adams, Jr„ 
wfctis president of tbs Union Pacific Ballroad Com 
pssy, add, la US book, k Notea on Ballroad Acddents," 
•“As effort |fi America • * * baa been directed 
toward the Intention of an automatic system, which 
at one Sad tha nine time should cover all the dangers 
and provide far all the needs which hsve been refe r red 
top. eliminating the risks of human forgetfulness, drow¬ 
siness end wea kn ess of nerves." 

In t907 the Interstate Commerce Commission ap¬ 
pointed a board to carry out,an Inquiry which had 
Um called for by Congress regarding automatic train 
stopping devices. The report of the beard (1011-12) 
said: "The Information obtained from testa (of auto¬ 
matic train-control devices) leads the board to conclude 
that than are faveral types of apparatus and meth¬ 
ods ef application which. If put Into use by the rail¬ 
roads, would quickly develop to a degree of efficiency 
adequate to mast all reasonable demands. • * * In 
many situations, under existing conditions In this coun¬ 
try, tha board Is convinced that the use of automatic 
train stops U necessary to the safe operation of trains. 
* * * Tbs development of the automatic train stop 
has proceeded far enough to warrant the expectation 
that by its use greater safety can be secured In the 
operation of trains. Railroads should be given to un¬ 
derstand that tha automatic train atop must be de* 
vetoped by them as rapidly as possible ” 

In April, 1916, following the Amherst, Ohio, wreck, 
the I. d O. board of Inquiry declared "During foggy 
or stormy weather, when signal indications can be seen 
bat a abort distance, positive and definite Instructions 
should be given prohibiting the running of trains at 
high speed. Accidents such as this may be expected to 
occur unless those In charge of the operation of this 
pr o p e r ty at once take steps to see to It by such check, 
observations, and other means as may be found neces¬ 
sary, that speed Is materially reduced In foggy weather " 
The automatic train control committee of the United 
Btitsg Ballroad Administration reported, December SI, 
1919, "that on lines of heavy traffic, fully equipped with 
block signals, the use of train-control devices Is desir¬ 
able," 

Lastly, the Interstate Commerce Cwnmlwdoo lias 
definitely ordered 40 of the leading railroads to Install 
the automatic stop at the densest points of traffic an 
their systems. 

In anticipation of such a ruling of the commission, 
several automatic-stop systems have been developed 
and tested. It was during an Inspection of one of 
these hy the writer, who rode on the locomotive, that 
thd following episode occurred 
"Yellow r 

The fireman, from his box on the left, called a warn¬ 
ing to the engineer, as he had takfcn it from the signal 
post Just coming Into view We were running into a 
city not a hundred mites from Chicago, on a down 
grads* A mile, or less, ahead, was the Joint crossing 
of two busy passenger roads like our own* 

The engineer, with hand on the lever, paid no head. 
Was he asleep, or lilt 

"Watch the sir,” be said, with eyas afront The 
Indicator suddenly dropped to 40. 



stopped," replied tiie engineer, patiently, as the home 
target showed clear, "that is. If the brakes are set bv 
the valve outside there, why, I have to climb down and 
release and it’s me on the carpet next day Rut If I 
get stojqted, I don't run Into anything You get we?" 

"And If It hadn t been for the rump? * 

"Heaven knows," replied the engineer “You ought 
to see It work in a fog or storm, when lt‘s all we have 
to depend on. Here we are—so long" 

The above was an exhibition of the working of the 
Begun automatic train-control device lit I Jig request of 
the writer who, huvltig been told that the thing was 
Impractical, wanted to be shown The results were fully 
convincing. 

The signals, clear, caution, or stop, wrm transmitted 
to the target, or semaphore, and are read and under 
stood In the usual manner The connection with the 
locomotive Is made through a ramp, a single length 
of light rail beside the track, 150 or 200 feet in front 
of the target The signal Is seen by the engineer half 
a mile, In clear weather, before the ramp Is reached, 
which gives time to slow down. A contact shoe, some¬ 
what similar to that us*fK4t the electric roads, tmn*- 
mlta the current from the Vamp to the speed controller, 
which opens and chaws electric circuits, depending on 
the speed of the' train. This speed control may be set 
at any maximum dfoired. 

The oen^ifttgal member of the apparatus Is a centri¬ 
fugal gaunor, rimllar'ln priudpto to the centrifugal 
governor?* a steam engifit oifphonograph It is roe- 


the hu me s|»wd Tills governor moves a pair of elec¬ 
trical contacts, aliening them when the engine (and 
governor) *i»ml exiwds u predetermined maximum, the 
‘proceed with caution* speed for which the governor 
Iihh been adjusted These contacts, In turn under cer¬ 
tain conditions control the air-brakes through an elec¬ 
tro^ meumn(|< valve hk follow h 

When operating on truck between ramps, or when a 
"full proceed Indication Im picked up through a ramp 
(ontact (or Its equivalent, absence of cautionary sig¬ 
nal)* the ekntro-pnputiiailc vul\e controlling the air¬ 
brakes is energised by a storage battery carried on the 
tender and the gmirnor Is not Involved In the control 
TIiIh Is the condition when the train is running In a 
clear block. 

When a train punnc* a signal In the caution position 
the combined action of the control current received 
from tlie roadside apparatus and the change of elec¬ 
trical connections on the locomotive effected by the 
contact of ratnp and hIiop, Inserts the centrifugal gov¬ 
ernor contacts In the circuit and thereby puts the air 
brakes under Its control If the engtm*'a speed exceeds 
the predetermined “caution speed** for which the can 
trlfugal governor contacts are adjusted, the speed-gov 
eraur contacts are separated, the electro-pneumatic 
\alve Is de-energlxed, hrukc-plpe vent opened and the 
brakes applied at the same time the electro-pneumatic 
vul\e closes the reservoir supply to prevent the engine- 
man from releasing the brake* manually 

When the speed of the centrifugal governor has been 
reduced to the (mini for which It Is set, Its contacts 
close <»ncc more and release (In brakes h> a reverse 
procedure If the ingtnemnn allows the train to speed 
up once more while tin caution lndhntlon Is being re¬ 
ceived through the rump, the ccntrlfugul governor once 
more o|*>n* the dnult which control* the (lectro-pneu 
malic valve, wlihh in turn controls the brakes, and the 
brake* nre applied until the Kpeed l» reduced to the 
predeter mint d maximum, and then It once more re¬ 
lease* them 

When a *tnp lndhntlon Is received through the ramp, 
the electro pneumath viilvc-tlnult 1* oi>ened external 
to the governor, and the brakis applied. Irrespective 
of governor |Nwlthm 

It I* Important to note that the Initiative remain* 
with the engineer, and only when lie falls to respond to 
a signal Indication does the sis-wl controller, obeying 
order* received through the ramp, do the work for 
him. The engineer uinnot lu< nnse iqiced while the 
locomotive Is In the low xistd imn nor If brought to 
a stop by the rfimp, can he proceed without descending 
und releualng the valve If, on imsslng over the home 
ramp the stop signal I* not given, he may proceed at 
Melteduh No unnecessary *to|»* are caused and 

It 1* claimed that better time Is made In had weather 
with tlie aid of this device than without It In answer 
to an objection that so delicate a methanltmi as the 
speed controller uttached to a locomotive Journal would 
be liable to get out of ordt r It wus said that one hod 
been In service for about 7 r »000 miles, und another for 
50,000 miles, without repair* The entire cost of main¬ 
tenance of the automatic control on this division In tlie 
Initial operation of lust year, I umkraiood was about 


"I struck the ramp at 50 miles," he saUL "It wag 
a^laat the rate*, and my air waa gut off. If It hadn't 
been for tha control, I 
would have gone on at 
Ofi or maybe better, and 
likely enoagh have 
S tr uck sotnattitng worse 
than the ram*” 

"But the ramp stopped 
ypnr ifiqnired the 
"deadhead” touMnaar 
"&•, It dKtol stop me, 

H evt ms down to 80 
mites an boon, Vow 
veto* pof, and if the 
creating tfgM! U 
me and 1 don't 
atofcfrfo Yfrttfopeol, 

'Wrtn-Aor **■>■<» . 

t AW 

nermaff tee 
. . . 

: ***** »,< * m* 


chaalcally connected, for example, to one of the front half that of the interim king signal and rrossing pro- 

whuffs qf the locomotive and revolves, therefore, at teeth*, which it sii|*plemcntM und Ktrcngthens, 

Examples of practical 
o|)eratlon might be inul 
tlpllwL The history of 
automatic train control 
1* 20 year* old. Among 
vurlous forms of auto¬ 
matic train control men¬ 
tion may be made of 
that on the Chicago k 
Eastern Illinois (107 
miles double track since 
1912), Chicago, Rock 
Island k Pacific (21 
miles double track store 
1919), Chesapeake k 
Ohio (19 miles single 
track, with announced 
intention of extending 
Installation eventually 
over the entire system), 
Western Pacific In Cali¬ 
fornia and the Inter- 
borough electric lines in 



tfc* stows foe beads* ef the aaparato parts ef tWcmaptete a nt—He apparatas ea the leca a mUve 
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New York Aa a malt of recent hearing* before the 
Public Service CommlMgha at Albany and the recent 
action by the Interstate Commerce Commission, it may 
be stated that the New York Central has undertaken 
n service tent of a train-control device of the Induction 
type on the Mohawk division, a test which Is expected to 
set the pare for n KtandurdlKutkm and general adoption 
of uutotmiilc (ruin control on trunk line railroads. 

It Is quite unnecessary, I am sure, to bring for¬ 
ward any arguments, or to marshal statistics to show 
the urgent necessity of the adoption of some sort of 
automatic train control That has been done on fre¬ 
quent occasions In the col 
mi nm of this Journal There¬ 
fore, I sIihII not call the evi¬ 
dence of the alMoo-numer* 
oiis colllsloos and other 
forms of truln wrecks and 
Hie tlmuwtnds of lives an 
nually sacrificed (nnd many 
ihouaandR more maimed for 
life), of passengers nnd nti 
ployes alike The f»u ts art* 
admitted The need of re 
lief Is recognixed by the mil 
nmd exwutlves, hut they are 
between the devil and tin 
dee)> spa On the one hnnd 
are pressing denmiitlH for 
maintenance liuprouaucntH 
rolling sitsk, iiaitUc jMiwcr 
and lultor which now claim 
first conHldenitlon Instead of 
las) On the other hand, nre 
the dlfth ulttes of raising 
umm*> in the face of dluitn 
tshed enmlngs. UallnmUs 
are obliged to have timney to 
operate and they must oi»* 


board toot of a fust actually produced at exoeeetva cost 
from peat, water, etc. “Inventor* 1 * of these “cheep 
fuels” ora usually temperamental folk, who have to ba 
left alone for a while at the critical point of the opera¬ 
tion, in order that “the secret shall not be revealed** 
prematurely, or for some other entirely food (T) i 
It has been found that gasoline or tar oils of 
kind are quickly substituted when no one is looking. 
One inventor had a stilt which he led his dupes to 
believe was producing gasoline out of a mixture of 
water and a white powder As a matter of fact, he 
placed gasoline In u tank outside of the building where 



end at tha prsosnt time there are mixtures of alcohol 
and tar oils which although more expensive than gaso¬ 
line have many good quaUHea, 

It should he bora# in mind that an tbm largo petro* 
refining companion are ending man 
of dollars in roast rch wort in ordsr to find 
priced gssoltws or motor fuels. Any Inventor, for in¬ 
stance, could interest tbs large corporations and per- 
bapa reap a rich reward In royalties If be could convince 
than that his process would make gasoline at eighteen 
cents a gallon. The Idea of manufacturing this fluid at 
two cents a gallon Is a preposterous one, and beyond 
the realm of common sense. 
Any person who Is consider¬ 
ing the purchase of the pat- 
nit rights of a process for 
making cheap gasoline would 
do well to consult a petro¬ 
leum chemist, for past ex¬ 
perience has shown that 
there are many pitfalls for 
the unwary Into which thosa 
who are not familiar with 
chemistry art likely to 
tumble. 


N’ 


The ramps, one on each aide of the oingle track. For one-way trsfl&c only 

is nec es sary 


these 40-feot rails 


crate profitably In order to gat money The manage¬ 
ment dreads coIllHlonK > \entuully we look for a rapid 
and widespread adoption of the automatic atop 

Two-Cent Gasoline—A Pitfall for the Unwary 
Investor 

T HE elements of comedy and tragedy were curiously 
combined In a Mlneola, N Y, <-ourt-roora recently, 
when one of the most persistent of the "ln\etitors'* of 
synthetic gasoline had his day In court This was the 
man whose ni)merlons grwn fluid. Introduced Into a 
mixture of wnur and peal, was diiliued to result In 
the distillation of a motor fia 1 at a cost of two cents 
per gallon, and he has had 
a great deal of atlrailon In 
New York imis'rs nnd those 
of other dtles as well Sued 
for obtaining money uniler 
false pretenses, lie arranged 
for « court room demons! ra¬ 
tion, with the understanding 
that the case against hhu 
was to stand or fall In re¬ 
verse ratio with his success 
or failure to make good on 
hts claims. Needless to nay, 
bln “denmnatration" man a 
complete failure, and the 
court refused to grant him 
another chance Whether or 
not this “Inventor” was a 
oHf-deluded visionary does 
not enter into the discus¬ 
sion of I he many schemes 
which for the past eight 
years have been stimulated 
by the quest for cheaper 
gH so line 

Dr lluymrmd F Bacon, 
formerly bniil of the Mellon 
Institute, lias devoted a 
large part of his professional 
activity for several years to 
the Investigation of such 
claims. Ills experience Is that the majority of the 
claimants are deliberate frauds and, within their abili¬ 
ties, tricksters ns well An oil which can ba used an 
u motor fuel, he points out, can by wall known means 
be distilled from pest—hut at a cost of several dollars 
a gallon This lends peculiarly to frauds stoC# the 
prospective Investor can test the performance 'of the 
alleged cheap fuel more readtlv than he can verity tha 
statements made to him about Its low cost of prepara¬ 
tion, In spite of this, however, most of those who have 
played this variation of the get-rich-qulck gome have 
done so on a trifling scale, which Involves actual sleight 
of hand In the performance test, rather than an above- 


his experiments were conducted, and this fluid passed 
through the still from a hidden pipe What was ac¬ 
tually obtained was u good quantity of real gasoline 
which the promoter put In the tank of an automobile 
Naturally, flic mileage made by his mysterious fluid 
was about the some as that which could be obtained 
from uny good quality of gasoline 
Another Inventor told those whom he wished to In¬ 
terest that he could run an automobile with a mixture 
composed half of sen-water and half of a mysterious 
prvpuruihm of hls own lie first put the sea-water into 
the lank of the automobile and put in on equal amount 
of bin own fluid fm I The car ran wry well, for whul 



Lsti: The centrifugal control attached to leading wheel of focoMtfvo. 

which makes contact with tha ramp 

the Inventor put In was pare wood alcohol end the 
resulting mixture, being SO per cent alcohol burned 
fairly well In a similar case, bat for tbe Interference 
of a strong-arm matt, who found that the Inventor had 
under his waistcoat two rubber hot-water bottles filled 
with alcohol tbe deception might have worked. 

Some of tho inventors of gasoline processes foist upon 
the public a mixture of keroeme to which is added a 
little ether The effect of the ether Is to give a quicker 
ignition, bat as this fluid Is very costly the motor foal 
of this kind really coats more than the gaebllhe for which 
it le supposed to be a cheap substitute. Undoubtedly 
cheaper substitutes for gasoline win be made eventually 


The Sex Detector 
Exposed 

fUMEBOUS soMCgUed “sex 
detector*” have been 
brought out during tbe post 
few months, In behalf of 
which the moat extravagant 
claims have been made 
These Instruments have In 
almost every instance been 
plummets or balls of some 
sort suspended at tbe end of 
it string One was of nlcket- 
pluted Iron filled with n gretwinh mixture of caldum 
carbonate and an alumlnui i salt Anotlicr was a small 
wooden ball, glided and filled with red lead. A third 
was n slightly soft, slightly gummy composition of 
some unknown Identity—solid or hollow we do not 
know, since the one we saw was not ours to cut ojwn 
All of these devices “work" la the same manner 
They are held at the length of their auHjienalun cords 
above the object to be tested If the verdict is “mole/* 
the l*>b in supposed to swing b«<k and forth like a 
pendulum, If “female,” to describe little circles at the 
end of Its coni, If “neutral" like on Infertile egg, the 
hoh 1 m supiiOMMl to stand motion tew, There Is no claim 
that Is not made for the sex 
detector, it is alleged to in 
dictite without possibility of 
failure the sex of an nn- 
hatched egg, of oysters, of 
Imtterflles, of beetles, of 
caterpillars, of worms, even 
trf the animal from which 
products like leather or 
cheese come—though a ver¬ 
dict of ** 111010 " in the latter 
case would have Its bewil¬ 
dering features. Even tbe 
sex of the person who had 
abed dried blood found on 
weapons or clothing was 
claimed to be Instantly de¬ 
terminable 

It should hardly be neces¬ 
sary to say that there Is 
absolutely nothing at all in 
this business. When the 
manipulator of the device 
knows the verdict which 
should be rendered, he con¬ 
sciously or unconsciously 
gives a muscular reflex that 
directs the boh In the ap¬ 
propriate path When he ts 
Ignorant of the sax to be 
determined or of the motion 
which the bob U supposed to yield under known cir¬ 
cumstances, either the detector stands motionless or 
achieve* the 00 per tent of correct gossans to which it 
Is entitled. Nor Is the “detector” in the least degree 
consistent. Tests by different persons on the some 
groop of eggs or other objects ore widely discordant 
In the a borne ot any scientific explanation of the 
atleipM Forking of the apparatus no such investigation 
as tins should be he ^ee ar y fo set the ism at foet ; bet 
query wM crodqUty have been go persistent that the 
VUtod fltafog tartat authorities and the wfltortat staff 
of the flmmmfto Amsmca w have both bean dr iven to 
make tha teats outlined. 


O aee u p view 
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GutHuU'i relief nip, two ktn in extent, that ihovi every (opogThpUcal and caltnral feature of the country 


A Relief Map That Fills Two Acres 

T HB republic of Guatemala, in Ita endeavor to make 
it easy for visiting cap ita I lata to see what they are 
Inventing In and to decide no the merits of proposed 
Investments, baa built and aet up what aeema by all 
odda the moat extraordinary relief map In the world, 
Thia map la two acres In extent, and shows every con 
tour, every town and every stream or lake In Guatemala 
and the neighboring territory of British Honduras, It 
Is surrounded by water representing the Atlantic and 
Factor Oceana. 

The giant topographical map Is of concrete, assembled 
In sections. Almost two years were spent In making 
the molds, and in checking tlunn up. The ultimate cost of 
the map was 9100,000, and another like sum was spent 
In gathering the topographical data on which it Is 
based. 

The big map Is located in the hlpjiodrome or race¬ 
track at Guatemala Ulty, and Its substantial character 
la indicated by the fact that It has pawed through two 
earthquakes without harm. 

Moving a Boom of Glass 
By F. G Jopp 

F OR two months recently one of the most delicate 
Jobs of structural moving ever recorded was In 
progress at one of the big motion picture studios In 
Los Angeles. It consisted of moving one of the lmge 
glava stages—a shed like structure, 50x150 feet, end 
containing 3R84 panes of glass—across rough ground 
to the side of another similar stage. 

In addition to the moving operation, it was also 
necessary to put the fragile structure in exact register 
with the other stage. In order to make the two Inlo one 
complete studio. 

It waa first Intended to demolish the stage, move 
the material, and rebuild the structure at the new loca 
tlou About tills time a local moving firm successfully 
transferred a complete hospital from one site to an 
other without disturbing the patients, and the Jdeu 
occurred to the motion-picture men to undertake the 
moving of this delicate glass affair, with no supporting 
Interior walls, intact 

Because of the nature of the building, the tart was 
made doubly hard. A glass studio consists simply of 
four walls and a roof„ There ore no Interior partitions 
or supports to give it rigidity When It is rcraem 
bared that thia huge building Is 00x150 feet in vise, It 
can be readily aeon that the Job of moving it was an 
undertaking of great delicacy, especially so In view of 
the fket that the four wulls are entirely glass, pone 
after pane leaded together A slight strain and hun 
dreda of panes would be shattered. And, In addition. 





the huge affair had to be placed within a fraction of an 
Inch of the desired spot 

The moving company first secured some extra long 
12xU timber*. Undermining the building, the timbers 
were run under the structure while the structure was 
still on Its foundation. Jacks were then Inserted under 
the long timbers at frequent intervals and a man as¬ 
signed to each one. Slowly and carefully turning in 



A sharp turn in the track, allowing the slant by 
uteana of which the rollers were constrained to follow 
the desired coarse 


unison, these men lifted the building about three fCet 
above the ground Meanwhile the picture companies 
were hard at work overhead in the studio 
Lifted clear, the next step was to construct a special 
track, the idea of the foreman lie arranged tills In 
such a way that tlie studio would, In Its travel, follow 
the Intended course, through the natural “roll” of the 



rollers on the track In other words, the comldnatlon 
of leverages was worked out so that It took the place of 
tlHDges on wheels. 

Tilts done, the studio was let down on to rollers 
which were placed on tlie track All was then ready 
for the actual moving 

One team of horses, with a windlass, was stationed 
at the point the foivmun calculated wus the proper 
place to give tlie right leverage for his tracking system. 
Tlie horses were then started and the studio rode In 
perfect fashion to the txuit spot calculated. 

A structural steel section wan then Inserted between 
the two studios and the one thut had been moved was 
lowered into place and the two riveted together 

Not a single putie of glass was broken in the studio 
ami not for u moment wus the work of production of 
pit lures halted 

The resultant studio Is 100x150 feet—one of the lurg 
est glass stages In existence It will give a floor njHice 
of 15 000 square fed, unrestricted by beams or other 
hindrances Tims the largest street seems eon lie built 
Indoors under the glass. The Ingenultv of the mov lag con 
corn accomplished in two mouths of hlsurely work vvtmt 
would have required at least six months to do hud the 
tearing down and n hulhllng been undertaken 

Photography of Stars In Full Daylight 

I N L*i$(ronntnk for October, 1021, Is n Hlmrt article 
by M Maurice llnniy on this KxpeHments wire 
successfully made hv Messrs. A V and F A Under 
nttinn In Kngland In 1010 They succeeded In photo¬ 
graphing slurs down to the third magnitude near mid¬ 
day and Indicated tlulr Itellef that fuinter stars might 
he photographed quite near the atm In a fine climate 
e g , In Kashmir or on Mount Wilson 
M Humy hits pt rformed numerous experiments with 
a muuU aptwrattiH designed for testing the purity of the 
atmosphere utvurlous localities, lie conclude* that with 
objectives of moderate it) term re (us for example 13 
inches) It should be possible to olHuln dear Images of 
stars down to magnitude fl, with un cx(xmure of u half 
hour fctpeclnl plates, sensitive to the Infra red rajs of 
light, and deep red filters to out out all other colors, 
nra required for this work and the atmosphere should 
be as free as possible from Imikc 
T he particular problem to which this method may 
find Immediate applbutton Is the testing of the Klnsteln 
hypothesis, tlml light ruys ore subject to deflection in 
passing through u gruvltatlomil field The apparent 
direction of n slur wliose light Just graves the surface 
of the sun should lie changed by nearly 2* If tills 
method becomes successful for the fainter stare, it will 
not be necessary to rely un the few minutes of total 
solar eclipses for testing the Einstein theory 
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Planning Big Crimes 

Some of the Detail* that Precede the Actual Coromiarion of a Notable BoUwf 

By Roy A. Giim 


T HR fotnnlnlon that plana a city beautiful, tbs 
engineer who give* reality to a sky-scraper, and tha 
Inventor who evolvn a utmderful new mechanism, plan 
no more carefully than does the "hlghroobsmaa” of 
rnaater mind of a “join mob' or Rang of crooks. Tha 
recent $J,500,000 mall-truck robbery In Now York, where 
the crooka had more dcflniip in forma don about the 
registered malla than tha Poatmaater General himself, 
und other crime# of an outstanding nature, would com¬ 
pletely mystify one unfamiliar with crooks and their 
way*. However, here and In all other coses, there are 
certain marks which reveal to the skilled detective or 
< rindnolngtst Just bow the thieves set about their 
plana. Once one knows the cunning little ways of the 
brainier crooks It la plain that they do not go about a 
Job without a very clear Idea of what they may hope to 
get, and how they may expect to get It 
Planning a big robbery sometime* begins with a bar 
of soap—of which more Inter Sometimes It begins 
with a pretty girl 8oap Is put to many usee hy the 
more accomplished crook so are pretty girls—and girls 
who are not ao pretty Sugar la often added and served 
with the pretty girl, to corru|>t someone from whom 
Information la needed. "Sugar” In this Instance doea 
not mean something sweet, It Is Just one of runny crook 
word* for coin of the realm. 

An outsider corrupted by thieves who need the In* 
formation he con furnish Is an old. old story Such a 
one Is seldom If ever a real member of the band. He la 
the “sucker," tlie "simp," the "boob" the “hick"—or 
something equally uncomplimentary and less printable 
He Is milked of all needed “dots*” and then he Is often 
murdered. An Instance of recent record Is I Unjoin In 
Blnkowltx, youthful bank runner* of New York, who 
was used as a tool by an Italian "mob" In the rubbing 
of Wall Street brokerage houses of large 
imma In negotiable securities. Ills body 
was found, terribly mutilated, where It 
had been thrown against a wire fence 
from an automobile cm a lonely Connect I 
cut road. Illnkowlt* got the bonds, got the 
Information as to when and where other 
runners might lie intercepted with valua¬ 
ble hauls, lie hnd met hla "puts” In a mad 
house neur Bridgeport the> had given 
him one grand orgy after the manner of 
the Camorra (Italian crook mob), with 
girls, music and "house", then they had 
taken him to hla doom 
Girls are often uwd by crooka without 
their knowledge I call to mind three 
showgirls who married handsome and 
seemingly refined men, to team later that 
they were crooka Mnny others have been used to get 
needed Information about wealthy men or big business 
houses. These Rid* "vnnip" their victim until he “falls" 
for them then they work the Information out of him 
In one way or another Ruch Information may 1» for 
use In a crime thut la being planned, or It may be for 
blackmail. Home of the girls have no Idea, at the 
time, of the purpose for whhh the gossip that they 
pass slang Is wanted If the girl Is actually corrupted 
and becomes a decoy, "stall” or tool for the crooks, 
either for the sake of a man or for money, that Is an¬ 
other matter Then she becomes a "gold-digger" and 
often becomes a bit of a crook on her own Sometimes 
she succeeds to keeping within the law, again she 
slips all the way down to the bottom rung of the social 
ladder and finally fills the grave of a drug-erased 
suicide. 

There Is the notion that the girt crook Is peculiarly 


Item In American crime annals ts the story of one of 
oar large north western cities, which for some time 
was administered by and for the crooks. It witat 
Duluth and It wasn't 8t Paul, ao we may refer to it 
as Dupaut Home time before the commlndcfi form 
of government became prevalent, certain crook mobs 
were "making" the cities between the takes sad the 
Coast, under snch official protection as was available. 
These gentry decided that they ought to bate a real 
base, where pr ote c ti on would be surer and official graft 
not so profiteering as It Is apt to be when St crops out 
spontaneously In the conspiracy which was cooked 
up there were a gang of strong-arm workers, one of 
pickpockets, one of second-story workers, one of shop¬ 
lifters, one of "fences," a gambling ring, as army of 
women directed by a competent “mouthpiece" or lawyer, 
a group of badger workers—end others too numerous to 
catalog. They were all good spenders and they all 
made friends around Dupaut They finally succeeded 
to electing their mayor, wfaoee life to sad out of Jail 
ts now a matter of court and police record. Strong 
for lewd women and graft money, he was a near-crook, 
a crook sympathiser and a crook protector As mayor 
he saw to It that the chief of police was the "right" 
person. The force itself was mode up of low charac¬ 
ters, grafters and riff-raff generally A white girl or 
a white 50-cent ptec^ was os safe In the hands of that 
police force as a bouse would be in the claws of a 
starving cat 

In those halcyon days for fbg spook mobs of Dupaul 
the police used to seek out the place* to be robbed end 
stand "stall” or look-out during the commission of the 
crime If no truck was handy they would call out a 
jsitrol wagon to take the loot away Safes were car¬ 
ried off bodily and blown open In tbe^rallroad yards. 


If a oltlxon happened along and tried to Interfere, some 
near-crook picked a fight with him, and after he had 
been well beaten up he wjuq Jailed for creating a dis¬ 
turbance Nearby thrifty toufns were raided and money 
relied around the underworld of the metropolis of 
crime like hailstones during a storm Occasionally, by 
way of diversion, a train robbery was Indulged to. One 
Great-’Northern express hold-up netted more than a 
milltofe flpnars to gold bullion. The stuff was carted 
Into saloon* and hidden behind bars. Bartenders had 
hack-saws handy, and when a crook needed funds they 
would saw off a chunk of gold about as a housewife 
would slice a loaf of bread for little Johnny and sister 
Sue. a 

Finally the Federal Govetmrent went tile %e crook- 
ridden city and, with the aid of the honest hjytant, 
there wo* one grand round-up. A choice a s gb rtft fent 
of city officials was included to the group that went 


chief by 10 yam, <W*g which hi fifofi & 
terior of toe qtam* piety tad boner tMfr Writ* 
crndafeN* to xeb toe fehoet tyfettwy to hfo tofemfi 
He woe prominent to the church add toe fenfer ipA 
and director to a couple of banks. The banks blowup 
when he Mew, 

One dty which we may thirty heme tare Is npesta 
Because of its strategical poeltk* batwesnOhkfiftferf 
fit Lotos, it to toe handiest ptere to toe wort#' tm ♦ 
Mg-tawn crook to be able to lay up to, and the cro o ks 
of Missouri and Illinois ore ahrags casting hungry 
eyes upon the city government rims to fset has tad 
Its ups and downs to dealing with this situation» but 
finally, to Mayor Woodruff and Police Chief Bhutan 
they found the proper combination to deal wfth the 
menace. They reel e c ted this pair for s succession hi 
terms over a period of 18 years, with the ultimate re¬ 
sult that Peoria tad to dose its workhouse for lack of 
patronage, and the town to now as clean as a pearl. 

One bright afternoon a toll, handsome fellow walked 
Into police headquarters in penver. He was from the 
Coast, and had a line of talk which supported hto 
claim of Intimacy with many d et ectives and pttratas 
to Han Francisco and Los Angelos. He mads hHnsrtf 
liked, and after he had got a good Job he continued to 
pat to hto spare time around the pdtae Stations. 

This fine chaprs name was Hastings, and he tad Just 
finished a sentence at Son Quentin for honk-robbery. 
He was not of the safe-cracking type, hut dtgreatad 
on hi* bruins to get the money, tad he poeosasad In¬ 
genuity and persistence worthy of a better cease, All 
by himself he repoewoitered the Denver banks, He 
finally selected Eflweir* private tank ns hto victim. He 
laid swift court to a young widow employed hem 
married her after a few refers, and then for a couple 
of month* was with tar about the tank 
as much os possible, while keeping the 
marriage secret so that his wife might re¬ 
tain her placet 

Sometimes to his capacity of hto wife* 
gentleman friend Hastings actually waited 
on customers of the bank. Learning that 
there were two keys to each sofe-deputt 
box, one held by the bank and one hy the 
box-owner, end that both were necessary 
to goto entrance to the boxen, he made a 
her of soap a permanent part of his equip¬ 
ment He took taap impressions of aU 
the bank's keys; and when patrons came 
to he would ask to see their keys for a 
moment for verification and thus tare 
opportunity to get Impressions of them, 
too With a "pal" who had show* Up 
from "back home" and who posed as the son of a prom¬ 
inent femily to Southern California, he fashioned du¬ 
plicate keys end planned the robbery 
The "son" of the prominent family called on B&wett 
when be was alone to the tank, "to rent a safe-deposit 
box ” Hastings was waiting Just out of sight with hto 
bunch of keyiL When Biwall turned his bock to hto 
prospective patron for a moment he received a dost 
back of the ear with a blackjack. But an accffeort 
saved the day for law tad order; the blackjack broke 
and spilled shot all over the piece, the blow felting to 
do more than arouse BlwelTs fighting Morfd. The 
banker weighed nearly twice aa much as the crook, 
and when dete cti ves arrived to response to a burglar 
alarm the Californian was thoroughly snbdted, will 
Btwvll totting ao hto che st A confession was fol¬ 
lowed hy the arrest of Hastings and hla couvtetfofe 
Soap, used more or less as Hastings used It hi one 


/ F fee fecre asked whether the subject of thu article u m our field* the 
answer would doubileu have to be "No M Neither was Ur Giles 
story "Science in Safe-Breaking" in our December issue ; or Dr 
Simon s article "From Opium to Hash Eesh ,** m the November number, 
or our account of "Stamp Frauds and Their Detection," in the January 
issue But all of these articles aroused wide interest and evoked a good 
deal of comment, and, m a way, it u appropriate for us to tell how 
science and scientific methods are used m the commmton of misdeeds . 
So we have had no hesitation m putting the present interesting story before 
our readers .—The Editor. 


Uablo to turn state's evidence on the arrest of her 
male pal And there Is the Idea that the girl to the 
case would rather die than aid Justice Both Ideas 
are right—and both are wrong It aU depends upon 
the girt* There are all kinds of gtrla, and dll are 
peculiar, Adam was probably the first man to obserre 
this. The only way to tel! how the girl in any case 
will behave Is to try her, and sea. 

gome of the crime cases which I can call to mind 
are so Intricate so weird and sO startling that I knew 
how to account for the use of aaperpMvea to the news¬ 
papers. However, the papers seldom prtot oll the emo¬ 
tional and psychological facta back of a crime, unices 
it be a murder with sex Interest, from day to day 
they pass from crime to crime and space Is too valuable 
to tell any of tbe stories to detail. 

Probably the most carefully planned and unusual 


to the penitentiary Those who escaped fled to Denver 
and tried to got control there, but were not ufata, to 
make It go One of them Served a life term for the 
mui)dcr of a Denver policeman, another "get his" for a 
10-year stretch to Canada, and the crowd was finally 
thoroughly broken up. 

One little incident to the crook administration of 
another town to worth telling. Cue night tb# w an ted 
to rob a bank. To attract the townw»eopto tropi the 
section where the bank was located they goi the fire 
chief to atari a nice large blase to earth* port ef 
town, The fire chief out-Neroed Hera Heoouldrt pisy 
the >iolta, but be came pretty eta to fctautog hr the 
city, With MM <* hu mamma, bo 1ft tor to* ft* 
te to teh w to —ottor part of <h> ftftto, white tto Hto*. 
m to hortaoatot atripM. Tto achool OiBoter, fcnrwwr, 
wai ■ tecklar to • totter Burn; to ooOaattd tto toft 


of tto crook* fttand-faya. A tow mtorworld ckaroetm 
pac jam tto How York anMnaan* of momwImb 
totwoto two aw* to* htmdtod tfcotoh&d feiiam, to to# 
toWoB. to what toatoft ttor to4> Phil a 

ofttoofaoapk -BtoTlteltovlfttoftAthistottiftQ&which 
was ft Hto Bo ItoftM ft phN white fifitriftwirr 
m p tDg m cto •«* dnakt tot tote, with h titffi Mr 
of tot* oommM to fete,Mb* to atahHiitotototo 
toft of ftom worton, -ftpototo. woro u <wto f afif Jfr 

gggjgg**y&vBf 

SmT Jgf jggg JWggBHs 

Hy evwrns w wuim» h* wii tastareen^ nwjeswtapQpn * 
to toftlM fttfaaw htoarteMototo to Wtem a totototol 
ftitalfesad *s nans iiB 

I vwtoiftwwBto WW 
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Vaulted stage and Rewdlai-beiid of concrete In which open-air concert* ore 

given ot ToUo 

In the oil Held* baa added acot to the building of 


OiOwr AiOiriM MifNtwl 
D«*Ctt 

T HOM of os who have ever mmt a 
MAPo? or o port thereof at Obautav- 
q*a,W.*_or at any of the little Cfaautnu 
qqaf feOCbar porta of the country, are auf 
flrVrHr aware of the fact that an audl- 
toff apt 4oee not neofon artly have to pua- 
ipae a foil comptanott of four walla and 
aiOBKfOrmancee are being given, and 
exhibition* held, more then over In atroc- 
tore* to which the adjective opm-elr nmy 
fairly be applied. And the architecture 
of tfteee building* display* a mrprUlng 
poeribttity of variation. 

Tokla, for Instance, haa been holding a 
Peace JGxhtblttan; and It wan desired to 
have an opm-alrjflditorluro for concert* 
and similar perfflnnance* Provision is 
In this tnatance made fbr abeltertog only 
the per fo r me ra; If it ntin* the audience 
timet pet wet or go home. The stage 
atmetnre Is of concrete, laid on bamboo 
forma Is the shape bf a multiple-arched vault closed at 
the back and aides cave for a single entranee-mnd-exlt 
door at one aide. It la wide open In front, and one can 
Imagine that it acta as a remarkably efficient sounding- 
board, making the performance audible to an extraord¬ 
inarily large aadlence. 

Another interesting construction t* the bamboo-and 


fortunes from gasoline, hut the practice has proved to 
lie a costly one White paint aa a covering for oil 
tanka la last ornate and not as stimulating to the eye 
but it reduces the losses of the crude oil from evapora 
tion, if we are to accept the word of no leas an authority 
that the Bureau of Mine* United State* Department 


this wastage at 122,100.000 gallons a year, 
which, computed in terms of 22 cents a 
gallon, has a valuation of $26,880^)00. 
This loss represents 8 per cent of the entire 
gasoline prodiKtlon of the United States 
from all oil fields and other sources. Ob¬ 
servations have shown that a 230-barrel 
tank, maintained for the da>s In the sum¬ 
mer, will be robbed of 2.8 jier cent In vol¬ 
ume by evuporntlnn The loss In winter, 
of course, In not so heavy, being not quite 
2 per cent of tlie volume In storage Kec- 
onls kept of the losses sustained by eight 
W 000- and 87 000-barrel steel tanks In 
Uxiih approximated 5 per cent during the 
first two y» urn after storage 

Various methods have been devised for 
uirtalllng tills drain In recent years, 
notabli among ilu dlwmerics being that 
un ullstetl tank of gu* tight construction 
Is tlie nsiHt elHi lent conluiner for olL That 
Uh mlor of tin (mint used in covering 
these tanks Is an Int1tii*ntlul factor In In¬ 
creasing or diminishing the toll paid to 
vupor Is (me of the recent findings that will ultimately 
contribute to the efficiency of presertulhn of our gaso¬ 
line supply Tests by tlie Bureau of Mines have dem¬ 
onstrated that oil containers imlnted white average from 
1 to 1% per cent less haw from evnpornlhA than tanks 
decorated with red paint, Black paint Is even more 
costly as a contributing factor to wastage, taking a toll 



A Parti theater with a pneumatic roof that Sa pot in place and iniated whan it rains. The two photographs show this novel roof from within and from without 


I In Which waa housed China's first automobile 
atly held at Shanghai Motor-car manufactor 
era from America, Great Britain, Prance, Germany and 
Italy work among the exhibitors, but to aa automoblle- 
surfolted public like that of America, hy far the moat 
interesting featurs of the exhibit la the building in 
widen it waa held This was apparently put up Air 
the occasion, our photogrui*h shows it in 
process of erection, and makes It almost 
unnecessary for ua to comment upon the 
manner of Its construction. The roof and 
walls are in part of the matting shown 
piled up on the floor, but In large part of 
glass. The notable feature of this con- 
atnietfton would appear to be the sine of 
the building which can be pot together 
a framework of such small-caliber 


The moot surprising of the views on this 
page* however, art the exterior and in¬ 
terior abota of the Oasis Theater in Pari* 
This la a genuine open air proposition, to 
that the performers and the audience alike 
are located out of door* In fine weather 
there la nothing to the theater but a floor 
and neat* Wbpt It rate* a hugs pnou- 
matte boUow fcobbtr roof la rolled Into 
place over a light framework that anr 
mouaja the floor, and Mown up Just Uka 
an aktoipofcOf 

OB# fWoi Vow Ofl Tm* 

*0*firrp«J d» Ww» toi," t* «a ta«*la- 
ir Mr.Msmw ot 


of Interior Hits government bureau recently conducted 
n aeries of tests which developed this Interesting con¬ 
clusion 

Evaporation—to fly oft into \apor after the oil has 
been taken from the ground—U the biggest lees sus¬ 
tained by prospectors once they have robbed a gusher 
of the valuable liquid A government estimate places 


HJtHr 

war*.. 


tglM. ttmtlutyt 
msv m ueunam 
•foetogoU tap r 



gkangfcafa hamhes shed ef a at mas b i l e aha w 


of 2% |*,r rent more than white imlnt The explana 
turn for this difference is Unit dark-colored paints absorb 
beat to a large degree. 

Small tanks containing benxine were decorated to 
varying colors (gloss finish) and subjected to the to flu 
Nice of a powerful un. light for a period of fifteen min 
ntes. Tin rise In temperaturex at the expiration of this 
time showed the following results with 
respwt to the mlor of ]udnt or covering 
Tin plate, I'UJ ih*grees V ahnAheft, sin 
ininum paint 20% degrees white paint 
22.3 degrwH light* ream imlnt, 23 <Iegree* 
light pink imlnt 28 7 degree* light blue 
imlnt, 241 degree*, light gray pulnt, 26.8 
degrees light green imlnt 20,0 degrees 
red Iron oxide paint 20 7 degrees dark 
Prussian blue imlnt, 10 7 degrees, dark 
(hroiue green (mint 10 0 degrees, hlaek 
imlnt 44 degrees Fahrenheit 
The cimolushAN of these experiments In 
dlcute that tin plating and aluminum paint 
were the most efficient In withstanding the 
uHpIrattons of the thermometer Them* 
products, however, nronot adapted to use 
ns outside covering Inn routed with tin 
j lelds readily to corroding Influences, and 
aluminum paint verj warn robbed of Its 
glims becomes flaky The results of these 
tests Indicate that the rise In temperature 
of the henxlne In the tank (minted black 
was 3121 degrees Fahrenheit greater than 
tlie rise indicated In the container having 
a white covering AHnwnnoes should he 
made for laboratory experiments when the 
remits are taken and applied to the con¬ 
ditions of the oil field* but the advantage 
of painting nil tanks white Is obvious. 
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Diesel Engine Wins Its Way 

Substitution of Heavy Oil Engine for Steam Engine in Harbor Lighter 


A NEW Ijpo of harbor freighting equipment which 
nill have an Important hearing upon cargo han 
tiling, und *111 ultimately effect n considerable reduc¬ 
tion In the coat of freight transferred by water, baa 
reumth lawn put Into service We refer to the derrick 
lighter “Worthington,” which la propelled by a Diesel 
oil engine, and in the Drat of its type ever built It 
In unique among ha Hair freight luuulllng cruft for the 
reason, ulso, that the poner for propelling the boat, 
oitenitlng the freight handling derrick, lighting the vea 
sol ct« , 1« also obtained fmm Picsel oil engine*. For 
nmny year* the mmimny, uflor h1i 1< h the boat Is named, 
bus o(m ruU*d in this harbor and tributary waters a 
large Hteam derrick lighter This service 1 h of such 
a diuraiter ns to Involve large standby fuel losses, 
for the reason that the boat hua to be alongside docks 
or shlim for a large part of the time, during which 
time fuel must bo burned conatantly to keep steam in 
the boilers. In designing the m w vessel it wan de¬ 
cided to take advantage of tin etimoiuieM made possible 
by the heavy-oil engine, provided It were designed in 
a qualified form adapted to this particular service, the 
designer* realised that not only would a Diesel lighter 
liHve no standby losses, but it would produce much 
more power per pound of fuel used than Is possible 
with the steam engine The steam lighter must keep 


log equipment, with its winding drums, brakes, and 
friction clutches. The control la from a glass- tocl os od 
operating room, placed at a good elevation In the for¬ 
ward end of the deckhouse, immediately below the pilot 
house The hoisting drums are operated by an electric 
motor, and therefore the starting and stopping are 
effected by a controller, similar to the ordinary street 
car controller, located In the operating room. 

The use of oil reftults in a degree of cleanliness and 
comfort In holh the engine room and living quarters, 
that Is unusual on harbor lighters. Furthermore, the 
consumption Is so moderate that the boat has a larger 
radius of action without re-fueling, than is possible 
ulth the steam lighter Fuel may he taken on nt the 
most convenient time or place Since boats engaged 
In freight lightering are essentially rovers, they are 
liable to And themselves successively at many different 
points In the harbor or adjacent waters. If a Diesel 
engine lighter Is in the vicinity of on oiling station, 
fuel tanks can be quickly filled, and since fuel con¬ 
sumption In so small It is rarely, If ever, necessary, 
as In the cose of steam vessels, to Interrupt a Job to 
go after fuel 

The steam lighter possessed by the company Is of 
the same nlxe as the new Diesel lighter, although Its 
derrick Is only about one-half the capacity Honee, It 


aye is sensitive). Indeed, the ultra-violet and Da less 
degree the infra-red waved partake of moat of the Char¬ 
acteristics of light, sod are dUttagwiehert from it, if 
properly at all, by the mere accidental tact that our 
•yea are so built aa to receive sensible impressiona only 
from a short region toward the middle of the spectrum, 
from red to violet Photographs can be taken with the 
ultra-violet rays, the light of the mercury-vapor lamp 
Is extremely rich in them, and they have a powerful 
effect upon living cells. Certain onliualcubs which will 
survive exposure to Wo let light for four or five hours 
are killed by the ultraviolet within fifteen seconds. 
The effect of these rays on the human akin, eye, etc, 
is different only In degree and in lu^sense In kind. 

It therefore becomes an object to scr ee n off these rays 
from ordlnury light, If this can bs done. The familiar 
fact that glass of appropriate color can be found to 
screen off any desired portion of the visible spectrum 
lends hope that substances may exist transparent to 
the visible wave-lengths but opaque to the ultra-violet 
This hope is realised In a substance which la now being 
marketed In England after extensive testa by numerous 
prominent scientists. It Is anticipated that this sub¬ 
stance will play a very Important part in the future 
development of the optical Industry and particularly 
of cinematography, aa by Its use the ultra-violet rays 



L*ft N*w Ushter “Worthington Aral to bo driven and open ted by Dfrori emrinc*. Horavpawer, IN CwnUri Ktotrtc motor-op er a te d hoisting engine which w w tw lc all derrick oper a tic —. 

tiiffkti Starboard tide of engine showing control is sa ntl y AH operation* controlled from this point 


It* fUrnures going day nml night the Diesel lighter 
consume* not nn ounce of fuel uhlh? It In lying Idle 

The "Worthington” in a aoorion ve**< 1 ITS feet long, 
TO feet wide, und of 1(1 feet draft It Is built very 
heavy, to- wltlmtnml Hie hard usage Incident to ner- 
Wce nround the crowded dock* of New York hnrbor 
Her outKtfinding feature la the steel derrick of 30 ton* 
lifting capacity, whose Imnuii 1H> feet long I* *tep|ied 
on h trljKNl 7 feet above the detk The great length 
of the boom permits the bout to lie alongside high-sided 
ocean Hhljw. und bundle freight directly to nnd from 
the Khlps decks, without culling upon the ship* own 
uirgo-liundllng equipment 

The main engine for driving the vessel it a 2-cycle, 
4-cy Under nu ruing Diesel engine of WK) horsepower, 
built by the company from its own designs. It is 
direct-connected to Its profiler shaft. A J*cy Under, 
frUiorsepowcr engine drUes n 'tt-kllowstt generator, 
iiirrent from whtrii serve* to opr rale the derrick, all 
Hie auxiliary pump*, the electric lights, etc For light¬ 
ing the vessel when the larger auxiliary is not In op¬ 
eration, a small Diesel engine oi** rating a 8-kltowatt 
generator Is provided The hoisting equipment Is lo¬ 
cated in the hold just forward of the engine room, and 
the wire cable from ench drum Is led by means of 
imlleys up through thi deck to 1U proper connection 
ia the derrick We promt an Illustration of this hoist 


A lighter that Is driven by a Diesel engine 


Is possible to get a direct comparison of fuel costs for 
the two bout* Taking un average month, during which 
tho boat* Here under wny 50 hours und tied up to 
the docks the remainder of the time, the coal bill for 
the steum lighter was $ 110 00, whereas the new lighter 
Hill give the same amount of service on a fuel hill of 
$2 Tj 000, This means a saving of 80 per cent of the 
fuel bttl, to soy nothing of the reduced wages due to 
the eliininuthA of the firemen. 

Ti»e engine* of the vessels ore of a new and simplified 
design In starting, by a simple movement of a hand 
lever the engine Is turned hy compressed air, Just as 
the automobile engine Is turned by Its electric starter, 
until self ignition begins in the cylinders. It should be 
noted that the Umt wns brought from the builder's 
yard to deep water In Delaware Day, through the shal 
low and tortuous channels of Mtssaptllioa Creek, under 
Its own power—a trip which called for tlx days of 
almost constant maneuvering with the main engine. 
Reaching the open sea, the vess el was navigated satis¬ 
factorily in mid winter on a continuous trip from the 
Delaware Capes to Sandy Hook. 

€Rm§ That la Opaqm te tka Ultra*Vklet 

ECOGNITION is being glvm the— days to the to- 
visible portion of the spectrum, which to known to 
exceed greatly to range the section to which the human 


are absorbed nnd at the same time there to no inter¬ 
ference with the nntural and useful light rays. It Is 
a well known fact that In cinematography the light 
employed either In taking the film or its subeequent 
display, contains an abnormal amount of ultra-violet 
light, und both fur the artist and the spectator a good 
deal of Injurious mischief to caused to the eyes. By 
uetuul tests tbut huve already been made and demon¬ 
strated to studios and to cinema theaters, with the new 
gloss, It has Immediately been noticed that through the 
absorption of the ultra violet rays the eye strain and 
fatigue has been considerably lessened, and, In many 
Instances, a complete restful effect has been noticed. 

As Indicating the performance of this glass, the result 
of a specific teat to given. A sheet of the glass 234 
millimeters In thickness was employed, and to the in¬ 
terval between 04)00,086 and 0.000,08876 meter, 28 deter* 
rainstlona were made, at approximately equal wave¬ 
length intervals. This section of the spectrum corre¬ 
sponds roughly with the dividing line betwesn visible 
and Invisible, though of course no exact line of demarca¬ 
tion con be drawn, since Individual capacity tor per* 
ralylng the extrema violet end varies. For the shortest 
waves to this interval transmit** was aboqt • par 
cent, for the longest, about m per coat, and the rail* 
tioo b et ween the two readings cited was approximately 
uniform. 
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Windproof Plato Gbwa Windows 

N OW tOBK and other large cities Kara had abundant 
experience going to show that the force bf the 
wind la extraordinarily Increased aa It swirl* about 
sharp cornres and through narrow streets, and that no 
ordtharf pUta-glas* window la safe against breakage 
lik heavy atorm, The trouble with the modem shop 
window Uoa In Its sise. A bridge of glass 12 feet or 
mom In height and 20 or ao feet between mooring* ha* 
10 adto port a« a bridge the actual pressure of the wind, 
and. fin addition, H has to wlthatand the shattering 
tendency of the vibration which the erratic gnats set 
up in the sheet Itself TO meet the latter condition, 
which is regarded aa the more serious of the two 
cause* of breakage, U the object of the simple little 
attachment which we illustrate This consists merely 
of several arms of metal which project down from 
above, curl forward toward the window and bear 
upon It with surfaces of felt fastened over their metal 
ends. This effectually check* vibration and greatly re* 
duces the probability of the window's finding the 
wsatberjoo severe for It 

Lofi «f Plaster for the Motion Pictures 

By Frank B. Howe 

T HR seemingly paradoxical Industry of making logs 
out of plaster Is the latest Innovation in commercial 
enterprises. Undertaken because a motion picture com¬ 
pany required a quantity of logs for use In a picture, 
and conditions of distance and rough freight handling 



The little protector, in place, that prevents vibration 
and resultant shattering of plate glare In 
high winds 


thermocouple* were made were obtained from two 
sources, one American and one British The tests 
showed that the former satisfactorily met all industrial 
requirements as to constancy and rellnblllt} If properly 
protected by well-known methods of Insulation The 
British refined metals and aUo>h were found to lie sul>- 
Ject to large changes In their Indications because of 
exposure to high temperature*. Chemical and siuMnv- 
scoplc tests revealed the fact that the trouble was due 
to the presence of several tenths of a percent of Iron 


A New Telephone Invention 

A DEMONSTRATION was given recently in the ofilre 
of the Chief Signal Officer of the United States Army 
of a new telephone Invention, the “Superphuoe," which 
has been develogied under the direction of R D Duncan, 
Jr, chief engineer of the Signal Corps Research Lab¬ 
oratory, at the Bureau of Standards, assisted by 8 
Itder, assistant rudlo engineer 
The new dev Ire Is hnsed on the original Invention, 
about Ul >onr* ago, bj Major General George O Nqulcr, 
Chief Signal Officer of the Armj, of “wired wireless" 
or “line radio * It consists of a small portable set of 
instruments which may tie Installed In any office or 
residence in a feu minutes and connected directly to ex¬ 
isting telephone lines, und mnverxatUmN curried on In 
the usual uti\ It ullllie nrcewtir} only for the sub¬ 
scribers to close a suite h or pnss a button to connect 
In the Mqierphom In place of the ordlnury phone 

This Huiterph*mc provides u means for secrecy of 
ctmununh allon without nn\ chance of the conversation 
being overheard Interrupted nr broken Into on the line 
bv unv one else It Is obvious that this Invention will 
prove of value for mflltarv purposes in casr of war, 
where kch retv In communication Is nlttoluti ly neoesanry 
It may also prove of uiilltj for ordlnur} commercial 
purpose* vvturc linimrlant business houses, such as 
banks, brokers, < t< may desire to liuve private chan¬ 
nels for confidential comm unit afion with tltelr branch 
offices or with unv business establishment, and Insure 
secret 1 } of the cunversiittons carried on 
The principles involved In this Invention are thorn 



Three stag** in ths manufacture af plaster legs, a trade to which the motion picture studio has given birth. Logs of plaster are cheaper than the real thing 

brought a thousand adlea from Oregon 


prevented the use of the reality, a complete success 
lias bare made of the plaster-log industry, which was 
invented to fit the occasion. 

The making of logs from plaster is the Invention 
of the Louis R Mayer Audios In lx* Angeles. A rough 
chicken-wire frame is first constructed and coarse 
mortar worked around this In the general shape of the 
log When this is dry, a fine plaster Is applied to the 
exterior by hand, the final shape of the log being fash¬ 
ioned at the same time. When this Is dry, a special 
paint la applied over the whole thing. A second darker 
coat Is applied where the supposed bark Is to come 
Ttli done, the intricate part of the work is reached. 
With a sharp knife the cracks of the log are cut Into 
the soft plaster exterior by bund. The log Is then given 
a final coat of paint, and it Is impossible to tell the 
piastre log from a real one by observation 
The unique Industry has attracted much attention 
und Interest in southern California, and ilia require¬ 
ments of tbs various motion picture producers for logs 
of one sort or another Insure* a steady market for the 
product Instead of having to import hi* logs from 
Oregon--* thousand miles away—with extreme care In 
handling ao that the delicate bark will not be marred, 
the director can phone today for so many plaster logs 
and have them delivered the second day after 

i 

Improvement In QnelHr of Rare Metal 
Thermocouples 

T BST8 made by the pyremetry laboratory of the 
Bureau of Standards early In 1021 revealed the fact 
that many of the pUttnum-rhodlnm thermoc oup les 
found on thn American market were subject to large 
nh— gw In Indication afire long-continued exposure to 
very high temperatures. The wires from which there 


in the platinum-rhodium alloy wire The platinum 
wires, on the other hand, were found to be of high and 
sutlsfaetorj dtgree of purity The facts devclojied by 
these testa were Immediately communicated to the firms 
engaged In refining the metals used for thermocouple* 
as well a* to manufacturer* of pyrometers who were 
employing them In their pvrometrlc Installation*. As a 
result of these tests, tlie British firm has located the 
seat of the difficulty, and is now marketing thermo¬ 
couples that are satisfactory in all rewpecta. 



The super phene far wired wireless couvtrsatian 


of “wired wireless* by which high frequency alternat¬ 
ing currents are emploved which are modulated at the 
transmitting end b> speuklng Into an ordlnury micro¬ 
phone und detected a I flu other end by the usual radio 
Instrumentalities whltli finally jhihm on to nn ordlnury 
telephone nstivn Th« speaker however, or the 
listener in Is not n nceraeil with uny of the additional 
Instillments thiv are Installed and properly adjusted 
once for all and the i**oplt turning on the convex 
tuition have no more Uither than In the use of tlie 
usual telephone to stem 

Another advantage of this method of telephone com¬ 
munication Is that It make* multiplex telephony possi¬ 
ble V number of whim t< lophone conversations may 
Is* tarried on slimillaneouslj over the same line without 
Interfering with en<h other 

Tlie transmission of *pc«Mli In the utilisation of this 
Invention Is even clean r than ordinary telephonic 
spee< h 

Tlie powir required for (im-vln^ on conversations 
over even consjdenihh distances Is of the order of 
ane-tcath of a watt whUh is about l/WOth of the 
power required to light an ordlnar> eUMrlc lamp. 

Severn Tunnel Ventilation 

N FW ventilating plunt Is lieing provided by the Great 
Western Hnllwti} for the Sevt rn Tunnel, England, 
the Increase of traffic necessitating an Installation of 
greater |niw« r 

The new fan will he 27 feel In diameter and 0 foet 
wide, und working normal!} n t 100 r p m will supply 
about 800,00ft cubic feet of ntr per minute. It will be 
driven by a horlxnntnt tandem compound condensing 
engine of about 800 Indicated horsepower, having 
cylinders 21 Indie* and 42 lnrhes In diameter with n 
stroke of W inches 



















SCIENTIFIC AMERICAN 





Lett. SUrn view of 23-knot armored cruiser M Lancaster” of 1810 tom. tttgkt: Part of tka doable bottom (at) that la loft) of the 2S ft-knot, 1T4C0M battle 

cruiser, “Inflexible” 

Reducing Dreadnoughts to Scrap Metal 

What the British Have Done By Way of Disposing of Their Obsolete or Discarded Fighting Ships 


O NK of the most difficult problems con front Ini the 
British Admiralty at the end of the war waa bow 
to dispose of the many hundreds of fighting ships that 
were no longer needed. With the dispersion of the 
Grand Fleet and the calling home of numerous squad¬ 
rons which had been guarding the sea routes all over 
the world, every naval port became congested with re¬ 
dundant ships. Scores of batiteahlps and cruisers, 
hundreds of destroyers and smaller fry, were left to 
nut at their moorings. Some had a tow men on hoard 
to keep essential fittings In good condition, but the 
majority were deserted These long lines of unwanted 
•hips made a melancholy spectacle Comparatively few 
were obsolete tn point of age Mirny had l**u hi tint bod 
during the war period, and had thus been In service 
only three or four years, but as they were In the nfflcliil 
phrase, “surplus to post-war requirements,” they simply 
had to he scrapped Since they could not in* K ft In 
definitely at the naval dockyards, taking up valuable 
room and Impeding traffic, there was nothing for It hut 
tn sell them as junk Hhlpbrenklng Is quite an oltl- 
eetaVdlshed Industry In Great Britain, dating from the 
“wooden wuU" era, when old llne-of-battleshipe and 
frigates wore demolished for the sake of their tlmhci 
and metal fastening", tor which there was n good mar¬ 
ket. New methods lind to be ndopted w hen the wooden 
•Ups gave place to lmndads, the first of which came 
Into the shlpbreaker’s bunds during the 'eighties of last 
century Business tn this line was particularly briiik 
after lOOfi, following Lord Fisher's clean sweep of In¬ 
effective material from I he Navy But novor before had 
•crapping assumed such dimensions as in the three 
years sutieequent to the iirmlHlice Borne Idea of the 

magnitude of the process won conveyed by _ 

an Admiralty announcement in May of 
last year that 11*1 warshljM—Including f» 
battleships, 12 cruisers, and 70 destroyers 
—had been sold in one block to a single 
firm, Thos. W Ward, Ltd, of Sheffield 
Of late, however, there has been a distinct 
Calling off In the demand for obsolete 
■hips. Not only have British ahiptireuklng 
flnus bought all that they cun deal with 
for some years to come, hut the depressed 
state of the Iron and steel trade baa re¬ 
acted on the scrap-metal market, making 
It difficult for these firms to continue their 
breaklng-up operations on a profitable 
basis. Tn these circumstances the Ad¬ 
miralty hns had to sell ships abroad 
Many have gone to Oermnny, where scrap 
■toe1 li badly wanted, and down to the 
and of January nearly 200000 tons of ob¬ 
solete British war vessels lind been pur¬ 
chased by German firms. Thus, by the 
Irony of fate, the British Navy Is con¬ 
tributing directly to the restoration of 
German trade. With the entry Into force 
of the Washington naval agreement which 
calls tor the Immediate scrapping of 20 
British capital ships, a considerable nddl SMI ef | 
tka will be made to the surplus naval Of 


By Hector C. Bywater 

tonnage now awaiting disposal Moat probably, how¬ 
ever, the ships In question will merely be disarmed 
and otherwise dismantled tn accordance with the rules 
laid down in the Treaty, and then put aside for break¬ 
ing up at a more convenient time. 

Ho far as the British shlpbreaklng Industry Is con¬ 
cerned, the methods In vogue are comparatively simple, 
and much the seme whether the Job In hand Is the 
wrecking of a dreadnought or a destroyer Briefly, the 
procedure Is ns follows Aa a general rale the naval 
authorities remove all guns, mountings, and ordnance 
equipment, together with confidential Instruments and 
fittings, Iwfore tlie ship Is handed over, though In some 
cases only flic light cqufimient Is taken out, the arma¬ 
ment Itself being left in place The vessel Is then towed 
nwny to liie tdilplireuklng yard. Tills 1 m a somewhat 
hrunrrtouK operation In the case of n battleship or other 
heav> v«w»* 1 for the removal of so much weight has 
greatly reduced her draught, and In tills light condition 
she Is apt to iHt-oinc unmanageable If heavy weather 
is encountered It 1 m quite n common occurrence to 
hear that n vessel lias foundered or gone ashore while 
on the wuv to Is? broken up Nowadays, practically 
all shlpbreaklng in Greut Britain Is done on an open 
foreshore, docks bring but seldom taken for the pur¬ 
pose, as tlielr use entails hen\y expense and much In¬ 
convenience The arrhal of a doomed ship Is timed to 
coincide with a high tide, on the craet of which she la 
floated as far In as possllrie, to be left stranded well up 
the beach as the water* recede Hite la then Invaded by 
an amir of wrakcre, who strip the decks dear of all 
obstructions. Masts, funnels, bridges, deckhouse, an 
perstructure, and gun turrets are the first to go, and 



SMI ef the STM-toe, ff-knet crtfcer "Advents*." B iyan d k the Hf 
GenualrtilU feeder, "KaMperfett,” reedy to to bukw 


to a surprisingly thief space of time there rematos only 
the bare hull Tears ago It was customary to use ex- 
plod ves for breaking up the decks au4 wrenching apart 
the stout IcantUngs, tot this method Is no longer to 
favor Dynamite has ben superseded by the all-can- 
querlng oxy-acetylcne torch, which eats through stoat 
plating like a knife through cheese. Gangs of torch 
operators swarm over tbs hull, cutting it down deck 
by deck until they reach the boilers and machinery. 
In small vessels thugs are lifted oat intact* tn the 
larger types the engines have to be brakmi or taken 
apart in the ship before they can to lifted out When 
the bull has been rased as tor as the double bottom, 
it Is hauled up on to a framework kqown as a "grid,* 
In which position the keel plating can to attacked and 
tlie Job finally completed. 

When a ship Is fitted with side armor the plates are 
unbolted and lifted out bodily, to be dealt with on the 
wharf or In the wrecking shed nearby Ordinary deck 
and shell plating Is burned out In sections jest Khali 
enough to be handled by the crane. These are then 
deposited on the wharf, to to cut up Into portable ideas 
by the torch or mechanical shears. In some Continent 
tal shlpbreaklng yards the entire bull of the ship to cot 
up Into small sections In the first Instance, so that the 
junk can be loaded direct from the ship Into railroad 
trucks or barges, as the case may to* for coaveyanct 
to the furnaces. This method Is probehly more eco¬ 
nomical in the long run than removing large sections 
which have to be cut up a second time before they can 
be transported In pieces small enough to pass through 
the furnace door, tot, of coarse. It lengthens the wreck¬ 
ing process very considerably Massive machinery and 
heavy castings removed from the ship sre 
broken up ashore by the so-called “putt** 
or “skull-cracker ” This Is a primitive 
but effective device, consisting of an Iron 
ball, weighing anything up to two tons, 
which is hoisted aloft by the crane to a 
bright of 00 or 70 feat, and Chan retsasgi 
by a trip catch. {Trashing gown With 
tremendous force, it spltntars the hard¬ 
est metal Ilka glass, and a few blown of 
this Oyriopaap hammer win pulverise the 
stoutest casting Few can watch the 
strait-cracker doing Its worirt on a mag¬ 
nificent set of marine engines, which tot 
a few years rince repr ese n ted the high¬ 
est example of sngtneerlng art without 
sfr+fli fating on the liii p s i ies n csK e of ho- 
mas tcfalcrement; tat It la cauoBHf to 
ntMt that alt tWa tea material la apt 
to to wmU& flm al M daws and tear 
Into anr ahapto it n* air** atari pto 
*to tow am tamtata tMy oaaM to 
mhnktndi 

Ttawtah to a^ wfrtoa* atowte x€ to* 
Mtamfe* Urn taJMta itat aM tea 
atototaff m a eft tea fitoetUftltr tto artala 
- - o<tto material mm a tarinntata Oteto 
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l« «MH Un to undergo oonHtotobto moduwnttoo 
MptoRtootod In operated <fta oepnoadcol bools, sad 
f.teqsto to toeh SRetstfcas «a»td b* pofclbUlm Thu* 
% ttMOfdod Mt of rasa-of-ww*. enfln*. 1 | ■ white 
it^ihint, ralrtOUte except u ppA On the otter hand, 
nnpy Utkin ot ship’* gear and part* of the auxiliary 
iWMfhtMry an taken oat. furt*»*od up, and sold ** 
they stead, Una* Include dynamo* and motor*, pomp, 
ttf ge^gjy boUsr fitting* auxiliary itMm, 

4 and WdnoUc f*gtee*» winches* «»h hoists, con- 


dMM, dfrfllitog apparatus, r^frltfnitorw, tanks, ven- 
tifetog* did A hundred and cot Item* of marine equl|n 
mfit, FwMtnra and pandltag, especially that from 
the ifllrata* cabins and wardrooms, l* also carefully 
rAMfrUd and kept for sale Pipes and rabies are either 
sold M tfcsjr drt or reduced to Junk. Previous to the 
Introduction of the oxygen torch the destruction of 
Mg gsMs and armor plate was a tedious baldness, but 
new It prewets no difficulty, tight and medium armor 
plate, 1 fc, less than nine Inches thick, cun he cut up 
tqr a torch operator working on tee surface only, hut 
thicker plates have to he cut from both rides us the 
flam# of the torch generally need in slilpbroalclng work 
will not penetrate deeper than nine Inches. Guns of 
the heaviest caliber are easily cut up Into sections. 
In pre-war times, when obsolete war craft were put up 
for sale only at Infrequent Intervals, shipbreaking was 
a less specialised trade than it bos staoe become With 
so much work lu hand the Arms con&rued have found 
It expedient to employ new labor-saving devices, upon 
which, be It added, their workmen do not always look 


with favor 

A few words may he said about the purely com 
merdal side of tin* undertaking The service displace¬ 
ment of a warship must not be assumed us representing 
the weight of Junk she will yield when broken up. 
When the naval authorities have taken out the guns, 
s t ores, ammunition, fuel, etc., the displacement la re¬ 
duced by at least 2ft per cent, so that a vessel nominally 
of 13^)00 tons would be brought down to VtfiOO tons 
before being handed over for demolition. Of thta 
weight, steel would account for about 73 per cent, 
brass, copper, lead, and other metsle for 35 to 20 per 
cent, leaving a 10 or Iff per cent residue of unmarket¬ 
able waste. The value of metal Junk Is governed 
chiefly Kqr the distance it has to bs conveyed to the 
furnaces. Obviously it would net pay to break up a 
ship at some remote point on the coast, hundreds of 
miles removed from a smelting works, as the freight 
charges on the Junk would absorb all the profits. In 
this respect British shipbuilders are fortunately situ¬ 
ated, their yards being within easy distance of the 
great steel and Iron manufacturing centers. There Is, 
for example, a big yard at Briton Perry, Booth Wales, 
and dose at hand are some of the largest steel works 
in the country Here, therefore, the cost of transport 
Is a more or lees negligible factor It will be seen from 
the map that all the Shlpbreaklng ports are conveniently 
near to Important manufacturing districts. But, n« 
before mentioned, business In the iron and steel trades 
is exceedingly slack Just now, and for the time being 
ehlphveaktng has ceased to be a particularly lucrative 
proposition in Great Britain, even for those firms whose 
npsftncs enables them to conduct It on the moat eco¬ 
nomical Unas, 


flahanu and Neoaalvaiaan 

I 1 ! U will known that atomic 1* • wy deadly poUoe 
In** am o ra lly known la the fact that It can bo taken 
In eortatn qaantitle, without any bad effect* at *11, 
and it A*** qaantitlea are increased slowly, fin al ly n 
do** of arsenic, mOdent to kill the ordinary IndlTtdaal, 
eu bn nWy *dmlnl*tered In certain sections, moon 
teteisrs or. accustomed to take aramio regularly in 
largo da.eo, tor it enable, them to climb stoop Mils 
taptdly without Ion of breath. The unfortunate part 
amt this practice la that, Ilk. the UM of narcotic 
drags, one* It Is started, it is very dilllcnlt to sat rid 
of the habtt. Bat arsenic betodes betot n poison in 
aim > tom for It ha, Tory destractira action on certain 
■dltoa to forms, This fact wa* knows to the CMnom 
asm «co and }• mentioned to the writing* of Pliny 
Tbs tottoiifcr with the us* of ament* was the awry 
toof to & groat toxicity, and and! th* bottonta* of 
the toady Of p hy d ol ogic a l chemtatry and tha application 
to to th* car* of dim** the drop was asod 

‘-'-"-“ft, w* *». x’isrs 

At* fit tiM drag m the button otgshUsn 
fig tfca towust pgasKMfi Unit, the toxic ndtfaa 


SCIENTIFIC AMBBICAN 


A 



of the drug on disease genus was still strong enough 
to destroy them effectively It was seen early that the 
thing to do was to combine the metal with organic com 
pounds, and Kbrlfch, who Is renowned ah the discoverer 
of 000 (salvarsan) and 914 (neosalvarsan), worked 
along these lines until he had obtained the proper com¬ 
bination to give tiie wished-for results. 

These products are very complicated organic com¬ 
pounds containing arsenic, and belong to. the same class 
of substances as the a so dyes. The method of manu¬ 
facture la very complex and difficult Originally they 
were made only in Germany, but ever since the German 
supply was cut off, a few years ago, they have been 
manufactured successfully in this country as well as 
In England and France A very good description of 
the standard way of manufacturing both salvarsan and 
neoenlvnnwn In given In the Pnmch Journal Chimie et 
Mmtrie, 1021, 203. 
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Theoretically Mtvanan can be mads from seven dif¬ 
ferent raw materials, but the process which has re 
calved the most extensive commercial application otartg 
with aniline. The process is esautially one ripoffitbeslaj 
building up a complex substance froa^J^Wry *Mmp» 
beginning As aUUne Is made from fd^wht^ Is one 
of the simple substances derived from the dlsttRation of 
coal tar, salvarsan la what la generally known as 4 
coal tar drug. 

In the manufacturing process, there Is produced an 
Intermediate substance known as atoxyL This product 
Is of Interest in that It was used with success- In coun¬ 
teracting the genii causing sleeping sickness. Original¬ 
ly, an r ramie compoimd whs used for tips purpose 
which was known as an /iraenHide, and very often, 
wlien this drug was Administered, It not only killed 
the disease gi rm hut llu* patient as well. Atoxyl was 
found to lie Jiwt us effective In destroying the germ as 
the nrsentllde, but Its toxhlty was only one-fortieth of 
that of the hitter 

To obtain 00(1, £jex> I 1 h treated further The procest 
i*Jn this stage berdines exceedingly difficult to carry out 
nnd only the very grenteat rare will jleld the proper 
(pnillty of Hnlvarsun Tim principal thing that must hi 
nvolded Is the oxidation of the product an (lien titers 
Is produced a sutatance which Is extremely poisonous 
and the drug must not cvmtuln more tlian a few Inm 
dredths of a percent of OiIm produt I Sulvnrann Is a 
)ill«»w er>Htnlllnc powdir, nnd duo to its pmpi rty of 
oxidising In tltc air and forming the nhove-nwntioned 
toxic derivative, It Ims to be pntked with verj great 
tare, and the package In which it comen must not Is- 
opened except at the moim nt of urn- The powder Is 
placed In ghias ainpuli h or vials fmm whlih the air 
Is carefully exhausted Then the vIhIh nre sealed by 
melting the glumt and the tulten nre exnmlmMl hy plac¬ 
ing them In water If there Is un\ pinhole o|ienlng tn 
Hie senl, water will lie Mucked Into tiiu vial Every vial 
must Iw is rftx t 

The UMON of milvursan are In the treatment of certain 
mlcroblc d I sen sen, such ns recurrent fever, syphilis, 
uleeplng HhkneMM Ih'cratlv It has been tmed In the 
treatment of tuhercuhmls. Tlie method of administering 
is by in tra mu Heater lujet whhh are v< ry imlnfnl 
The solution of Miitiurann Is made In dlMtllled water, 
width must he freshly prepared The average dose Is 
nliout OSi of a grain In HM) cubic centimeters of wuler 

In the early use of suhnrwin, there were reported 
many ruses of poisoning of the patients, dim to tiie fact 
that In spite of nil the cure ihut was taken In its nutntv- 
fucture, tlie drug oxidised und formed the extremely 
toxic srsenloUH products To avoid su< h happenings 
eximrliq^nts were undertaken to see whether It whs 
poiudhle to produce n substance which would not have 
this dungerous property Tim result wns neosalvarsan 
or PI4 TIiIh Ih made from sulvnrsnn Tim product is 
bright jellow und contains uU»uL JO per cent of arsenic 
It Is packed In the same way ns Kiilvaraun, but It will 
not oxidise nnd can be ndmlnlHtered without endanger 
Ing the life of the patient In Hddltion to these prodotis 
there Is another preimratlon known as 340ft, whith re¬ 
sembles sulvurHiin verj iimrU and which Is used to some 
extent It Is claimed thut the lnjwilon Of this drug 
does not give the Intense pain caused by salvarsan or 
neosalvarsan Injections. Borne Idea of the Industry 
necessary for Invest tuitions of this character may be 
gleaned from the f>u.t thut the numbers attached to tin- 
three marketable commodities obtained represent their 
positions in tlm series of compounds with which Rhrllt h 
has exjierlmented, und presumably wltii which he Is still 
experimenting, In his search for the perfect arsenic 
drug, 


Sensfitbdng Solutions 

T IIE dyes whh H are used In color sensitising ordinary 
(blue sensitive) plates l»j bathing require different 
methods for their most succeKsfuI application Plnu- 
verdol, plnai hrniiH, orihochronm T and hotnocol limy 
be used in wititr solutions, with or without ammonia, 
and are verv lit!It sensitive to electmlvtes. Blnucyanol 
may be used In a water Kolution provided the plates are 
first thorough!) washed hut gives greater sensltixlng 
action with more fog und poorer keeping quality when 
used with vvnter, alcohol nnd uiumonla Ptcynnln gives 
comparatively little Henslfixing except when used with 
water and alcohol and u fairly largo per cent of nm- 
imnla Commerelnl panchromatic plates have their 
color sensirivcofta' increased by wmdUng In water 
without having the increase In fug which occurs when 
they are trouted with ammonia Scientific Papers of 
the Bureau of Standards, No. 422, entitled, “Color Sen 
sltlve Photographic Plates and Methods of Sensitising 
by Bathing** covers this ground and is now ready far 
distribution. Anyone Interested may obtain a copy by 
addressing a request to the Bureau until the free stock 
Is exhausted. 
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L»fti WlUuw amt awalUn* the p lac Inc of rock to link It, /tight Putting down the pine cradle to prevent erodoft of SOU 

How rock and timber were combined with sand to build a road through the bed of a lake 


Building a Road With a Dredge 

Sand, Pumped from the Mississippi River, Carries the Highway Across a Wisconsin Lake 

By L. J. Jelhson 



Pumping eand from the river channel to form a fill acroea the lake 


A UNIQUE feat—that of 
canatructlng a uind rood 
through a lake—turn been 
completed by Wisconsin 
State Highway engineer* at 
Sun Hull take, through Grant 
county In Wieeonuln. The 
lake road S3 feet above high- 
water *1 nge, to prevent 
spring MlHriiwdppi river flood* 
from Interfering with traffic 
between Iowa and Wlumnidn, 
wn« built on n relonithm to 
obviate two bad curve* that 
have taken toll of many 
llveo. Tlte road 1* a mile 
and a quarter in length 
The principal feature of 
the conatructlon la the fact 
that over 100,000 cubic yard* 
of aand were necessary to fill 
the lake and give u *>-foot wide road, with 150-fnot 
base Hock was awured from a quarry at the «d of 
the All, while willow* uned to riprap the aide* were 
secured from an area of Imlf a mile from the work 
Water, wind, willow and rock entered Into the con¬ 
struction of the spillway a* the road Ih called A broad 
expanse of bottom land with a CO-ecrc lake confronted 
engineer* when they arrived on the *eene Dredges 
anchored In the river slough* off the main channel of 
the Mississippi river, began pumping aa Boon a* the 
rood loenthm through the lake wna determined upon. 

Might week* of pumping continuously through 24 
hour ahlft* was necessary for the sand All Working 
from the river, length* of pipe were added from time 
to time to the discharge lines a* the level of the wind 
being pumped from the river sloughs readied Ihe 
height detdred, until, stretching nwny In the distance, a 
sen of wind, the lake road 
wn* completed 

UnlewH mean* were taken 
t» dunk o rod on the *ond 
road an pumped from the 
dredges w ould be swept 
away during the flrst MIs- 
al**tppL river flood, when the 
stage rum lie* 21 feet from a 
normal tt-foot level Rock 
and willow entered as fac¬ 
tor* In the tanking of the 
road Save where certain 
portion* are to hear the 
brunt of high water, only 
willow* are used to check 
wa*hcs In the mind due to 
tain* and high water Where 
water pounding la antlcl 
pated or current Hwlngs, 
riprapping, using willows 
covered with rode, Is em¬ 


ployed to protwt Hit* roadway from the water's action 

Mat* are umde Several doxen willows are bound 
together and other similar bunches connected until e 
brood blanket of willow bound together la secured. 
These are plnocd nt the water’s edge and for a distance 
of approximately 24 feet toward the peak of the All 
and lieyimd tlw erilmated water stage reached. 

Where there 1 h an undertow and In order to prevent 
a cave-in the pntcedure to protect that portion of the 
work I* slightly different A broad mat of one-inch 
htmrdK I* made It Is floated to the edge of the All 
and unchored Willow lunches similar In alse to mats 
made are affixed with tldcknemi varying according to 
the character of (lie work to the mat A covering of 
rock sufficient to rink the mat and hold It 1* placed. 

Where wind currents are expected to lash high sea* 
willow mat* In place are covered with a coating of 


rock. The majority of these 
rocks weigh 10 pounds or 
more. Willows m mats are 
always placed with the 
thicker end facing Into the 
current The back wash bind* 
sediment into the top* and 
brush of the lighter ends and 
fumlnhe* In time a nolld 
wall of mud and sediment 
making the ripmpptng In¬ 
destructible 

The road at the point 
where the sand All was made 
consists of a sand core with 
blanketed sides of willow 
and rock depending on the 
amount of water wash For 
surfacing the sand core, a 
preliminary coat of earth 
mixed with rock is used 
Gravel and URphnlt, or cement, depending on surfacing 
plans. Is used ft»r a finishing coat Roads of this char¬ 
acter are usually equipped with guard rails, cedar 
posts imbedded along the edge of the All, and showing 
the danger line beyond which It Is unsafe for vehicle* 
to venture. 

The Light of the Night Sky 

EOF CHARLES FABRY, In a recent Issue of 
flcitntia , discusses the luminosity of the night sky 
He asks whether or not this luminosity con be attrib¬ 
uted to an unfMolved background of faint stars. In 
this connection be Insists on the importance of concen¬ 
trating attention on some small selected area and deter¬ 
mining bow many star* of each magnitude are present, 
with a view of extrapolation to stars below the 20th 
magnitude, which cannot be detected by existing tele¬ 
scope*. The luminosity of the 
general background of this; 
area ahonld be observed con¬ 
currently If, as appear* 
probable, we cannot plausibly 
attribute the general (nomin¬ 
ation to unresolved stars, It 
would be nstnrSI to fall back 
on the hypothesis of scat¬ 
tered Ught That the light 
can be due to scattering by 
matter appears Im¬ 
probable In view of Lord 
Rayleigh's mat observa¬ 
tions on the color and 
state of polarisation of (bo 
Ught of the night Sky 
The article eonctadss by 
to the aurora ms 
contributing In some cases 
to tho Ught of tho Blgfct 
* 7 . 
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Why Did the Hermit-Crab Become a Hermit? 

A Chapter ^rom the Story of the Straggle for Existence That Accounts for This Curious Creature 
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Mala and female hermit-crabs. The little female, 
perched en the shell of the larger male, Is his con- 
staat companion daring the mating season 


T O know the hermit crabs is to know the really en 
gaging animals of our shores. Their ronitcul antics, 
their brawls and everlasting search for trouble, would 
mark them at once as creatures of no mean Individ 
uallty And how carefree an existence they lead! It 
is true they have some enemies which occnKtonallj dis¬ 
turb the happy tenor of their lives, but for the most 
part their time Is given over to n riotous round of 
pleasure—and pleasure to a hermit crab means feast¬ 
ing, krranuklng, and above all, lighting. 

Yet they are deserting of sympathy Thpy have 
other distinctions besides the foregoing which claim 
our consideration. For tn the story of their lives In 
entailed one of the most extraordinary revelations to 
he found In nature The tragic details will never fully 
lie known, but from the few fragments that are now 
decipherable there Is indicated a history of an ancient 
struggle for existence, than which that of tlte rise and 
fell of an emigre Is not more Impressive 
I will Incident ally observe In passing that the present 
writing owes Its Inspiration lo Pa punt $ lonpicarpug. 
What hi true of the little hermit of our own coasts may. 
In a larger sense, be taken as typical of the entire 
group. 

The most outstanding feature of the hermit crabs Is 
undoubtedly their curious habit of living In tlie idielts 
of dead mollusko. This habit has been confirmed for 
u very good reason If we remora from Its shell a full 
grown Individual—the male, by the way, U larger than 
the female, and la almut two Inches long and of the 
thlchnaaa of a lead pencil—we find that, unlike the fore¬ 
parts, which are aimed with a thick, horny crust, the 


By Wilburn Crowder 

abdomen la vary soft and Invested with a delicate mem 
bran* Tim slightest rupture or abrasion to this abdom¬ 
inal covering Is almost certain to he fatal. 

This region is unsegmenled, differing from the ringed 
belly of the lobster and other higher crustucea, and 
tapers spirally toward the full, which latter Is an 
aborted caudal fan. It Is here that the digestive tract 
ends. Two other npitendnge* are on the loft side a 
glance at their location and malformed nppearanee 
leaves no doubt os to their origin They are the ves¬ 
tiges of what. In the ancestral form of the animal, 
were once highly specialised locomotor organs. These 
feeble bristle-fringed outgrowths, however now serve 
an entirely different purpose than formerly on the 
male their chief use Is for sweeping forward the rier- 
coraclous matter delimited in the shell on the female 
they have un additional function as anchorages for her 
eggs. Briefly, the Itelly functions mainly as on organ 
of prehension wherewith the nnimnl maintains a hold 
on Its )M>rtHh1e home 

It Is nppnreat that the hermit crab 1 m obliged not only 
to utilise a defensive covering, but when exchanging 
shells It must act with tlie utmost caution and dispatch 
lest It he hurmeri bv some enemy who may be lurking 
near This exchange Ih often made at the mere whim 
of the anlmul, but there Hre several periods In Its life 
when a new home become* absolutely necessary Tills 
Is after each molt, the consequent Increase In slxe 
forcing him Into larger quarters. 

The hermit crabs Hre notorious fighters. V ct in the 
hundred encounter* I lmve witnessed between them, In 
not one have I ever seen a serious bodily Injury result¬ 
ing therefrom But curiously enough the Inevitable 
result of every combat is the loss of a shell by one of 
the antagonists. I can not vlsuulise this better fur the 
reader than bv abstracting from my note* my first ob¬ 
servation of tills Interesting right Although this 
record whs made some time ago, I could not add to 
It If I would So I transcrilie It here without change. 
Just uh It was written nt that beautiful tide-pool not 
far removed from the present writing In Gl« Cove. 
I hud Just hoen watching n large mule busily devouring 
a portion of dead fish, which he ate by pulling off small 
piece* with his great claw and bringing them to hi* 
mouth. While ha was thus engaged a strange hermit 
crab, evidently attracted by the feast, appeared on the 
scene. The newcomer, also n mule, wus of an tmusual 
slxe, hi* shell was covered with a downy growth—a 
colony of xoophytes—which mado him look like a giant 
clad In furs. Then 

“Each catches right of the other at the same Instant 
A momentary pause ensues. Then with their great 
claw* extended each rushes for the other furiously 




Hermit-crab removed from 1U shell, showing the soft 
and vulnerable hind-body whirh requires a borrowed 
armor for Its protection 


The clash and rattle of their shells can be heard dis¬ 
tinctly through the shallow water* as they come to a 
close, wildly Keeking an advantageous hold Jobbing 
cuffing wrestling they display nn astonishing agility, 
encumbered as they are with their heavy shells the 
rapidity of their movements seems almost Imredlhle 
One Is now up|iennoMt, now tlie other Suddenly they 
part and encircle one another with h sidewise move¬ 
ment Again they crane together Hut something hap¬ 
pen*. The newcomer, betraying a craven spirit 
wrests himself away and precipitately leaves the field 
by n Imekward run Ills retreat, however. Is olmtructed 
by a sumII rock, und the Impact send* him to|>sy turvv 
causing him qulcklv to withdraw completely Into his 
shell and hlork the aliening with his claw* In a trice 
tlie other 1* ilium him Celling one of tlie exposed 
hands he attempts to dlrindge the cownrd hj tugging 
so violently that the collision of tlulr shell* lieut* a 
tattoo Tlie pcrslHtcnt attack uptmrentl) amuses a 
H)Hirk of resentment In tlie larger, for lie emerge* *uftl 
dently to flourish a threatening plneor Tills Is hh 
undoing He Is Immediately granped by a leg, Jerked 
clear of hi* shell, and tossed over the vh tor’* shoulder 
The latter, then grasping the rim of thq empty shell 
vault* over Into It und lehuirety crawl* awuy 
The number of egg* in the spawning of u female 
hermit crab rarely exceeds TOO—Indeed, the number I* 
often far less. They are deep cherry red nnd no larger 
than the period which ends this sentence Each one Is 
suspended In n membraneous sack which In turn I* 
attached by a short thrend like tissue to a bristle cm 
one of tlie foremen tinned appendages. They are car 
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rt«Hl thus h> the mother—who give* them no other 
attention than an occasional brushing to hoop than fret 
from parti (.Ian of dirt—for a fortnight, when they are 
ready to hatch 

In the meantime, however, some remarkable changes 
have been taking place. If under the ill tweeting micro- 
Hco|>e we tear open nn egg which U but a day old the 
differentiation of It* organ! nation can be am making 
Hh Ural appearance Tliat mj Mterloii* transformation, 
dm to tlmae unfa thoined forrea which muss the cells 
to RHMtiine their predetermined arrangement, ha* Just 
to km place Veariy a week later examination of one 
of tin* Mpherlctil units will ahow that the yolk comprise* 
nearly half the Ini Ik while the remainder of the egg 
content reveala the dim outline* of tlie naaepnt larva 
Kuch Hucrwtdlng duy the embryo la murked by a gradual 
hut \er> definite change kin ally tlw tiny animal nr 
qulrea a segmented blndbudy, a large tall fin, ami a 
pair of A more dlHMlniltnr offspring 

from the crawling adult could hardly be Imugined, for 
the muscular ringed belly uud liroad toll alngiilurly 
udH|>t It at Ihla Htuge to a roving life nt nn\ depth 

The moment fur tmtchlng is h 1 wu>x Hlgnailaeil hoiiip 
houre ltefore l>> u rewtleaa activity on the |mrt of the 
larvae and l>> their apparent iffort* to lmr*r the douhle 
envelopes which coniine them Huddenly tlie walls of 
an egg will split lengthwise and a wriggling \onngster 
emerges through the rent It bus no time to linger as 
It Is caught in the respiratory < orients of the mother 
and sent hustling awav A common Impulse then seenm 
to animate the brood and \% 11 bin n few hours tlie re* 
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Nevertheless, mm reliance may ha placed te tbs data 
afforded by comparative apufofey Whan attempting te 
reconstruct the phytogeny of a ape rie s, and trim these 
data It may reasonably b» assumed that the anekfet 
forbear* of the hermit mb possessed n Wfeitrt eb* 
domea equipped with specialised appendages tot swim¬ 
ming. Ermn this It follows as a cwotkff that it was 
a rover of the open sen. That it later frequented tbs 
floor of the ocean is very probaWs. Tba p r esent habits 
of other higher crustacean*—rock as the lobs te r ltd 
kindred type*—point unerringly to this condoskm 
Hut why did tlie primitive noo-shell-beerittg hermit 
crab forsake the open reaches to become a dweller of 
(ho shore waters? The answer to this question admits 
only two possible Inference*. It was forced to seek this 
luiWtat for reason* either of hunger or of safety 2 
think the first mentioned may safety be dismissed as 
wuntlng In plausibility There Is no good reason to 
believe tlmt food material suitable for these animals 
did not uluaya thrive In as great abundance In the 
outer region* a* well as contiguous to the shores. In 
regard lo the remaining factor, 1 will say at once that 
this latter seems to be the true mid only cause. It 
whs because of the uppearanee on the scene of a new 
nnd powerful enemy This enemy was the first verte* 
brute—the mulled fish Knr It must be remembered that 
until thnt time the crustaceans alocte lietd dominion 
n\er tlie floor of the earn, and tlie greatest enemy of the 
crustacean* were themselves—tlie larger preying upon 
the smaller Hut with tlie advent of these new marine 
terror* came a change The extinction of the hermit 
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S^gptte ftp 
pat of the box trsd* runs fetor tbft gillie twlMfe 
raaUsa hdw huportsnt fe this tie* feMp 

la ascdl*fgs*y fe the pro d uc tio n pffewafc »' ^ 

It fe M fefetttefeg jgy JWT 

tmatitomkM* nnuyiMMrtttiiittrftab 
Mb few* dfewrtgfe* worn fe^»fei%™Afc 
the finJsfcfeg fourties at* apptM 
course* khs mixmg room fetida thg m m * ttf «jpfe 
an We know that ashes add a a wd nrt tH S iimm/pt 
any eubettiw* gad the sawdust ftfee aa» x y p bi U- l fe f 
the two fell* fegredlent* of tbs W ipbritk* Ttjr' f 44 — 
two constituents chemicals thf Wbafe J 

turefe worked together tfeWo^fe P*< JMIPJU. 
tb rough a ferge sieve; and the Xsuffl** rttnfe g uw rue, 
dry powdgr la then ready for tfen pri sms* 

Tne operation of the presses fe ad Important ftffewr 
In the cheapness of the whole process. There afe four 
presses in Dr, Jaeger's factory, Two of them are fe 
the making of the bottom parts of the boxes r and two 
of them, by means of elaborately de si g n ed brans* dm*, 
Impress upon the covers of the boxes designs ancient 
or modern, Homan, Greek, Egyptian* Gothic, Moresque, 
or of the Renaissance period The powder from the 
mixing room Is Inserted In little boxes under the 
pr e s se s, the presses are lowered for a period of about 
three minutes, the powder bakes like bread, turns S 
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mslnder of the children abandon^nrever the precinct* 
»f the maternal shell. The mother then detaches tha 
swaddling clothe* still adhering to her appendage*, and 
hood following the departure of her young she send* 
iMg and baggage dfenjr after ^ 

Thenceforth each little hermit crab pursue* Its uncer 
tain fortune* alone After a lapse of nearly two month* 
—during which it molts not less than four time*, each 
time Increasing in Kite and acquiring a more adult like 
form—It kettles to the bottom and finds a tiny shell 
Such la the manner In wlilrli tlie hermit crab in 
ushered into the world. A rapid survey of its future 
nIiowh that before the winter gale* have forced It into 
the deeper waters to immi a seml-dormant existence It 
ha* molted once more and ha* now attained tlie length 
of u quarter of an Inch The following nummer will 
find It considerably larger, provided'It wilt have had 
plcntv of food and by the end of the third year It will 
huve arrived at sexual maturity; whereupon It will 
begin to take notice of It* fellows, both male and female, 
troni till* time onward Its brawlings and lovenmklngs 
will conitnm until tlie end of five yearn, when, realising 
that tlie ImglneHH of life la done, It crawls under some 
ohelterlng frond of sen weed and die*. 

Now, if one accepts the evolutionists’ tlieory that the 
eiubryologtcul forum of an unlmnl tend to recapitulate 
the evolution of the specie* there Is mors, then, than 
a mere hint In the foregoing that the hermit crab did 
not always require a shell for Its protection. As the 
fossil remains of i rustacean* have been so meager, 
there Is now, of course* no certain means of determining 
the true appearance of the hermit crab’* ancestor 


crab was threatened. In fact, the actual disappear- 
once of hundreds of groups, now long lost, was caused 
by their ruthless appetites. 

The case then clears itself With the ever constant 
menace hovering over It for generation* after genera¬ 
tions, tlie hermit emh was driven to the shallower 
water* and Into any place which afforded a shelter In 
the great abundance of shells in this neighborhood It 
found tm udmlrahta haven of refuge. Later It found It 
quite convenient to carry the shell with it. Instead of 
venturing forth unprotected In search of food. And It 
was not until the disappearance of these monstrous 
enemies that certain of Its shell-bearing kin wandered 
hack Into the deeper waters. 

But this change to a fugitive life also brought a 
change In It* diet, and ages of an abnormal adaptation 
have changed the structure and functions' of Its body 
From the predatory life of a rover and a freebooter It 
has descended to the life of a scavenger. His belly, 
once an entity of strength, la now s feeble mass of pulp. 
In a word, the hermit crab Is a degenerate, 

Aflbas nnd Sawdust tha Buia of a Now 
Industry 
By CM. Lewis 

I V these days of large-scale production and large- 
scale waste In American industries, It fcM rsmafesd 
for Dr, Christian Jaeger to utilise two of ohrmoet easily 
obtained waste materials, sawdust and ashes. In a re¬ 
markable chemical composition which Is a substitute 
for cardboard and wood. After long end patient study 


!# A row of filSd 


delectable, creamy brown, gives off a pungent odor; the 
presses are lifted, and out come the boxes, cosapkt* 
In shape and design from a single operation. One of 
our photographs shows a close-up of a tray of boxes 
fresh from the greeds*. The rough edges ate smoothed 
off on rotary emery wheels, then the boxes go to the 
painting room. ^ 

The discovery of a paint which could he applied to 
this compoaltlcn was not made until after a good many 
fruitless experiments on the part of Dr Jaeger, At 
first, the paint refused to stlck to the surface; it curled 
up and flaked off. At last, after about two years, Dr 
Jaeger produced a paint that could ha applied moothly 
and would give tut even, glossy fetish. Tbs first coat of 
point Is applied hy 0UuL Ohs at the rirtoss of Dr, 
Jaeger's paint ts Us drying quality. No drying reams 
am necessary r a finest as worn as tbs first oust la ajv 
ptted the boxes are passed on In the wor k man who 
handle tbs sir brushes and. finish them with, dsticate 
tints or with Ivory* «bnny f fesfe rifeer or gold effec ts . 

The flntsbsd boxes at* light 9s weight, washable 
sanitary and noo-poUeiKma they are aa fireproof as 
asbestos, waterproof, and fan he made of any degree 
of tettnrs of flcxJwuty, eltfenr as pUahl* sg dartboard, 
M hart as out or aa fedgfi up metal They ays m 
cfassp* s pound of the substioroe, from wnkti gkout 
tame hoxm caniw feed*, ypats pot feOeeifem 

stsis 

bntm tttm •» fcr jmMmA mhk'«. 

MMftw* «t yt Wn rtcll y pnp*n> m mfihf wtt of 
tanHatta pi tufa «r Hfapfa 
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6*j* B *T*T j* *• *? 80r * B * mm ta » Trm+ UghPM »dto *tstk». Ia tk« for—roasd tfa —«f*tor« are tnmurtd la nworrflns an lawmlmr metaaire by rmhii of a dink phoonampb 
MM mm MniUy ba Ha a apM wire cm «Ueb eoatabu tb« reecMsg aqalpoMat mod pnM It acahtst kxri panwttk dbturtenm. To the ten may b» mit two operatora adjosUu 
®kflto—Ms INirtif %ad vaadlav the pMomphk noted tapt» Hiffht Tbnt optnton teanttHbln# the dou and duhn from the phonotraph iveurilm Each operator atunde to one phono* 

grapK and nan a nokdw i typewriter 

Capturing t Jto staatvt data and dashes af radio on phonograph records and phetograplc tape for subsequent transcription 

Speeding Up Radio 

New Methods Employed for the Automatic Reception of Radio Telegraph Dots and Dashes 

By Francis P Mann 


T HB capacity of 
radio t ato g rap h 



1 radio t ato g rap h 
stations (a to bo la- 
it— aid to a consid¬ 
erable extent la tba 
near future by tbo 
u— of rapid meth¬ 
ods for receiving tbe 
ins—eg—■ Tbo ef¬ 
forts la this dine- 

We* mu* W*«M P4 ^® •* Ph-*°*rap«e wewte 
ut tb. liriut 

French radio comp-ties are now meeting with gnat 
ro c — . This firm has been very active la the con- 
stracftfe- of wlrri—a station*, one of tbe most recent 
bring the great station of La Dona, at Lyons, which 
Is ttrtr working with tbe United States, This station 
baa already boon de scribed la oar columns, 00 that we 
wlU confine our present efforts to a brief account of 
tba methods and apparatus which are employed for 
recording tbe me—ag— at high speed* 

The phonograph method la employed for taking down 
me—ag— at speeds which are considerably above the 
usual rut—, this speed bring In ail cases above 25 words 
per minute and may reach as high as 100 to 150 words. 
But It 1* evident that messages with tbe dot and dash 
system cannot be read at such high speeds on the tele¬ 
phone by tbe operators of tbe station The phonograph 
can, however, bs called upon to take down the mo—a ges 
at the— rates, and by means of tbe new apparatus the 
signals are now recorded upon tbe phonograph without 
difficulty A phonograph of the customary 
disk type Is employed for this purpose, making 
nee—ry certain Slight changes In the equip¬ 
ment, ouch us are required to adapt It to radio 
service, all that 1* necessary being to mount 
the motiving telephone in the place of the 
VttHd phonograph recording diaphragm, the 
telephone diaphragm bring provided with a 
stylus for producing the record on the disk 
It la found that the phonograph record Is 
still quite satisfactory when tbe apparatus Is 
working at ISO words per minute. When the 
#<k has received the telegraph me—ago, It Is 
transferred to a second device which serves to 
reproduce tbs sounds In the usual manner, 
but the record typa of phemograpk la of a some¬ 
what diff erent design, and Is designed to op¬ 
erate at stover need In order to enable the 
operator to read the moa—g— 

Oat of our lQqfftaftotu shows to (the fore* 
ftybut'the highspeed phonographs which are 
—Mri to 'tabs down tbe roe—ag—, while 
to rifcrth— tip* win be Observed the siow- 
wMI «tor Mpg-Cffid-ffi porpoMB 
** a^rato* tor phonograph 
Mmm down the—t an a nnlsSto— type 

tototoeu>toabtotovrrltoi murder Phots 
toft£%/Mtodr*ell net be of toe tow a pitch Thgs 
at|- 0tni—M flto uhsongi aph at rri wri ipeed 




Piece ef phatograpUc recerder tape containing put ef a message receded at tbe rate s 

transcribed message below each dot-dash character 

s are now meeting with gnat for receiving the messages, the radio receiving appa- 

r been very active la the con* ratus Is regulated. In case the system of continuous 

ationa, one of tbe most recent wav— la employed. In such manner ss to provide a 
of La Boon, at Lyon* which high pitch for the original message, an that the pitch 

to United State* This station can afterwards be reduced without bring too slow to 

bed In our columns, so that we carry out the receiving operations to good advantage 
t efforts to a brief account of A still higher speed for recording wireless messages 
ratus which are employed for con be readied by making u— of the photographic 

at high speed* method, and hy the use of Improved apparatus recently 

od Is employed for taking down brought out hy the French firm It Is possible to operate 

leh are considerably above tbe at speeds which can handle np to 000 words per minute, 
ring in ail css— above 25 words This makes It a more rapid means for receiving roe* 
ich as high as 100 to 150 word* wiges than the phonograph system, and the new photo¬ 
n-sag— with tbe dot and dash graphic apparatus is not of an unduly complicated 

it such high speeds on the tele- nature. Indeed, It Is m designed that all the operations 

>f the station The phonograph cun be carried out In a very simple manner and by 
upon to take down the men s a g— persons having no very special skill 

oeans of the new apparatus the The photographic recorder Is based on the use of a 
d upon the phonograph without galvanometer containing a small mirror which Is 



Photographic ra c e rd - fracking at a Mrik ef Ml wards per 
The op erat e s wusito# the jmm m, —in the rigaab and cm 
tiro racefdar weoidiglf 


udapted to swing 
under the action of 
the radio Impulses 
forming the signals, 
the current at tbe 
receiving end being 
amplified to the 
proper degree by 
the use of the usual 
amplifying device* 

,. lt S.STSS 

swing of the mirror 
will correspond to tbe dot and dash signals, while the 
mirror reflects a beum of light on to a strip of sensitive 
I Hiper tape which Is <HU*<ed to unroll at a greater or 
less speed, according to < lrcunmtanre* The Ijcam of 
light thus traces the message on the strip The result 
Is that the message will opiiear In the form of dots 
and dashes, as shown in one of our Must ration* when 
the strip Is developed bj the usual photographic process. 
No difficulty Is experienced In taking down messages 
at the rate of 500 words per minute It should be re¬ 
marked that suih messages could not Is read hy a 
station whhh Is not provided with the photographic 
recri\lng Uerieo* 

The new avstem will Im uilimble as affording a 
method of consldi rnhlj Increasing the cnisiclty of radio 
stutlons, and the imilind I* In fait comparable to 
automatic ttlegniphj Hie de\eloplng fixing washing 
imd drying of Mh phoiogrnpliU strip are carried out 
RUtonwtlcnlly by means of un hnproxod device which 
lierforniH all Hiese operation* within a wry 
short time It In now found posrihle to use 
Hie same photographic strip to receive roes- 
Hugos sent out Ity two dlff* rent stations at the 
same time, or b> the mime stntlon sending two 
MlmultaiicoUM mcHNiigi'H (In fact, several mes¬ 
sages can Ite sent) on the new multiplex sys¬ 
tem In the present devices, two messages 
cun be taken down at the name time and upon 
tiro some photographic, strip When the latter 
Is completely finished, It can ht rend In the 
same \\a\ us un ordlnar) telegraph recorder 
tape 

Tlie dot and dash signals are very sharp 
and clear, ullowlng the messages to be rapid 
1} read off It tdrould bo remarked tliat 
the dots and dushes being received can even 
be hoard In the telephone receivers, even 
though tlroy are too rapid to he read, but this 
at least offords ft good nroans for adjusting tbe 
reconling apparatus. The new devices have 
all the scnritivenesH of laboratory Instruments 
and nt the same time are very simple and 
strong, bring adapted for actunl use to radio 
station* 

The photographic recording apparatus win 
auto. be observed In tbe background of one of our 
Dust illustration*, which shows the various devices 
In a French radio station 


—touts. 
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Lumber from Sugarcane Waste 

Bagaase the Raw Material for a Product Designed Largely to Replace Wood and Relieve Our Fo r ea ta 

By Chartet R. Fmrall 


F OE twf®ty-flve years many scientists have bssn 
working on the problem of finding some practical 
usage for bagasse, the cone fiber as it comes from the 
sugar mills after the juice has been extracted. It Is 
produced in enormous quantities In the sugar-making 
sections. Professor C B. Monroe, Inventor of smoke¬ 
less powder, Washington, D C, bos finally discovered a 
practical use for this material after spending a con¬ 
siderable period »f lime In experimentation 
L>r Monroes invention contemplates the use of this 
formerly waste material In the manufacture of u build 
ing board. When the question of the location of a 
manufacturing plant whs given consideration It became 
obvious thut New Orleans was the logUnl place It Is 
estlumted that there is enough sugnr cane fiber avail 
able within a radius of fifty or sixty tulles of the plant 
to make 200,000,000 square feet of new product un- 
nuully The new plant Is I 000 feet long hy 125 feet 
wide comprising a munufiu luring building, power plant, 
engine room, boiler bouse a dryer building over 800 
feel long, and n finlsbing Imlldlng with necessary 
equipment such as storage and \witer tanks. From 
time to time additional units will be added as needed. 

Home of the mat hint rv In use In the new mill had to 
be Invented especially for the particular purpose for 
«tilth 11 is used In producing the product, as there 
was no machinery that could be used for the purpoae 
In existence The plant began ojjeratlon in a small way 
In August 1021 Small quantities of "cetotex" were 
produced during tlie first days of operation In order to 
perfect the inunufai lure, to get the board uniform In 
thickness and of proper texture However, the expert 
mental stage Is pagt and the hoard which Is being turned 
out at tlie present time In of high grade and uniform 
quality 

The sugar cane fiber comes to the mill in 200-pound 


bales. Tbeas bales are opened and started through the 
process of manufacturing, eventually coming out In the 
form of a great board of Insulating lumbar This board, 
after It Is properly cured. Is sawed Into proper dimen¬ 
sion n by automatic saws. The product is water* 
proofed and boxes made of It have been known to con¬ 
tain water for a great many days without leaking 

When the raw material Is unloaded from the cars and 
started on Its journey through the factory It Is not 
tmirlied by hand until It Is delivered to the finishing 
room ready to be bundled and shipped. Sugar cane Is 
practically the sole material used, the other materials 
required lietng merely the chemicals used In the mill 
process. In the process of manufacture tlie cane fiber 
is carried successively through breakers, soaking tanks, 
steam cookers, which thoroughly sterillye It, washers 
and on to the manufacturing machinery through the 
dryers and Into the cuttlng-up saws by automatic ma¬ 
chinery and devices 

Olotex la made In thicknesses of one-half inch and 
one-quarter inch, and is cut Into boards four feet wide 
bv eight to twelve feet in length. The board Is homoge 
ueoUM —that Is, It Is not built up In luyers but the cane 
fibers are so Interlaced that they form u uniform stock 
throughout It Is unique In this respect Other build¬ 
ing hoards are built up of layers of paper cemented or 
glued together Tlie new product gets Its perfect In¬ 
sulating qualities from the fact that It Is filled with 
minute air cells formed by the Interlacing of the fibers, 
together with the cells in the fiber and pith of the 
cane , 

One of the peculiarities of bagasse or sugar cane fiber 
Is Its Indestructible quality H resists decay to such 
an extent that after lying In the fields for a long period 
of time It seems to be In as perfect condition as the 
day It was milled as fur as any Indications of decay are 


contorted* This Is a very strong point In pa mper! as * 
with ordinary lumber. 

Dus to its high insulating qualities than la no doubt 
but that tbs new lumber will be largely uaad In tin 
manufacture of refrigerators, flrelsss cookers and tbs 
walls of storage plants, and many other placet where 
perfect insulation Is required. 

It la designed to take the place of lumber in e very 
particular, such as for sheathing on the inside and out 
side of 1 tonnes and paneling and for practically all other 
purposes for which lumber Is used In building. It can 
be stuccoed and plaster will adhere perfectly to tt It 
Is a good desdmer in walls or under floors. Jt can b# 
used under linoleum or oilcloth for flooring, 

Oelotex will stand the weather In fact it la ex¬ 
pected that It will he used extensively for we*theft 
boajrding and outside finishing In a great many build¬ 
ing*. Practical uses are being found for it every day in 
Industry and no doubt It will be extensively employed In 
manufacturing merchandise Furniture manufacturers 
are already buying it In quantities to be used for 
veneer work, drawer bottoms and for many other uses 
In the furniture Industry Bren boat builders and 
ironing board manufacturers are investigating its use 
and are experimenting with It at the present time 

It weighs hut slx-tentim of a pound per square foot 
in one-half inch thickness, which makes It much lighter 
than any wood lumber It cun be bandied and sawed 
just like ordinary lumber Its color is a pleasing shads 
of tan and the surface Is rough like burlap, although It 
la contemplated to sand or plane one side of tt so that 
it will bare a perfectly smooth finish 

It has been mhown as a result of tests, that build¬ 
ing with this lumber will result In a saving of at least 
one-thlrd of the fuel ordinarily used, due to Its insulat¬ 
ing qualities which prevent the passage of beat or cold. 


The Comodoro Rivadavia Oil Fields 

Argentina’s Prospects of Entering the Group of Petroleum-Producing Nations 


A RGENTINA, an agricultural and pastoral country 
par excellence, richly endowed fay nature with an 
enormous wealth of raw materials capable of being 
manufactured Into the finished goods demanded by Its 
growing population, has been In the past and still 
remains, Industrially speaking, little more than a vaarel 
of tbe manufacturing nations of the world. Bach pass¬ 
ing year finds her busily enguged In tilling her soil and 
tending her herds in an effort to find the necessary 
funds for paying her annual tribute whose principal 
Item la represented by the huge sums expended for fuel, 
both coal and oil 

Goal In commercial quantities, though probably exist¬ 
ing within her vast territory, has not as yet been dis¬ 
covered and worked Neither bus the search for It 
ever leva systematically and persistently made. The 
burning of valuable hardwoods In tbe furnaces of the 
Republic itt the prodigious scale practiced up to date is 
suicidal Therefore her visions of a gradual Industrial 
emancipation In the near future depend upon the 
development of her latent oil resources. Without this 
her hopes are doomed, but given this development tbe 
preamble of her declaration of Industrial Independence 
will have been written 

The apathy regarding the Argentine oil fields at 
Comodoro Rivadavia which lias existed since their 
discovery in 1907 up to tbe past two years Is greatly to 
be lamented In part this Indifference may be ascribed 
to a lnclrgf adequate mining laws, tbe scarcity of 
funds for developaiKttt purposes, and tbe dearth of 
teclmlcal experience on the part of the Argentine peo¬ 
ple But the want of real Interest shown by tbe gen¬ 
eral public looms larger than any of these The 
Argentine people, accustomed for generations to con¬ 
sidering farming, livestock graving, commerce, politics 
and the practice of the profess!one as their major occu¬ 
pations, were not quickly fotefCeted In the oil business. 
Moreover, capital, where lands, cattle, town and city 
property were not concerned has been timid about In¬ 
vestment In new enterprises. The wrecks of so many 
Argentine mining and Industrial stock companies may 
be pointed out us the causes of this diffidence. 

Happily s nationwide awakening to the possibilities 
for the development of a domestic fuel supply baa 


taken place hereafter each year ought to see more 
progress than was witnessed during the entire decade 
between 1907 and 1917, for, Argentina, in tbe opinion 
of oil experts, la on the eve of a remarkable expansion 
In oil production 

The discovery of oil In Comodoro Rivadavia did not 
come as a result of geological surveys which usually 
guide the drillers* efforts. To tbe lack of water In 
this village, founded in 1901 on the barren, wind-swept 
coast of the Territory of Chubut Argentina Is Indebted 
for tlie discovery of what today constitutes Its principal 
mineral wealth. 

In 1003 the Department of Mines began drilling for 
water at this point with a rotary outfit An accident 
occurring at a depth of ROO feet made it necessary to 
aliandoo the enterprise before finding water It was 
only after four years had elapsed that the drilling of 
another well was undertaken. 

In 1907 an outfit capable of staking a well 1700 feet 
began to bore the well known as "Chubut No. 2," about 
one mile north of Comodoro Rivadavia. When a depth 
of 1000 feet had been reached on December 13, 1907, 
a stratum of oil-hearing sand was encountered. This 
unexpected discovery called forth the decree of Decem¬ 
ber^ 14, 1907, whereby the Argentine Government re¬ 
served as a fiscal tone all territory comprised within 
a radius of four miles around the town of Comodoro 
Rlvadatla, 

During tbe next three years five wells were sunk, 
all of which encountered either petroleum or gat. Dur¬ 
ing the same period many concessions were obtained 
by private companies outside of tbe sons r e s erve d by 
the Government However, one dry wed of 9000 feet, 
sunk on the beach of Bahia Brians by tbe Gulf of 
Ban Jorge Petroleum Company, represents the entire 
efforts made by private capital during this period. In 
1910 and 1911 Congress voted further funds for develop¬ 
ment, and mode further reservations of land. 

In 1913 It became evkknt that tbe economic handling 
of the oil produced made the construction of storage 
tiftiks and the purchase of tank steamers Imperative. 
For this purpose a total of 1BM0Q pesos was voted, 
glace that time the Government oti works In Btvadavta 
have called for an annual outlay sf 1,000400 pesos In 


addition to the funds resulting from the sale of the 
entire production, which varies In accordance with 
comttt market prices and the amount of petroleum 
extracted. 

Among the serious problems engineers In charge of 
these fields have been forced to solve la the question 
of water, which has to he transported In pipe lines 
from a considerable distance. Moreover, this water 
must be obtained from limited natural sources s c a ttered 
at random In the vicinity of Oontodoro Rivadavia. 
At the same time no port exists In the neighborhood of 
the field, and veasels have to He nt anchor when load¬ 
ing petroleum from the pipe lines. Due to the frequent 
storms to which tankers are exposed, a great deal of 
time Is often lost In their loading and discharging. 

Up to date approximately 140 wells have been sunk, 
tbe larger portion of which are located on tbe Govern¬ 
ment reserve. However, a number of private companies 
have producing wells on conces si ons Immediately ad¬ 
jacent to tbe territory reserved by the GovemnMst 
Storage tanks sufficient In capacity to handle •* pro¬ 
duction considerably In excess of the oil actually ex¬ 
tracted have been erected In Comodoro Rivadavia and 
additional tanks are being constructed In practically 
all of the larger cities of tbe Republic 

It may be stated without fear of contradiction that 
tbe oil fields of Comodoro Rivadavia have an assured 
future in supplying the domestic market with fuel. 
Their only rival, Mexico, with Its enormous production 
of petroleum, Is too far away to continue competing 
In the Argentine market once Argentina's oil Is pro¬ 
duced and marketed on a large scale. At present the 
Argentine Government, aa well aa private companies, 
are giving especial attention to the possibilities of 
refining crude petroleum, "Tbit will undoubtedly glys 
a dbddetf Impulse to production. 

Other known Argentina oil fields are freed with 
transportation problems which cannot be solved until 
such time aa the demand for petrole um has reached 
a point where cdpttaliats wUl fed Justified ta thfi con¬ 
struction of pipe Unas nr railways necessary for bring*, 
tag the oil to consuming centers, tn the mea ntime 
Comodoro Rivadavia, with cheap ocean transportation, 
win be called upon to sappi/ the coflgtrr wtth ell, 
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Evolution in Museum Technique 

How the Lifelike Animal Groups of Today Are Executed 

An Interview with Dr. F. A. Lucas of the American Museum of Natural History, by A. A Hopkins 


T HERE have tom change* even fashions. In the 
form of pre s en tation of groups for public observa¬ 
tion te nqr time Twenty-fire years ago there was 
seemly a group of animals worthy of the name, In 
the United States or In Europe, Indeed, for that 
matter Of course the Idea bad been crystallised In 
an early group of large African mammals In Bullock's 
Museum, In 1816, the panorama, then ut its ai>ogee, 
being employed with the accessories of plants, rucks, 
etc., but the result was far from realistic, and the 
product was not very ad entitle or very accurate 
Museums with rare exceptions were buried away, and 
in many cases the reluctant bolt was only drawn buck 
after repeated pulls on the bell which echoed through 
the cold and clieerlcms liall*. Material was mainly fur 
tbs use of students who did not need to be entertained 
or specially educated. A white paiwr background was 
considered good museum practice, and as king as the 
specimens were In a rendition to be studied and coni 
pared the ends of museum economy were sail riled 
I remember that In 1874 Dr Coups, one of our first 
naturalists and writers on natural history, sold 
"Spread-eagle style of mounting, artificial rocks, 
flowers, etc., are entirely out of place In a collection 
of any scientific pretensions, or designed for popular 
instruction. Besides, they take up too much room 
Artistic grouping of an extensive collection Is usually 
out of the question, and when this Is unattainable 
halfway efforts in that direction should be abandoned 
In favor of severe simplicity Birds look beet, on the 
whole. In uniform rows, assorted according to stxe, as 
far as a natural classification allows." 

I wonder what Dr Cones would say now if be saw 
tbe beautiful collections of bird habitat groups on our 
third floor? Groups we sometimes found In glass cases 
In private houses, but they were assembled for their 

beauty rather than their scientific ao ___ 

curacy But It was from the private col¬ 
lection of Mr K T Booth of Brighton, 

England, that the Idea of groups per¬ 
meated to the public museum, and Mr 
Booth's collection con still be seen In 
Etagland’s "Atlantic City," for he be¬ 
queathed the collection to the town In 
1800. 

Great names now crowd in on us—R. 

Bowlder Sharpe, who Installed the first 
"habitat" group In tbe British Museum 
before the natural history collections were 
transferred to South Kensington where 
filr William Henry Flower carried on the 
good work. In this country the new idea 
waa brought forward by that prince of 
museum curators, Dr G Brown Goode. 

Tbe old Idea of a pedantic naturalist waa 
gradually crumbling to places, and we 
were emerging from an atmosphere of 
dust and darkness. Now, here I might Patting 

refer to a pioneer group which was ex * 

blblted screes tbe Park In tbe old Arsenal 
building In 1880. An Arab courier, attacked by lions, 
waa theatrical and bloody, but drew the crowd and in 
riructsd, even If It did frees* the spines of the children 
Strange to say this group, which was the first group 
owned by this Institution, Is now In the possession of 
tiie Carnegie Museum of Pittsburgh. 

This group was prepared by Jules Ver- 
mux a French natnraBst, to whose 
Influence we owe tbe great private 
natural history establishment at Rochet- 
ter, from which Incubating ground we 
have such graduates ss Homadsy and 
Aketay. The primitive group was fol¬ 
lowed in 1880 by a group of Orange 
mounted by Dr Homadiy. Tbe teeth 
nkqae of animal mounting was on the 
way, gad we have a gradual evolution 
wbldk may he briefly summarised as fob 
Imre: The old method waa to Aape the 
Mgs* ta reveres the animal, stuff with 
straw stretching the hide to capacity, 
then but all together and fMten on a 
Pedes ta l, Of course there was an outward 
WrirtMeaco to the animal when the 
wtodMtke product was ready *» tbe 
onset 1 hum*p manikin followed, and 
'theta was nfcre respect-for the animaTa Getting 
anatomy- A great forward step waa made 


when Dr Horn- 
excelsior with 
tbe elastic ma 
was added so 
preserved as In 


•day shaped up a manikin of 
the tid of twine, to hold 
tertnl In place, and then clay 
that tbe wrinkles might be 
life. 



The great African elephant group in the American 
Museum of Natural History 

By far the most notable advance in taxidenny 
Is the method (folded by Mr Akeley of model¬ 
ing an animal In clay, copying all the folds and 
wrinkles of life, the molding of this In plaster and In 
this mold making a light and durable form, or manikin, 


the plaster on tbe hide to hold the shape while preparing the 
internal lining 


contribution In constructing this unique production. 

If I digress from great animal groups and describe 
the methods of dealing with fishes and lower In verte¬ 
bra to life I should provide the muterlal for more than 
one article, so I wilt only refer In greater detail to the 
new Akeley system the latest Invention of Mr Carl KL 
Akeley, who is now In Africa getting specimens for the 
great Afrlctm Hull, whltli will contain the Rooeevelt 
und other trophic*. 

Now, the Akeley Hjricm sounds complicated, but It 
Is simple when jou understand the sequence of opera- 
lb®*- Of course, you first ‘talth jour hure," or have 
jour ftiieclmcn and the hide tunned with vegetable 
muterlal so Hint It Is soft as iHwslhle You then pro- 
pare, with the uld of u turpenttr und a blacksmith, 
the m-cessury armature ^ou th**n npply modeling 
cla\ whhh Is of course, kept wet all Ihe time, tut It 
< rumbles If It lime* Its nudstun und model the general 
form of the tmlninl thut Is to lie reproduced The next 
step !h to apply thi soft hide to tht tan ass In its large 
sections as ixmwlblo The sculptor thin models all the 
Hues and wrinkles through the hittr I Italicize tbe 
word "through," ns tills Is the heurl of the Akeley 
system The tldrd stop Is to apply plnstcr-of Parts 
to the outride of the Mile so ns to timke n hard coat¬ 
ing or Jmkit vhtoll will hold the hide Id pluce with 
Its manifold wrinkle* and lines The section* of skin 
with tlutr Jmkits are now taken off, the iluv removed, 
and ttie Inside of Ihe skin treated to a coating of jhi pier- 
mat Ik und wire cloth whit h ml he re* to the inside, 
preserving the wrinkles, etc, a* did the plnster-of 
Paris on the outside 

We now ha\e the skin wifely disposed between the 
two coating*—the plaster on the outside, und the papier 
timthe on the Inside Naturally the plaster coating 
Is the one to get rid of so that It Is \ery carefully 
4 hipped a way nnd the great section 
of hlile Is ready for Joining to the 
rest A "innnhide Is left somewhere, 
for It Is little fun doing anchoring In the 
iirtlthlul Interior of im elephant Indeed, 
we cun umlerstum! now how the uoldlera 
In the luirse of Troy must hu\e felt for 
the < use Is ubout the mime After every 
Joint Is closed with the skill of u furrier, 
the "manhole* 1 * replaced and tbe whole 
unlniul Is waxed and presented to the 
public 

There Is no reason why a hide prepared 
by this system should not last for all time, 
for the animal or group, can he cleaned 
tike a marble statue and has the advan¬ 
tage of not turning yellow 
Much Is In brief, the lust word In mu¬ 
seum technique applied to large animal 
groups, und while we ne\er know what 
the future may have In store for us, still 
It would really seem thut we hud reached 
11 the goal 


upon which the skin Is deftly placed, a method now In 
general use All the resources of the carpenter, sculp¬ 
tor, and modeller are employed In the fabrication of 
such accessories os rocks, canes, trees, foliage, flower*, 
etc,, and textiles, celluloid end wax were all laid under 



Getting a section 


at the kids re 
the lari 


idy for gaomMIfig by the Akeley 
weed to tgxjflsrriy 


The Formation of Spiral Nebula 

I N nn article on tills subject contributed to the 
Comptet Hendtt* of the Paris Academy of Helen cet, 
M Alex Wrrmnet examines the effect that would re¬ 
sult from the Impact of the two components of a binary 
system He show* (hut the energy pro¬ 
duced by the friction at Ihtlr surface* Is 
the most tm|M»rtunt factor, and that a 
urns* equal to that 4 if Tuplter might prod¬ 
uce by Inqmct with the sun a temporary 
increase 4>f light amounting to twelve mag¬ 
nitude*. Radiation pressure would then 
expel the heated particles with high 
sitceds, and the revoluthmury movement 
of the HtnrM would give a spiral formation 
to the scattered particles. The author 
seeks thus to explain the phenomena both 
of nuvie und of spiral nelmln. He con¬ 
cludes that the latter would undergo a 
rapid evolutionary transformation (In the 
eourae of a few centuries) It would 
seem, however, that the larger spiral 
nebulas are on too grand a scale to be tbe 
product of the Impact of a mere pair of 
stars. The hypothesis Is, however, worth 
considering In relation to such nebube as 
method, that revealed round Nova Perse! and 
Hubble's variable nebula In Monoceron, 
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Plants as Inventors 

Sound Engineering Principles Practiced by Members of the Vegetable Kingdom 

By Dr. Alfrmd Gndematt 


W HEN, about 80 years ago, tha 
validity of vtatical and me* 
chantcsl relations was first discov- 
«N In the realm of botany, experi¬ 
menters, truth to say, marvelled at 
the unexpected agreement between 
the Inventions of human engineer¬ 
ing and the devices employed hy 
vegetable as well os by animal or¬ 
ganisms, hut they dared not face 
the conclusion that the same Invari¬ 
able law manifests Itself In the 
structure of living beings as well as 
In the creations of man A more 
plausible hypotheala was found In 
the belief that the products of Na¬ 
ture are rough approaches to human 
achievements, the perfection of 
which, so fur from causing us to 
regurd Nature as a sujierior teacher 
of man was the subject of universal admiration. 

In a book both attractive and Instructive l“Die 
Pflanse ala Brflnder," Franckhache lluchhandhmg, 
Stuttgart], Professor H It Kruno*, on the contrary, 
suggests that human engineering never could do any¬ 
thing beyond obeying the law of cottmlc structure as 
well aa of living plasma, that the Inventions of Nature 
far outdo fnmi the point of view of many-sidedness, 
perfection and effldenev tin me of the human mind, and 
that no more fertile task Could be Imagined than de¬ 
riving knowledge and suggestion, from the infinite 
series of natural models. 

The seven constructive element* — sphere, crystal, 
plane, staff, band, screw and cone—the same elements 
on which human engineering Js bused, are found again 
In Nature's own creations. To her as well os to man, 
they are the lndlspunaable funda¬ 
mental elements, and neither Nature 
nor human art or engineering knows 
of any form that could not be re¬ 
duced to them 

"On my writing desk," says 
Franc*, "there la a bunch of fresh 
wild flowers looking at me Every 
week they are different, each 
time a handful at random taken 
from the midst of Natures life 
With a marveling mind, I am an 
sly sing their forms Leaves and 
petals are planlmetric surfaces, the 
crowns of campanulas show the 
rounding of spheres, the forms of 
cones are combined with plane sur¬ 
faces The same m In a rococo 
ornament, the conchoid and helical 
surface, both deri ved from the 
spiral are reverted to, time and 
again, the stems are rods—all fundamental elements, 
though bearing the stamp of reasoned life, are devel¬ 
oped and complicated to the highest possible degree, 
but after a quarter of an hour's searching and think 
tng I have failed to detect anything but the seven 
fundamental forma of the universe, and I give up any 
further attempt In dlstAlr” 

Franc* wa« In a most remarkable manner led to 
these considerations. Being In need of a shaker for 
the sake of a biological experiment, and having In 
vatn tried to obtain It In trade, be was eventually 
•truck by the Idea that Nature, for the spreading of 
spores and seeds, ought to have created something suit¬ 
able In fact, the capsule of poppy turned out to con¬ 
tain what he was looking for, the holes arranged below 
the lid of the capsule actually constitute a solution 
of the problem superior In efficiency to all human coo 
ructions previously put forward. Franc* was 
the first to find this by actual experience, and a 
patent applied for to protect a caster accurately Imi¬ 
tating the natural product was readily granted. 

"This Is,” says Franc*, “how a new science sprung 
up, the science of Hlotechnles,” whose task It Is to 
Investigate the mechanical attachments of Nature and 
to derive therefrom suggestions for human engineering. 

A fact which, according to him, can be stated quite 
generally, ts that every process In Nature occurs In 
the moat advantageous manner, that ta to say, with the 
maximum pcmolhle efficiency "Th? shortest way In 
which a process reaches Its end Is Its natural law 
the smallest resistance offered by an object to the pvo- 



Thc seed caster of the poppy, an 
an adaptation to household and 
medical purposes 


■till It necessarily reverts to "the 
prototype of all shapes, the sphere ” 
Generally speaking, shape enables 
function, the cause of shape, to be 
ascertained. The various crystalline 
forms, accordingly, are the expres¬ 
sion of given conditions of stress 
and pleavure, which under otherwise 
equal circumstances always obtain 
In the same manner Everything In 
tended to exert a putt must be band 
shaped, muscular fibres as well as 
driving belts. In fact, hands are the 
moat advantageous teclinlcul realisa¬ 
tion of pulling organs. Staves will 
alone serve as supports The same 


duetton of Its pennaftsnt state of 
rest U obtained by "rrr^f-f It* 
suitable form, te* Its 
In a mathematical 
TJie same fact could be sTprsmcd ta 
a more simple and commonplace 
way by saying that "to every proc¬ 
ess corresponds a given technical 
shape” 

The correctness of this propo¬ 
sition can be confirmed already la 
connection with the cell, the funda¬ 
mental element of all organisms 
Being liquid and plastic, the proto¬ 
plasm possesses the faculty of assum¬ 
ing any shape corresponding to the 
actual function of the cell When 
ever, however, the cell remains at 
rest, as soon as all processes within 
It have come to a temporary stand- 



A vegetable power-plant frees the 
moss March suits. In which the sun¬ 
light la made to give up its energy 



One of nature’s charset eristic forma 
which la in fact a marvel of sta¬ 
bility and economical construction 


aa the old man leans an his staff, the 
same as a temple roof rests on staff- 
shaped columns, palms grow col¬ 
umn like trunks to rest their crowns 
upon, corn will balance Its ears on 
stalks that are hollow staves, and 
the most minute tmao-ceHular 
organisms will put forth staves, 
"whenever supporting functions be¬ 
long to their habits of life ” 

The helical shape. In Its tarn, la 
the only possible tn the case of drill¬ 
ing effects, whenever there la any¬ 
thing to be pierced. “The tiny mi¬ 
crobe will thus screw Its way 
through the world of the water drop, 
the dreadful spirockaata Is hy Its 
helical shape enabled to penetrate 
all tissues, to get between all the 
cells of its victim, the light, helical 
form of the wlngleta of maple fruits 
serves for aerial propulsion Just In 
the same way ns airplane propellers 
and Just the some as the enormous 
propeller screw of ocean steamers 
serves for ‘screwing 1 through water H 
"In fact, It la not we who, after 
nil, have Invented screw s , drills, pro¬ 
pellers, neither U It the microbes 
and msstlgopods and plants, nor 
finally the air, which, of course, 
moves quickest In helical whirlpools, 

—but above all facts of Nature 
there la ever towering a law Inti¬ 
mately based on the structure of the 
world, that movements occurring In 
spiral lines will overcome resist 
ances more readily than movements 
in straight lines, and that, accord 
ingly. movements will take place 
much more frequently when adapt¬ 
ing themselves to the form of a 
spiral than In the opposite case ” 

"Crystalline forms, sphere, plane, 
staff and bend, screw and cone, these 
are fundamental engineering ele¬ 
ments of the whole universe. They 
ore euAcfent for all processes of 
the whole of cosmic life, controlling 
them In the best possible manner 
Whatever there is, is some combina¬ 
tion of these s e ven fundamental 



though there Is nothing beyond the holy i 
Nature h*a produced nothing rise, and the 
mind will create whatever It may, without i 
lag anything but combinations and variations of 
seven fundamental forma." In fact, “the 
minimum resistance and of economy will 
same activities always to result In the same forma, so 
that throughout the whole universe all prn Cessna win 
always have to occur within the compass of tbs sev e n 
forms of all being " 

In the further course of his treatise, Franc* dig* 
cusses a number of typical vegetable organisms, first 
of all, the flagellates or mastigopods, which according 
to the law of minimum resistance, always assume the 
form of a narrow hull adapted for dividing the water 
Floating aa they all do below the surface of the water, 
they constitute the prototype of submarine, in the 
place of the keel otherwise provided, many such organ¬ 
isms (which are known to be at the boundary between 
the vegetable and animal kingdoms) comprise an attach¬ 
ment serving as rudder aa well aa 
for Increasing stability, of which 
modem shipbuilding has not yet 
made use, but which Is to be found 
with airships. When being shown 
by Franc* the design of a ship imi¬ 
tating the shape of such a mastigo- 
pod, one shipbuilding engineer was 
most surprised at noticing a type of 
vessel so far unknown, but which 
with equal coal consumption, would 
be able to obtain higher speeds, 
“The solution of the problem of ship 
motion by the whip-shaped screw of 
flagellates,” soya Franc*, "la an 
Ideal case of economic achievement 
While, In order to obtain a speed of, say, 23 knots per 
hour engines of 40,000 to 70,000 h p. with an enormous 
consumption of coal, must be resorted to, a tiny monad, 
according to my calculations, In proportion to Its else 
(the monad being assumed to he 1/100 millimeter, the 
rapid steamer 200 meters in length), will obtain, not 
a r>eed of 4.2 millimeter* per hour, as correspon d i ng 
to the best of our rapid steamers, but effects 80,000 
tiroes better I In fact, the monad, with the aid of Its 
whip screw. Is able to hurry through 20 millimeters 
per second. So very much superior are organic 
structures to those of human engineering, and such 
possibilities are opened up by the way entered on with 
the foundation of biotecbnlcs!” 

Natural model* of the moat diverse turbine types 
are offered by the sea In these minute plants by millions 
floating at it* surface and at most measuring a frac¬ 
tion of a millimeter, which are termed Pcridine* 
and which, out of cdluloee, build for themselves an 
armor, some sort of controlling apparatus by which 
the motion of the surrounding water Is forced into 
given paths, thus cansing the whole 
body to rotate like a turbine rotor, 
Bach of the 100 spades of *****mo 
known to botanists constitutes a 
modification of Its awn of the tur¬ 
bine principle, whereas engineers at 
most know of a down turbine types. 
The design of turbines thus might, 
In Its turn, derive ample sugge etl oU 
from bloteehnic studies. Nor riwuld 
It full to take Into account the Dto- 
tomooee, constituting ingeniously 
designed minute turbine ship*. 

Franc* further draws attention to 
the fact that tb# msmbranae of 
vegetable celts normally wilt h 
press ur e of 0 to 10 atamphend, 
that is, the seme as the wafts of a 
•mall rteam boUer.'Na* In the eaUa 
of sugar heats a membra* VM» 
hi thick ness statute a 

of 41 atmosphere*, *** 
a steam holler regattas 
witils ofa tMcterae about 1/tt *f 
the boiler diameter, thode of the 
vegetable boiler are barely thfcte 
than irfiQO of the diameter; To this 
yfti tg nature* own engines rTag 
wfcerti* to tbatofmag. ; 
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of o torgs tnodawi Industrial plant Is tt. than is a 
cdtepftraM ventilator at work, farther a drying ap¬ 
paratus, m totalta somber of admirable “light ea¬ 
ch im," a refrigerating machine aad an hydraulic proaa, 
Moat remarkable among these are the "light engines,” 
having no equivalent to human engineering, vis., attach- 
" manta hy means of which the chlorophyll will catch 
the carbonic add and with water convert It Into starch, 
to which connection the beams of light play the same 
part as the steam to a steam engine. The vegetable 
leaf thus works with the cheapest moat nblqaltona 
source of power, the energy of son beams, and likewise 
with the least expensive of raw materials, air and 
water, which are found everywhere. Moreover, vege¬ 
table refrigerating machines have been shown by 
Franc* to embody the principle of the Unde Ice 
machine, if deprived of their refrigerating mixture, 
they would constitute excellent condensers. 

Franc* draws attention to the “waterworks'* of 
trees, which, to spite of all attempts so far made, have 
remained unexplained. Installations by means of which, 
e.0*j the mammoth trees of California will raise the 
life-giving water to a height of 1*2 meters, the eucalyp¬ 
tus of Australia even to 152 meters, an achievement not 
even approximately equalled by human waterworks. 

The most hopeful conclusion derived from Frances 
considerations Is that human engineering could keep 
Itself busy tor centuries to come, creating an infinite 
wealth of new and ever more Improved machines, If 
oqW the more important vegetable Inventions so far 
kuSwn were to be assimilated 
It is not the plant tlmt creates Its technical appara¬ 
tus nor the human mind that produces marvels of 
engtqgertog, but to both of them* unconsciously to them¬ 
selves there Is the same prlndple at work 

Gravitational Aboorption 

M AJORANA, In an Interesting series of contributions 
to A til ctoUa Reule ircadrmia dei Lined, abstracted 
In PKUeoophioal Magazine, 39 488, 1920, has proposed a 
new theory of gravitation, In support of which he offers 
experimental evidence adduced from certain delicate 
pendulum demonstrations. lie assumes that matter la 
not completely permeable to the gravitational force, 
hut that the latter is to some degree weakened In 
transit through all material bodies. W here, under the 
Newtonian law, the attraction between two particles 
Is equal to the product of fe, the ordinary gravitational 
constant, M, and M„ the respective masses, and the 
Inverse square of the distance r Majornna attaches s 
further factor, in the torn of the natural logarithmic 
base, e, carrying a negative exj»onent that is numerically 
represented as the definite Integral of hndr over the 
entire line r, h being a second universal constant of 
gravitational absorption, and $ the density of the Inter¬ 
vening matter, numerically or us a function of r, as 
the case may be. 

In consequence of this absorption, the attraction of 
any Urge body upon objects outside It would be di¬ 
minished, and Its “apparent mass," measured by means 
of this attraction, would be less than Its truo mass. 
Dr Russell, familiar to tlie readers of our astronomy 
page, Investigates some of the astronomical consequences 
of Majorattu's theory in a recent Issue of the Attrth 
Phydoal Journal He tads that, on the hypothesis that 
there will occur no change to the Inertial mosses, the 
value of h determined by Majnrana (6.78x10-** to c-g-s 
units) would, under the roost favorable conditions, re¬ 
sult to a displacement of Jupiter from bis position as 
ordinarily calculated more than 000 tiroes the lower 
limit of observation, while tbe whole lunar theory would 
be wrecked by a similar effect of 10,000 times g reater 
than tbe smallest wa could hope to note. Moreover, 
if we assume that, with this value of h, the apparent 
mass takes tbe place of the Inertial mass tor gravita¬ 
tional purposes, the tidal phenomenon on tbe earth's 
surface would vary, aa between the time when both 
sun and moon are below and when they are both above 
the hortson, by an amount exceeding the observed dif¬ 
ference by noietas 6000 times the observational limit. 

With these reiffts he couples the very obvious state¬ 
ment that, defiling as he does with an apparent change 
to weight amounting to one port to 12000 millions, 
Marjorana cannot possibly hope to cut down the effect 
In question by 6000 or 10,000 and keep it above tbe 
threshold of observation so far as laboratory detor- 
Sitoatioqg are concerned. His whole theory must there* 
tpff fall, not merely the volume of A which he proposes. 

But what then becomes of Mar jorana’a long and care¬ 
ful eertsa of experiments) If their result U accepted, 
4 seems necessary to Interpret It as showing that the 
Mil of one body (his suspwtded sphere of toad) was 
diminished by the presmee of another large mass (the 
serroMtdtng mercury), that the effect was a true 
change ig the maw (since inertial maw and grarlta- 



Peridlneae of the sea, ns tarsi tarbine models to which 
Prof. France attributes an eAdency greatly in excess 
of any man-made turbines 


tlonut mam ure all the kinds of mum that we know of), 
and tlmt ft depended on the proximity of tlie lurger 
mass, und not upon any screening uUlon upon the 
earth's gravitation 

Strange iih this notion may mem, it Is not Inherently 
absurd Indeed, if the phenomena of gravitation and 
lnertlu may be accounted for by assuming that the four- 
dimeoaUmal “world" poss e ss e s certain non-KucMrieun 
properties, or “curvature, both In the presence of mat 
ter and remote from It, tt Is not very surprising If the 
curvature induced by one muss of matter should l*e 
modified to some degree by tlie superstition of the curva¬ 
ture due to another, so that the effects were not exactly 
uddltive * 

A great variety of assumptions may be made regard¬ 
ing such an Influence, and many of these might have 
the advantage of giving a conservative field of force, 
which Mujorana'a did not Complications are still likely 
to arise For example, consider a large spherical mass, 
alone In space and gradually contracting upon Itself 
while It moves forward in a straight line Its mass 
will presumably diminish aa Its various parts come 
closer together: hut what will happen to tta velocity? 
Presumably this would Increase, but It seems obvious 
that either the conservation of momentum or the con¬ 
servation of energy would have to he abandoned, If 
not both Ootne next to a planet revolving to on ec¬ 
centric orbit about the son. Its maw will diminish 
at perihelion, and this will probably lead to changes 
to its orbital velocity The resulting alterations In the 
orbit will depend on the law of change of velocity, and 



_i *t flagellates embodying the prototype af 

tha safcaarin* together iMtk sumimi Meal shapes 
admira bly salts* tor locomotion 


It might be poesfbto to invent a law which would toad 
to conclusions consistent with observation 
Further speculation on such matters seems, however, 
to be premature, when It la considered that tbe whole 
structure would rest upon the observation of a change 
to weight amounting to one part In 12000 millions. 
Discussion of the possibility that some undetected sys¬ 
tematic error has crept into the results, to spite of tbe 
great care taken to eliminate such errors, or to correct 
them must be left open. It Is to be hoped that the 
further experiments which Jlajorana contemplates will 
provide the data regarding tbe actuality, the magnitude 
and the lnw* of variation of the suspected Influence, 
width now ure so evidently desirable. 

Ecological Relations of the Eskimo 

I N Fctrtoffw for April, 1921, Dr W & Hkblaw, Geol¬ 
ogist nml Hot hd Ist of thn Crocker Land Expedition, 
offers a most Interesting artUle on the ecological rela¬ 
tions of the Polar I'sklmo The author says. In part 
The Polar Eskimo, who inhabit the northwest por¬ 
tion of (•rwnhtnd contiguous to the waters of Smith 
Nound ure the north* rmromt people In the world. Along 
NOO miles of desolute short, from Cupe Soddon In lati¬ 
tude 70 to the Humboldt dim lor In latitude 79 degrees 
north, they liuve ptrslstcd for centuries us u unique 
little social group of alsmt 2T»o ludBlduals, quite sue- 
ct'ssful In their hard struggle for extoUnct by an almost 
jterfeot adaptation to the rigorous condition* of (heir 
far northern homeland Their number determined hy 
tlie years of minimum food supply has probably never 
l«cen mutli greater or mutli smaller than now 
Their homeland though extenshe, Is small In area 
Itetituse the <,reonhind lee-cup width covers practically 
nil the high plateau iff Lrcenlund reslrhts kU life to 
it narrow Is It along* the shore free of ice and snow 
during the short Hummer Their < Minnie, though Arctic, 
Is essentially oceanic The periods of conttououa day 
and continuous night are longer than those with any 
other iieoph 

Tlie Eskimo are a distinct race with distinct char¬ 
acter, lnnguagi and mlture Small of Htuture hut of 
powerful pli>slqm, tlie Eskimo comjmre favorably In 
physical de\elopment with the most splendid races In 
the world The* possess some characteristic* of tha 
North Amirkan Indian In form and figure Home char¬ 
acteristics link them with the Mongolian Nevertheless 
they are a distinct nice with their own distinctive Inn- 
gunge and their own peculiar culture The total num¬ 
ber of Eskimo pro bub 1) does not exceed 40000 
The Polar Eskimo constitute a relic of the Just ware 
of migrants which swept down the west Greenland 
coast subsequent to 1000 A.D, dlMphulng the Norn 
Settlements then established there and i later element 
Introduced In the middle of the nineteenth century by 
an Immigration of several families from Baffin Land, 
who Introduced new elements Into the culture of the 
natives, and profoundly modified their mode of lire 
As a consequence of lliese two elements in the group 
the Polar Eskimo exhibit two distinct types. One of 
these, represented by the descendants of tlie earlier 
settlement, Is ihuru< terlstkully Eskimo—short and 
sUxky of stature round and flat of face flat of nose, 
stolid of countenance, and with a tendency to jrfblofcfo, 
a form of Arrllc hjstcria The other type, represented 
to the descendants of the luter Immigration from Baffin 
ljuid. Is suggestive of the Indian—taller, lltber body, 
higher «heekbunes, longer face, almost aqnlllne Dose, 
alert countenance, and absence of pibhkto 
Various factors, climatic, biotic, etc., are then die- 
cussed, and the conclusion Is reached that to the en¬ 
vironment In wbh h the Polur Eskimo live, their every 
thought their every activity Is adapted Their char¬ 
acter, their culture, their Industry, are determined by 
their huMtat, 

However, recent contact with the white race to chang¬ 
ing the Eskimo’s mode of life, his culture, his character, 
so that they are no longer solely the effert of his en¬ 
vironment Tlie Introduction of lumber and Iron has 
Improved hi* sledge so Wait lie can travel farther The 
primus store and Standurd Oil Company kerosene have 
further extended hi* activities und his range of travel. 
Rifles and ammunition have transformed his hunting 
methods and Increased his stoics of food, clothing und 
fuel, and made hunting and living easier Needles, 
and thread, and doth, and cooking Implements have 
Immeasurably aided the Eskimo women Tea, coffee 
and tobacco are Insidiously weakening the Eskimo 
physique By contact with foreigners the Eskimo la 
losing his native honesty, independence and sterling 
clwracter He to changing bo fast that In another 
decade or two he will be quite another person HKa 
direct relationship to his homeland will he lost and 
his dependence upon the exterior world finally estab¬ 
lished The demoralisation of the Polar Eskimo as a 
distinct social unit to imminent and Inevitable, 
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The Great Wall of China 

A Geologist’s Eunusitiota of the Oldest Artificial Structure fit Ad ¥wU 



I 


T HROUGH the courteny of Mr Frederick a Olapp, 
a well known petroleum engineer who haa carried 
no mane Interesting exploration»» on the Great Wall of 
China, we are enabled to reproduce these splendid 
photographs, and the text, too, U abstracted from Mr 
Clapp'a paper In the Geoffraphieal Heview That the 
wall la actually the oldest extant artificial structure 
Is of course nut the case, that It must. In the eyes 
of anyone who gets a comprehensive view of It, stand 
aa the most Impressive landmark on the face of the 
earth, is evident Not In Its height and breadth alone 
doea It appeal, hut In Ita length und continuity, and in 
the magnitude of the tusk whit b was accomplished In 
its building twenty centuries ago. 

Hurting at Hhanltalkwun on the Gulf of Liaotung, 
the massive masonry and brick wall runs far into the 
interior of the country It maintains a uniform direc¬ 
tion tor hardly a single mile. It climbs mountains and 
crosses valleys, and is so crooked that to reach the east 
era bifurcation near Slhal, an ulMtne distance of 125 
miles, It takes a course of about 300 mites. 

An adjunct to the wall, known as the Palisades, be¬ 
gan on the Yalu Itlver and connected with the wall 
proper on the Hunchurla border north of Siianhatkwan 
This line la given on many maps as that of a ruined 
wall, but Hr Clapp crossed R without finding any 
trace of It, so It la evidently not everywhere preserved. 
There Is historical record that It extended for at leaat 
400 miles into Manchuria 

At Blhnt, about 40 tulles north of Pekin, nt an altitude 
of 8300 feet, the wall brunches, the Inner loop trending 
southwest white the more northerly branch continues ita 
mountainous way across western Chihli and the whole 
breadth of Shansi province to the Hwang Ho, where It 
rejoins the other loop This distance in an air line is 
880 miles, but the northern wall uses up 500 miles In 
covering this ground, while the southern loop, with a 
branch that runs off to the 



Three views of the Greet Wall of China, at 
widely scattered points 


finds for the main wall a length of 2150 miles, and for 
Its branches a total of 1780 mites—8880 miles of coa¬ 
st met loo altogether This is comfortably in excess of 
the length attributed to the wall by Chinese legend, 
and more than double the most conservative estimate* 
of previous explorers. The highest figure ever before 
stated. Including branches, appears to have been 2000 
mlfes. 

Little has been written on the Great Wall to a com¬ 
prehensive way, says Mr Olapp, and for that reason 
many misapprehension* exist as to Its position, extent, 
preservation, history, etc. In the first place, one must 
not suppose that It is a structural unit, or that It was 


constructed all at one time, A number of separata 
walls, dating back ssveral oratories, had bsra con¬ 
structed bordering on the domains of the ravage 
Hslungou before tbs reign of the so-called *Tlrat 
Emperor,” Hwang-tb who burled alive hundreds of 
scholars and burned nearly all the books of the ftnplra. 
One of the separate walls, for Instance, was built as 
early aa the year 480 I). O. by Prince Chungohaa. The 
“First Emperor” (246-210 B C) In rehllty united and 
strengthened existing walls, and there Is no doubt that 
daring the past 2200 years tbs Chinese have built 
various Great Walla of na many varieties of construc¬ 
tion Some repair* were made as late as the beginning 
of the Ohlng (Mancbu) Dynasty, since whan no attempt 
has been made to keep the wall to repair 

The height of the Great Wall averages 22 feat, but 
varies from 20 to SO test, tbs baas Is 10 to 20 tost 
thick, and the top 32 feet or more, in places tbs wall 
is solid and level enough to support an automoWto; 
but in others It consists of massive flights of steps. 

The rati re eastern section and that at Hankow Pam 
are built of masonry and bricks and art mostly wpB 
preserved, but farther west tbs wall Is much test sub¬ 
stantial, has fallen in many places Into decay, and to 
Kansu Province resembles a large mud bank. Certain 
indications found to the brick work, to legends and to 
tablets, are that to some parts the towers were bultt 
first and then the walla constructed between them. 

In many parts of Shensi and Shansi provinces tbs 
character of the loess formation Is such that It could 
be cut out into the form of a watt—which plan to real* 
liy was very effective. The material was simply split 
down vertically and then faced with stone. In other 
place* the wall had to bo built up of loess, above the 
plain. A wooden framework was co nstr ucte d , the Mas 
was thrown to, watered, and rammed ; then the frame¬ 
work was rem o ve d , leaving the watt fully cons tr uc t ed. 

Rvra where built of loess the 


south. Is some 830 mile* long. 

This double wall marks the 
region of greatest menace 
from the Mongols. Along the 
northern course brick watch 
towers and signal stations 
mark all the prominent hill 
tops, and from these we 
may ostclude, signals were 
flashed whenever the invnd 
lag horde had succeeded in 
breaking through the outer 
harrier 

Without going into too 
great detail aa to the further 
course and the branches of 
the wall, we can state that 
Mr Olapp traces the main 
course of the barricade for 
1850 mites further, tor into 
Chinese Turkestan, with 750 
miles of branch wall to Tibet 
and otter regtona. Bo he 



wall, to spite of long nog* 
tact, Is graeraBy AsttocRy 
traceable bo t wesn the towers. 

Iter Grant Wall at Its be* 
nan be Judged from the sta¬ 
tion at Hankow Paste which 
ts to an enattmt state at 
preserv a tion, and la typical 
ef the ratira sestet* gem. 
At Hankow Para, gad gate* 
ally to the moaufotos. to* 
wall to composed «f granite 
Mocks for s halfht of * 
g* us m 
blocks baton five tom Iras 
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bricks, wmimwM as 22 techaa 
U Jttefa** mem** mi fV4 Mm thick and 
ci fagfeb qtuity than moat brick made at the promt 
d«y _ The motto* that hold* the bricks together It better 
gurf th* Cbtoraa rata make 
it tb* tfraerat time. 

At fefervnk of m few han- 
4fe4M*sfc M* doorway* ked- 
tag to the tamer (Chine**) 
aid* and *W* kndtn* to the 
tp^ *0 that toftdlen coaid 
cully attend to defend It 
against tovariou, Every few 
handled #*«* «ra wateh- 
tdwim tonnerk need aaeen- 
try tattoos, *0 to 40 feet 
square and 40 feet or to In 
bright Tfa* fep of the wall 
In gfe Mhnhow section la a 
roadway Idfeet wide, At to- 
tefeM of 00 fe MO feet are 
stone drain* to allow rain 
water fa run oft the roadway, 
and the fonUftht thou shown 
has helped lte pre s e rvation 
The mgiflttra taho laid out 
the watt fesm to have gen¬ 
erally selected at rung lift©* of 
defense, such aa mountain 
crests and narrow pw 
Unte permanent garrison* 
wet* quartered lb fortified 
camp* behind the wall 
The Croat Wall U no 
looser needed, It has served 
Its purpose. The protection 
It afforded against Mongol 
and Hun consisted not cmly 
tn Ha substantial masonry 
nr piled hieaA, but In Its won¬ 
derful continuity, to the 
alertness of Its defenders, to 
Its system of watchtowers 
and signals and above all In 
Its expression, concrete and 
symbolic, aa a barrier bound 
ary beyond which no Invader 
could come without Incurring 
the wrath and vengeance of 
an infuriated people, (toe fee 
alone has not been stopped 
by the Creat Wall, This la 
the sand of the Desert of 
Oobt that ts driven by wind 
and climatic condlthau south¬ 
ward mile after mile, year 
after year Owing to the 
Winds and the deforestation 
of th* country, which may 
be called China’s moat seri¬ 
ous mistake, the desert will 
continue to move southward 
and to a few thousand years 
render even larger porthau 
of Shensi uninhabitable, to 
there no remedy fer this cm- 
dtttonl Ur Clapp believes 
there fa. A new Great Wall 
should b* cons tr ucted, not of 
brlcfc or atone or earth 
guarded by soldier*, but a 
forest harrier guarded by ex¬ 
pert frre tara. A ferast one 
ltd It wtd* along the northern 
border of the country would 
probably suffice: to flbenst, 
at any cafe, the project ap¬ 
pear* to be feasible. Irriga¬ 
tion^ too, would reclaim por¬ 
tions of the desert 

VttftSfe* ftod tobfetft 

f 2t th, cMMmUoo at toot 
I ttl, Mcmr, to roraor* 

<&%, vttukiaoo from oortals 
attqjtefnfrcte. VhoMflovr 
tel e nw m il tor a 
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hydrogenated feta are about the moat stable of the feta, 
and yet their vttamlne content is aero. It la, therefore, 
highly tairafale to have vltamtoe preparations to add 
to each preserved foods as these, to complete the diet. 
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Th, Great Wall projected on a nip of the United State* 
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The Great Wall she wins 
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There are many families who d» not, under the pres¬ 
ent system, receive sufficient vltumines In their food. 
Therefore some addlthm seems necessary, but this Is 
clearly considered as an addition and not as a substi¬ 
tute for anything These ad¬ 
ditions may he in the form 
of deli* dotted prodiu ts. Many 
of the \egetahles and fruits, 
mn> be dehydrated und con¬ 
sumed in a form which will 
furnish the consumer with 
considerable vitamin* and 
}it not nccemdtate a change 
In the methods of prepara- 
ilon of fonda by the family 
Those debt United vegetables 
mm nmlnln vltamlnes A und 
H mid deli \ drated fruits 
nm> under certain rircum- 
Hiuiui vi contain In addition 
Honn* \ltumlne C Tlte dle- 
tim tuiliftH of \urlouH |ief- 
wsik, however, fenn HD oh- 
Htmle In tin consumption of 
milHclivt \ltuiulnes. There 
are nhi mimv jieraons mho 
ran rtllKh fresh foods (spin 
mb for Imdimet) when the} 
cunnot stomach the same 
foods dried Ttie peel of 
iltniH frulIn, und some other 
fruits. Is \erv rich In vita 
mines, \et no *me eats them 
> or tlMwe arsons who do 
not n IIsli certain \ltamlne- 
eontulnlng \egetuhle prod 
uits the use of tablets eon 
lulnlng till's* products, wIdt b 
mu\ Is* sxuilhmed whole, 
seems desirable Orange jieri 
Ings ground In a menl chojt- 
per dried nnd ground In n 
coffee mill nmv be made 
Into tablets hr the addition 
of delijdruled orange Juiee 
aet tng as n hinder Hu< It 
tablets contain vltamlnes A, 
H and C Oround spinach 
nmv l»e slmllnrly made Into 
concentrated vttamlne tal>- 
Iris with orange Juice. — 
Notes from on article by Pr 
T b Mct'lendon In fidenrr 
for October US, 1021 
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Iron for Use In the Man¬ 
ufacture of Car Wheels 

T UB Investigation which 
Iihn l>een conducted at the 
Bureau of Standards for 
sonic time pnst on Uie stresses 
In iron and steel car wheels 
resulting from heating the 
rim of the wheel has led to 
some Important results 
Among other things. It Is be¬ 
lieved that the performance 
of these wheels may be far¬ 
ther Improved by studying 
thoroughly the metnl out of 
whh h the wheel is made In 
line wlili this policy, an in¬ 
vest I go Hun has been tnau 
unrated to study the relation 
between the mechanical com¬ 
pos! ton and the physical 
properties of cost Iron of the 
tri>e used In manufacturing 
chilled iron wheels. In the 
preliminary wort particular 
nttenthm Ih to be paid to the 
sulfur and phosphorus con 
tent of the Iron It ts planned 
to ninke the Iron In a high 
frequency electric furnace 
which will permit a very 
dose regulation to any de¬ 
sired composition It Is then 
expected to conduct th* fol¬ 
lowing testa cm the cast ma¬ 
terial Transverse, tensile. 
Impact, hardness, and wear 
The depth of the chill of the 
chilled specimens will also be 
noted 
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When Tables Tip 

The Latest Investigations Into the Exteroalixation of die Psychic Power 


P SYCITrr ppwart h nrny be defined ai the orientiflc 
InvmMftHtlnn of n nmiw of apimrent phenomena 
which (hi not fall under any of the orthodox sciences. 
These phenomena mnny of ns believe to exist, and hence 
to form the HakIh of a new science In any e\ent, science 
cind its methodH limy l»e applied to thetr Investigation, 
Just ns to that of any other phenomena 

Before going further, a word of caution ia necessary 
Iteennse certain fmls ma> be proved, It does md toJlmv 
that any pnrtliulnr Interpretation of these facts is 
verified. Bluny Kuro|iean savants are convince*! of the 
reullty of juvculled “Hplritual 1stU" phenomena yet they 
are in no sense spiritualists. The phenomena may l>e 
due to unknown powers of the most material sort within 
our minds and bodies. Let us establish the facts first 
of nil, and apply theories afterwards 

The Kdltnr luui already outlined in h signed article 
the theory, which we must a It In some measure uccept, 
that there Is a continuous wnking self In all of us, ca¬ 
pable of manifesting independently of the normal con¬ 
st lousne**. And win re tiiere at first api>ears to be no 
imrtlcular relationship l>etween telepathy, apparitions, 
dreams, crystal waring. warnings, inyHtorlmis touches, 
I able-tippings, hysteria, genius, unnccounted emotional 
depressions, automatic writing, etc.. etc yet this theory 
aliowa that a mnnet thm does exist between them TIh^ 1 
are all expressions of the nrtlvlty of tlie subconscious 
mind—the "subliminal consciousness." 

Any message u rising from the subconscious mind la 
expressed In symbolic form through some 
wnsory channel Faultily these mewages 
take the form of mere recollettlon, but 
If one he Imaginative, hysterical, a poet, 
n genius, a medium, or unlwUmced—why 
then such a message would probably as¬ 
sume the proportions of a psychk phe¬ 
nomenon It may be visual It way be 
auditory. It may express Itself In motor 
form, In which event the sulijeU Is un 
accountably Impelled to Home certain ac¬ 
tion. All these are but expressions of the 
HubnmsriuUH message We do not In these 
cases assume that a spirit has pointed 
out the hiding place of the missing jw 
pers, or has whispered tills knowledge in 
our euro or engineered the vision, of It In 
the dream or In the crystal hall We 
merely assume that the mihconsc lous mind 
lias expressed its hidden knowledge 
through one or another sensory channel 
When the Information convened cannot 
reananuhly le sup|>oaed to have originated 
within the subject s own subconsciousness 
we must Meek elsewhere for explanation. 

If a medium tells yiai "Your cousin has 
just been run over and suffered a broken 
leg he Is now In Flo*or Hospital," the 
question Is, assuming tills Information to 
be porrert, how did the medium's mind come In pos¬ 
session of It? 

In a great number of cases, Information apparently 
ka$ been given either with or without a medium 
which could not possibly have got Into the mind of 
tlie medium or Inlo the suliconwtous mind of the re¬ 
cipient In sny normal manner In the vast majority 
of cases there is no doubt that it was acquired through 
telepathy—the transmission of thought direct from one 
mind to another, without tlie aid of the senses As to 
the precise nature of telepathy tliere Is as yet no eer- 
tnlnt> It muv or may not be waves that travel from 
brain to brain Whatever its ultimate explanation, It 
Is certain thnt some form of telepathy must exist and 
thnt It I* an explanatory liyi»othesls of great virtue 
enabling us to account for many phenomena for which 
we should other* ise have no rational explanation 
Tims, when the Sodqfy for Psychical Research began 
Its Investigations, It Has observed that the large ma¬ 
jority of apparitions, so-called, coincided with the death 
of the person represented by the phantasmal figure. 
Many thousands of cases of this character are recor¬ 
ded. Need ue suppose that the "spirit** of the dead 
man was actually present and manifesting itself at such 
a time? tty no means the modem theory of telepathy 
enables us to account for such manifestations In a 
rational manner, nnd In conformity with the traditions 
of science—mce tlie reality of telepathy be granted. 
For we need only suppose that s telepathic Impulse 
was conveyed to the recipient’s mind from the mind of 


By* Hereward Carrington, FkD. 

the dying person, end then externalised as a hallucina¬ 
tion 

In addition to apparitions of the dying, there are 
rurer cases of apparitions of the living or of the dead. 
These latter occur some days, weeks, or even years 
after tho death of the person they represent, and. If 
ihey are attached to a certain house or locality, con¬ 
stitute phenomena typical of so-called "haunted houses," 
Several theories have been advanced to account for 
these on a subjective basis, and It may even be said 
that there Is a considerable mam of respectable testi¬ 
mony in favor of the view that In certain Instances 
there are involved physical, outstanding entitles, more 
f>r less corresponding to tbe popular conception of a 
ghost, since these phantom forms have apparently 
moved objects, closed and opened doors, snuffed candles, 
etc—and lurtluelnatlcttH cannot do that 1 Dut, of course, 
the vast majority of eases of this character represent 
mere hall urinations—perhaps entirely subjective, per¬ 
haps telepathieslly induced 

It Is lmiMumlhle to particularise further here In this 
direction We must turn our attention now to the 
physical phenomena of psychic origin—those which 
affect tbe material world In which we live, and which 
ma> Meem to tlie reader more nearly tangible and In 
telltglbfe. When we deal with n new force, it Is more 
readily understood than a purely mental phenomenon, 
since It Is more nearly In line with every-day experi¬ 
ence A brief summary of these psychic manifesta¬ 


tions will accordingly he attempted In what follows. 

First of oil It must be remembered, as before, that 
when Oulja moves, or tables tip, there can be no doubt 
at all that In a vast majority of cases the sitters un¬ 
consciously push them. 8o far there la nothing mys¬ 
terious at nil everything Is explained on purely physio¬ 
logical grounds. 

Rut thnt 1 h not the whole story In many cases an 
actual force seems to be generated—a force or energy 
which seems to emanate from the fingers of tbe sitters, 
and, particularly the medium, and "charge” tbe table 
or Instrument being employed. When this has taken 
place the table rises completely from the floor—all four 
legs—and ho witness a complete "levitation." Wbat 
is the nature of this energy; whence comes it, and 
how Is It applied In order to Hft the table In question? 

A good deni of study has been devoted to this prob¬ 
lem by various psychic students. For our present pur* 
poses I shall summarise the Investigations and con¬ 
clusions of W 3 Crawford, a lecturer on mechanical 
engineering In Belfast, who has had the good fortune 
to encounter a young nno-professtonsl medium, appar¬ 
ently possessing great power, and to study the phe- 
novum over a number of years by mechanical methods 
of Investigation. This Is what be found 

The medium weighed normally about lfiO pounds. The 
table to be lifted weighed about 10 pounds. Tbe medium, 
chair and all was placed upon tbe platform of a weigh¬ 
ing machine. Her weight was noted. The eeence than 
began and the table was "levitated." During the levi¬ 


tation, it was found that the medium increased to 
weight by 10 pounds—that la, the precise weight of the 
table This would, of course, have occurred had toe 
lifted It with her hands, In the usual manner, bat It 
was completely demonstrated that no pkgekxti connec¬ 
tion of any sort existed, connecting the medium’s body 
and tbe table. 

Yet tbe medium Increased by the weight of tbe tablet 
And the table crashed If anyone walked between her 
and it t Dr Crawford argued—very rightly, I think— 
that this Shows some sort of teoMMo c onn ect i on be¬ 
tween the two, What was the nature of this connec¬ 
tion, and how woe It applied? 

Dr, Crawford provided himself with a spring bal¬ 
ance When tbe table was in tbe air be placed thin 
in turn under all four legs of tbe table. No pressure 
was recorded He then placed It on the floor under 
the center of the table. No pressure was recorded. 
When, however, the platform attached to the scale was 
raised several Inches from the floor a sudden pressure 
was exerted upon It That Is to say, although nothing 
visible could he detected between the top of the balance 
platform and the under surface of the table, never¬ 
theless some Invisible something now resting upon tbe 
balance was supporting the table. And this beam or 
column was also somehow connected with the body of 
the medium 

To make a long story short. Dr Crawford worked 
out—and conducted a number of Ingenious teats which 
seem to prove—his "cantilever theory" of 
levitation. It is that there issues from 
the medium's body a column of energy, 
which extends outward, under tbe table, 
and then rises no HI It comes Into con¬ 
tact with and grips the center of the un¬ 
der surface of tho table; It Is this which 
lifts the table When the platform of 
tlie balance Is so placed that tbe lowest 
point of this invisible column rests upon 
It, the reaction of the table is naturally 
supjtorted by the balance, and the weight 
of the table thus registered. When this 
Is not the case, the weight of the table 
reacts directly upon the body of the me¬ 
dium, as shown by the scales upon which 
the medium Is seated. 

This "psychic arm • for years quite in¬ 
visible was finally brought Into visibility. 
In a red light, so that It could be aeon, 
and was even photographed Crawford 
goes further He describes the gradual 
evolution of a semi-solid substance, from 
complete Invisibility, going on before hi* 
eye*—a substance cold, slimy, protoplas¬ 
mic, and reptilian to the touch. It wa* 
undoubtedly phpsMopieal in nature, but 
apparently possessed of attributes differ¬ 
ing from any normal physiological activi¬ 
ties, tissues or organs of the body 

Fortunately, this process of the exudation of a toon 
of “plasms” bus been observed In the cases of several 
other mediums, for s number of years past, and there 
can hardly remain any doubt that some such extraord¬ 
inary phenomenon takes place. Dr. von Bohrenck- 
NOtxtng, lime Bisson and Dr Qeley, particularly, have 
studied a certain young woman, Kva Carriers, who 
extrudes or "materialises" this pUamlc substance from 
various parts of her body, and In her case this has not 
only been Been, touched and photographed, but motion 
pictures have been taken of the entire proceaa, and a 
microscopic analysts his been mode of certain small 
portions of the substances which remained behind, after 
it had receded Into the body of the medium! Umbo 
micro-photographs show us that ws art beholding a 
curious hodge-podge of apparently living matter, thrown 
together helter-skelter, and more or less ressmbttng a 
tumor-growth In Its peculiarities. 

All this fan Itself Is curious enough. But mors strong* 
things are to follow! Thl iHrlng substance, which has 
ben sen to Irene, visibly, from the medium’s body, 
then begins to take shape, and rapidly f orms itself, or 
Is molded, into hands, faces and bits of btXOm which 
last s tow momenta to v^vld llto-Uke reality, and thn 
instantaneously vanish bock into tbs medium* body! 
These hands kavt faen touched, end It tareld that the 
faces, while they last ore ex tr emely 

These are, I frankly admit perfect* tnaefiMs mu* 

WojrtftHMd e» pegs jftj J 


TWJTHETHER the sheptic likes rt or not , ire seem to have pretty 
Yy evidence wat the psychic force , whatever its nature* U 

on occasiom able to step out of the subjective realm of hal¬ 
lucinations, mtduimuitc trances , automatic lmtmg and the bkt , and 
actually create material effects in the material world about ui Tables 
do move , sounds are produced , something which can be felt and pho¬ 
tographed and whose continuity can be broken by passing through it 
is extruded from the medium's person. Leaving behind him the purely 
subjective and mental phenomena of the psychic which one of the 
editors discussed in our April issue , Dr Carrington m the present 
article takes up these external* objective manifestations He catalogs 
them briefly, tells what has been done m the way of retentive mvejftga- 
lion, indicates just what progress we have made m the direction of 
proving (heir nature and their cause , and puts forward some interesting 
suggestions for further procedure m this direction As further progress 
is made,.we shall of course return to the subject of pspcfuc science; but 
the present article completes the senes of which it is a part , and which 
has been running through our issues of the past six months We 
believe we have formulated the present state of this science as well as 
it can at this time be formulated —The Editor 
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Stretdfeff tlM Rn-IWt Shall 

AilimHw That May Reduce the Site ef Oir Bub 
t* a Fncrtw *f UmIt Pn—t Balk 

By A R. Winter* 

V OL0KXNOOB periodicals, Involving the expenditure 
of billion* of dollar* annually In printing and 
acre* and acre* of apace in which to atom, a* embodied 
In the presrat art of printing may be revolutionised 
by an invention of Rear Admiral Bradley 
A. Flake of Washington, D C Labeled 
a* the “Flake Reading Machine,” a patent 
ha* been granted the Inventor The 
device 1* simplicity and compactness per’ 

I*milled, lending itaelf to easy carriage In 
one'a coat pocket 

The Instrument, consisting of a tiny ten* 
and a email roller for operating till* eye¬ 
piece up and down a vertical column of 
reading-matter, la a mean* by which 
ordinary typewritten copy, when photo- 
gr*i>hlcally reduced to one-hundredth of 
the space originally occupied, can he read 
with quite the facility that the Impression 
of conventional printing type is now re¬ 
vealed to the unaided eye The device Is 
only alx and one-quarter Inches long, one 
and seven-eighths inches wide, one-quarter 
of an Inch thick, and weigh* live and one- 
half ounce*. 

More about the detail* of the machine, 
which Croat its of four part* There Is an 
extremely light frame, composed of alu¬ 
minum. A strip of paper Is u carriage for 
the photographed lettering, which lies in a 
longitudinal groove In the frame. A tiny 
lens, capable of magnifying the characters 
ten time*, brings the lettering into promin¬ 
ent review A roller, really the only 
mechanical part of the contrivance, serves 
the purpose of moving the strip of paper 
along a groove In front of the Pais. The 
forefinger of the hand holding the frame 
acts In this capacity 
The lettering, reduced ten tiroes just ns 
the lens ho* a magnification of equal 
capacity, la imprinted on a narrow strip 
of paper which may be moved at will In 
front of the lens at a fixed distance there¬ 
from. These tiny rep reeraUt Ions or char 
octer* are printed from a copper block on 
which have been photo-engruved, on a re¬ 
duced scale, common typewritten matter 
The process operates In the absence of 
type and involves no typesetting. How 
ever, this novel system renders it possible 
to pboto-engrave books already printed 
and likewise publish reduced copies at a 
nominal expense for use In the “Flake 
Reading Machine.” 

Answering frequent inquiries to the 
effect, “Dues the use of this machine Ure 
your eyes,” Admiral Fluke likens the effect 
thus expended to that of reading ordinary 
lettering with the unaided eye. The char¬ 
acter* appear plainly by reason of the lens 
magnifying them to the same extent that 
the photographic process reduces them. 

The structural features of the instrument 
make it Imperative that the characters 
remain at a uniformly correct distance 
from the eye. Admiral Fluke, In answer¬ 
ing the su g gestion* of the possibility of 
the fn*tnun«nt causing Jaded eyes, 
throw* out the reminder that engravers 
toll Incessantly at their occupation* which 
U of striking similarity to reading by this 
machine. 

When reading the operator holds the 
device in front of either eye, propelling 
the paper in such a manner that It fndll- 
tatee reading of the representations as is 
characteristic of reading a book or news¬ 
paper A Minder, attached to the machine, 
can be operated In obstructing the view of 
the unused eye. The strain of employing 
both eyes I* thus obviated. Unless the 
htht 1* dink one eye te adequate to the needs of reading, 
The use of both eyee will doubtless Involve t1»e con¬ 
struction of a unit of the reading machine more 
elaborate than the present design 
ft* dispatch with which one can read when using 
th# "Fisk* Maiding Machine” Is remarkable At a 
ringle g hm oe through the lens one hundred and twenty 
wort* gre mealed tn view Admiral Flake, In datnou- 
risratftr Ms fiofttatta to die writer, read aloud at a 


rate of 800 word* a minute. The writer, In turn, In 
giving tba machine a trim! demonstration read, In 
■1 Uoce, 287 words a minute by actual count The strip 
of paper containing the lettering la chockful of words 
—10,000 on each side, to be exact Thus, five such 
■trips, with character! on both sides, would contain 
100,000 words. In excess of the number possessed by 
an ordinary bonk or niagaxln* More graphical 1> ex 
pressed, perhaps, is the comparison between a package 
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of being read. The “Flsfce Reading Machine’ would 
cut the mounting costs of paper and printing Involved 
in this task of magnitude Similarly, miliums of dol¬ 
lars are sprat by the Federal government in the pul»- 
llcutlon of bulletin* that are never read, and their 
storage exacts a further toll In the fbnn of valuuble 
himico The intention Mng described would authorise 
drastic economics In these instances. Other possibili¬ 
ties outlined in Mmlf of the * Fluke Reading Machine" 
w ere sketched for the writer of this 
article bv the lmrator as follow* 

1 The cost of manufacturing books, 
nmgaxlneH, weeklies and perhuiM news- 
|Mti m r* Will lx so reduced that W,000 
c<»|jUh nf on< of uvenigc six** containing 
alxmt inn u to word*, <an U manufactiired 
and sold to a publisher for four cents 
each If 100 000 copies* are homed, they 
tun l>e Hold of courm, at u price much less. 

Z Since the beet qmi lit) of pajsr must 
be UHed book*. mnuirinis und newspaper* 
used In rending mat bines will last indefi¬ 
nitely At present thi> lx gin to get dis¬ 
colored and to crumble in a ftw jears. 

I The amount of ]>ap« r needed for 
printing nn\ number of word* will Is* 
diminished to nltout one-sixth th of whut 
Is needed now 

4. An ordlnnry hook, magaxlne or 
weeklj as reduced can be sent b> nmll for 
one cent slngh 

'J Tlie work of mailing Imokn niaga- 
xlnes and we*kilo* will he enormously re¬ 
duced and the transmission of mail by 
ulrplune much fmllltuttd 
0 Tlie MjHice needed for keeping books, 
imigaxIncH anti diKiimmts will be raor- 
iihiusIv diminish!*! 

7 Tlie cost of numufnUurlng maga 
xlnes, weeklies anil m v\simii**t*h will lie so 
greitily reduced that In all probability 
they can Ik* given ami) , assuming thut 
advertiKcrx will continue to jhi> a* ut 
prt sent 

8 Smaller presses will suffice and 
therefore lens capital will lie required. 

0 Hook* of reference Utah hm hu<) elo¬ 
ped! uh and dictionaries standard hook* 
like the Bible and the works of Klmkete 
penre and other pre-eminent authors, ran 
be sold for prices mutlt less than their 
present prices. 

10 K\e glasses und spectacle* will not 
Im» required for reading. 

II The diffusion of knowledge will be 
greatly facilitated because even the poor¬ 
est people will he able to Imy the roost In* 
stroetixe and entertaining works. 

The "Make Reading Machine* Is the 
product of two \enrs of creative effort of 
the inventor HU original nttempt to 
devise n in in lilne for eusv rending Is ap¬ 
parently frultAil of nrhlevemrat Ronie- 
what of n coincidence may it not he con¬ 
sidered that this Indention of revohition- 
nn jmissPi!J ith*s has been intrmluced at a 
time when t scientific world Is discussing 
a book "Invcnthm the Master Key to 
Progress hIho a product of Rear Admiral 
Bradlev K Hske? Ills creative genius, so 
wonderfully productive while In the ser- 
vlre of the Vaw, U not Inactive now that 
hU retirement is a fact 
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r lUar Admire! Flak* tammatreUmr hit tm* his m s *k l n« i th* bUwter It m*m titu* only 
dm w* t* Mm «*•& Mow A okxm ri*w of th* muting msehln*. with rtrlp of reading 
natter la portion fHjkt: A munpl* pas* of reading matter, rtprodwwd In It* ftetoal ■>■«. ThU 
pair* ooatelw It,*00 word*, more than M timrn at many ai an found on th* avtru* 

The new technique of reading Suggested by Rear Admiral Fisks 

of these stripe and the ctunberaomeneaa of a standard 
dictionary The latter contains approximately 2 , 8 TjO 
pages, weighing about 20 jmunda, while 47fi strips, two 
Inches wide and nine Inches long, could Incorporate 
the contents of a bulky dictionary The weight of 
those strip* of pa per won Id be only two and a half pounds 
or about one-dighth of that of a standard dictionary 
Literally, tons of hooka are annually published In 
the United States as reference guide* with no object 


Aluminum in German Cara 

0 \h of the most remarkable features 
lit Hie recent lhrlln Show waa the 
rfipldl) lm rearing use of aluminium und 
aluminium allovs not only for cylinder 
pistons und crank cast's but for other 
part** ns well the intinufnt lure of which 
has liecoim an engineering branch of 
Its own In whhh some of the late aircraft 
junkers, the Zeppelin work* at 8tnuken 
among flic rest, on taking a leading purt 
The possibility of using aluminium even 
for the manufacture of parts submitted 
to hcaw strain mainly depends on the use of an alloy 
with silicon, raising the coefficient of expansfrm to a 
figure close to that of steel and Iron Similarly to the 
use of armored concrete, some sort of "armored” alu¬ 
minium, n most reristtng and remarkably light mate¬ 
rial, la now obtained by embedding In the aluminium 
mam thin steel portion* intended to transmit any ten¬ 
sile stremea, whereas the surrounding aluminium Is re¬ 
lied upon to deal with compressive stresses. 
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SCIENTIFIC AMERICAN 

The Treatment of Fuels by Direct Flame 

Coking Coal and Gasifying Liquid Fuels Right in the Fin, Without Danger of Burning Them 

By F. Frank 




C OMBI 8TION of foe! In tte principal source of 
energy in almost every Industry The development 
of tlilM energy Is the Hjtedal tusk of modern chemistry, 
the foundation of which whs laid by the correct un¬ 
derstanding of the phenomenon of combustion 
Any pnxv«* of combustion requires two substances 
on«- which burns, and one which supports combustion 
The latter substance nrdfnnrlly Is oxygen from the air 



Fig li Diagrammatic scheme of the conventional re¬ 
tort, in which heat la applied to the ontaide of the 
retort walla, and cornea to the charge only by pene¬ 
trating theae walla 

lb every five eubli foot of air there is contained ap¬ 
proximately one cubic foot of oxygen, which is readily 
available for combustion Without oxygen n material 
cannot bum. Unless ulr Is supplied tn nn ordinary 
furnace the Are will go out Tin* term Are, as used In 
the Industries, ilewrihos the burning of fuel under 
evolution of light nnd heat The ame In which this 
evolution of light nnd heat takes place Is commonly 
called a flame 

In a retort heated externally In the old-fashioned 
way (Fig 1), fuel la burned in the flre-box under the 
retort In order to heat the material within the retort 


The highest efficiency of beat transfer and the grant* 
eat utilisation of the physico-chemical properties of a 
flame onn ho reached only by bringing the material to 
be heated Into direct, actual, intimate contact with 
the flame Where the hep ting of noQ-bereable ma¬ 
terials is involved, the direct application of' a flame 
offers no difficulties. The process of beating combtett* 
t>le and highly Inflammable substances, such aa cbalt 
petroleum, alcohol, etc., with direct live flames, with¬ 
out setting them aflre and burning them, necessitated 
for its solution years of res ea rch work* After many 
dtffimlt exjieriments It has been solved*In an extremely 
simple and practical manner. 

Fig 2 Illustrates its application to coal contained in 
nn Iron retort similar to Fig, l The Interior firing 
makes both stack and furnace unnecessary In order 
to minimise losses by radiation, the outside of the 
retort la covered with an insulating material such as 
iisbestoH, und the inside Is lined with a refractory ma- 
terlul, such us fire-brick. The flame in this case Is 
produced liy burning fuel gas and air which have been 
premixed in Much proportions that there Is present In 
the mixture Just sufficient oxygen to bum the fuel 
gus. Thin result is obtained by very simple mechanical 
mixing device* The combustible mixture of gas and 
ulr U delivered to the burner at such a high velocity 
that the flame iunnot burn Iwek Into the delivery pipe 
As there Is Just sufficient oxygen present in the gaseous 
mixture to supt*irt the combustion of the fuel gas, the 
coal In the retort cannot burn, without ctxygu a ma 
torts 1 cannot burn regardless of the temperature to 
which It Is subjected, even though this temperature 
be produced by tlie direct aiiplleattan of a live flame 

The flame temperature can be predetermined and 
regulated according to the chemical composition of the 
mixture from which the flame Is prod need. Tbs char¬ 
acter of the flume may ha neutral, oxidising, or reduc¬ 
ing, depending upon the desired result The flame 
comes Into direct, Intimate contact wtth the material, 
and it con he said that the material I tael f acts like a 
breaker in the path of the flame The flume penetrates, 
nnd burns within, the voids of the entire mass of coal, 
without Igniting or burning the coat itself, and without 
burning the gases and vapors given off hy the coal dur¬ 
ing the heating operation. The flame and the products 
of combustion fill the voids of the charge and sumnmd 
each individual chunk of coal from all sides and com- 


toto coke and Aged fust gams gad vapors, yvMrib 40* 
tearing dm retort are coqflsflred into coal fee. Ufit 
from the advantages already stated, important edffe* 
timtal strings are obtained it cutting down {be time 
n eed ed for the hearing operation. 

When It la detetod to gasify comple tel y aU volatUs 
matter of the coni aa well aa all fixed carbon, a furnace 
is used. Into which steam may be introduced, w hi c h 



Fig. St Diagrammatic rey r—emta ti ea ef retort ef the 
new style, in which flam# actually com es In contact 
wtth the charge, even though this be cembaatible, 
without horning It 

la decomposed into hjdrogen and oxygen, and the fixed 
carbon la converted by the liberated oxygen Into carbon 
monoxide. Ash remains as a sole residue. This ap¬ 
paratus can also be used for the complete gasifica¬ 
tion of solid and Uqnld fuels at the mm# time. Coal 
or coke and nil or tar are fed in continuously, together 
with steam, and are subjected to the dtreet action of 
live flames at their highest calorific intensity The 
resulting gas will be a mixture of coal gas, oil gas, 
and water gas, depending on the relative quantities 
of solid and liquid fuels used 
The stationary gasification furnace for liquid figh. 


The smokestack removes the products of cirnihustlon 
evolved to the flre-box, and draws a continuous 
supply of fresh air through the fuel bed The 
products of combustion carry away through the 
stack a great deal of heat which must he con 
•tdered as lost, for It Is not employed in hen ting 
the material In the retort The greater this loss, 
tbs lower the efficiency of the furnace. The Are 
heats first the material of which the retort Is 
made, which then transmits part of the heat 
which it receives from the flre-box to its con¬ 
tained material Part of the beat evolved In the 
flre-box la lost through radiation from thut por 
tion of the retort not lmloaed In the flre-box and 
another port is lost through radiation from the 
walls or brick work of the furnace. 

Supposing now that the material contained in 
the retort la coal Hnd that it Is desired to coke 
this con) fay heating H to the temperature neces¬ 
sity to drive off all of Its moisture and volatile 
matter First, a fire Is started under the retort 
hy Igniting some fuel and the coal Is gradually 
tented through the anils of the retort In other 
words, the wnlls of the retort form a barrier 
between the oml and the fire. If this harrier 
were removed or even only broken, the coni itself 
would full Into the flttmes or be set aflre by them 
The walls of the retort transmit most of their 
heat to the nearest Inver of coal, and throughout 
the entire npmitlon this layer of material neareat 
to the w alls will attain n higher temperature than 
the part of the ihnrgc further away from the 
walls. I*mg after the nenrest layer has been 
converted from coal Into coke the more distant 
layers will still lie coal and relatively cold. Ooke 
Is an Insulating material—that la to say, It Is not 
a good conductor of heat After the first layer 
of coke has been formed, a condition baa been 
reacted where the remaining coal is heated from 
the outside of the retort through the walls of the 
retort and through an Insulating layer of coke. 


pletely envelop It The coal la decomposed hy the teat 


fiUUsnary ga tefiretf en fernsce ef the fad m tel type Iff 
liquid fuels 


in qplts of its small sUe, has delivered in actual 
operation In the plant at Oakland, ChMt at 
the rate of over VOODOO cable feet of fuel gas 
per boor made from ordinary fuel oil and steam. 

< live flames play directly upon a refractory bad 
of broken fire-brick and tom flame scr eam 
through which atomised oil and steam are drawn. 
The atomised oil In practice is completely vapor 
lsed before It reaches the flame suoe, and la de¬ 
composed therein Into fixed fuel, gases and resi¬ 
dual carbon, which In turn Is subjected to a 
rigorous water-gas reaction with the steam. The 
labor cost in connection with this tomare Is 
ntetffgtbte Gas has been made by this new process 
from about the soma amount of oil as is required 
hy many eastern coal-gas plants tor tte tgrr 
purpose of carburetring or enriching the coal gas. 
This gas la suitable for city distribution, as It 
pftseesass all properties required tor tenting and 
UJumtoattog purpose* It has tte added adtan 
tegs that It does not contain naphthaline or sul¬ 
fur compounds. The sulfur to the oil Is converted 
tote sulfur dioxide, which la absorbed hy the 
water la tte scrubber Tte chemical analytes 
Of tte gas shows a nitrogen content which In 
certain canes may be as high as 90 per rent, with¬ 
out. however, lowering the fuel value of tte 
gas. 

The reaction* which are art up be t wren etndro 
and oil vapors at tte high temperatures pcevsti- 
tog to tte flame qcreens are toot re* definitely un¬ 
derstood; and adequate mean* tor tte. correct 
* chemical ldenttflefitt* add analysis of jtfm qtytt- 
oonenta of gas made at theae huh tsaumraretea 
fcav* sot 4 m» ar w fr»> 4 to «pt«MNk 4 totttoto* 
ft* comiaMto* nf;to, ftof 0MN and* % Mb 4*4 
other fcrocasaie. Fbr nteBtiicfit Mnwiia the teumr 
IcalaMftto Pt 4 ft*** tel* temttotojL*" MB* 

?-»- & ? £i W tft £& 
X*S MU MmWk aulmtSir 
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The Heavens in June, 1922 

The Recent Reports of Shifting Latitudes, end What the Astronomer Makes of Them 

By Prof. Henry Norm Russell, PluD 
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o t tta most intonating of recast astronomical 
tnnarlaatlfini—told at the meeting of the Amer¬ 
ican Astronomical Bodety laat December, but not fit 
published Jta fuD—deals with the apparently unattrac¬ 
tive topic- st measurement of latitude. 

Bveryctte knows that the latitude of an observer— 
whether on a ship at eea or at a fixed observ at or y l a 
detonated by ojaerntlnaa of start. If we could find 
a star which pawed directly overhead (through our 
MUith), our latitude—or roughly, our distance from the 
equator on the eart h ■■"Would be equal to thU star's 
dedtnatkn, or distance In dsgnse from equator In the 
beano*. Any other star will do if we can find how 
fur tt ts from the smith when it crosses the meridian, 
and If we know how far It is from the cetoetial equator 

Until about 80 yearn ago it waa believed that the 
latitude of any point of observation* fixed on the 
earth’s nortec* was always the same. But as observa¬ 
tions became more predse, It was found that there 
was actually a alight sartodoa to latit ud e amounting 
to hut a tew tenths of a second hi all but unquestion¬ 
ably real This was first noticed in Germany, and 
confirmed shortly afterwards by observation* in Hawaii 
by an expedition amt tor the purpose. 

These showed that when the latitude of the 
Buropeen station increased that of the 
Hawaiian poet decreased, and b«nce that 
the earth’s pole was moving, rather than 
either station. Before long the problem 
waa fully solved, mainly by the labors of 
the Americas Chandler, who found that 
the motion of tee pole could be repre- 
anted as follows* 


rate of one foot annually Certs in geologists suggested 
that this might mean that this part of California whs 
really moving northward—perhaps as a jmrt of one of 
thorn great movements of the earth's crust which end 
in slipping along lines of fracture and thus cause great 
earthquakes like that of 1900. Uklah is many miles 
from the particular fault-line along which the motion 
then occurred, but the suggestion was of great Interest 

It has been carefully tested by Dr Lambert of the 
United States Coast and Geodetic Surrey whose con 
elusion* are those referred to at tt* beginning of the 
present paper Dr Lambert confirms the Increase in 
the latitude of Uklah, but finds that a similar Increase, 
at an almost equal rate, appears In Maryland—where 
It certainly cannot be attributed to the California 
earthquake! Moreover, a similar northward drift is 
found In Europe and In Turkestan, while the Japanese 
station shows no change st all 

The Latest Pink 

This looks queer at first sight On the average, aU the 
stations seem to be movtng northward! The north pole 
cannot be moving toward them all at ooce. Is it pos- 



Hsw the Pale Behaves 

Starting with the average position of 
the pole—* fixed point—we may Imagine 
another point moving about this in a 
circle, at a distance of about 16 toet and 
with a period of 14 months, while s 
second point moves about the first moving 
point in an elongated ellipse ooce a year, 
never getting more then about 12 feet 
from It This second point gives the po¬ 
sition of the -instantaneous pole'*—that 
Is, the m>ot on the earth's surface about 
which It turns on any given day The 
combination of these twojnfluences may 
change tee distance of an observer from 
the pole by as much as 26 foot each way, 
producing a variation in latitude of about 
half a second of arc. Both term* in the 
motion were promptly explained theoreti¬ 
cally—tee 14-month term arising from a 
natural tendency of the spheroidal planet 
to wobble a Utile, and the annual term 
coming from changes in the ocean cur- 
wot* toe, with the eeeiww The Utter 
teno, to particular, la not quite the aarne jJt o ! *Mct 3 um u. 
from year to year, and It became evident At to o*«Mu Jim tt. 

that, if the fun Tatue of modem tastru- At »H e’vfetki Jhh u. 

meats was to be reaUsed, It would he Tfc* km elm *i« I* OtaaAurf Urn. Wkwi loasl —mm tin* ia In Mff—t, the 

mast ta «wb om hoar httart U ar«lc«k os Jim 7 stc. 

NIGHT SKYi JUNE AND JULY 


thm* bused on them sill fall to allow sufficient!) for 
the slow southward average motion of the star* in the 
heutens, they will gradually shift to the southward of 
their calculated iHudtlons and the calculated latitude* 
will come out too far to the north 
We may therefore Kuhattlule for Uie linprobuble hy¬ 
pothesis of tlie bulging of the curtli the vorj probable 
one that the old olmcr\utloOH of the slurs were slightly 
in error The currectlim to the proper motions which 
would remove the discrepant.) In only about 0 006" per 
>ear, and for the most other pur|K»M>H could l» forgotten 
entirely 

But when this corns tlon 1ms ln*en made certain 
■mall shifts In the latitude of tin vurious station* re¬ 
main The European tdiservatorles show practically 
no change, but the American stations Indicate a north¬ 
ward drift though at only one-half the rate previously 
iraapected. while the Japanese station Ih moving south¬ 
ward at about the same rate 
This set of chunges run be explained by a real mo¬ 
tion of the north polo In the direction of the American 
continent, which would take it away from Japan, and 
hardly change it* distance from Europe at all From 
a careful dlMouashn of the observations 
Dr loimbert finds that the pole, during 
the lust 20 )eurH, has been moving toward 
77* west longitude at the rate of 0006* 
per annum, or six Inches a year on the 
earth's surface Tills motion is, of course. 
In addition to the periodic change* de¬ 
scribed earlier The 20 years of obser¬ 
vation make It* reality very probable, 
though not yet certain, but another decade 
or two will settle the question. 

If this motion of the pole continued In 
definitely. It would amount to about eight 
mile* in a mllllun jeurs. Of course, we 
fmve no way at nil of telling whether It 
teM Iwen uniform In the past, or will he 
hi the future or whether It alters its rate 
and dlrei Him from century to centur) 
It Is primps worth pointing out ex 
pllcilb that the motion lndlcuted by ob¬ 
servation will not do tin)thing to explain 
the great Pleistocene glnclutlon of North 
America Thin whs pndwhlv In full swing 
fur lew limn a million )iurs ago, when 
the pole If timing In the manner Indi¬ 
cated, wuh unl> a couple of mites from 
Its present locution 


At t o'clock I July 7 
At %% o clock r July U 
At I o'clock« July S3 


,rjr to kMp track ot It* amount hjr 
apodal otaaratttau. 

As Intanaticnal orrawment waa there¬ 
for, mad* to which five ntwervatorlea wan act up 
ob tba paraUd of 8B* 8* north iatttude, and ohotrv a - 
tl«M of tho latttuda wow made co overy ctear night 
with aeotth t a l mo op — I natrunwata eopedally dodiuod 
to dfo tuoulta of tho Mghort attatnabla accuracy On* 
of these was is Sardinia, the next, counting 

MOtWatdi ta Tprhaotaa, tho third la Japa n, tho fourth 
at trwah, OaUt, and Um fifth at GalthoNburg. Md. 
Among theta they encircle the pole c® all side*, so 
test tt tenkot move In any direction without approach- 
IBC atteSato of thou, and racadtog from aoom other, 
boBoa tta drift la deuMj checked. 

UM M puf work at thooa daUona haa made It 
poaafltyo to fMtoirJte periodic motiooa of the polo with 
araat ao ap ra e y . Mat*11 tola la a» oratory. theaaw 
pad fhttowa. it «ai aotod a toa jroara ago that, ta 
addhlM.m partodto ductaaUoaa, Um latttuda of 
VWih abotoofa ataadjr tjmdener to tectaa aa. A plot 
or.Um.a<mtugu‘ vahma dtrirad from Um ctearattoM 
otd^poar after aaothar (whoa eometed tor Um 
* atemud that Um dtoet waa umpma- 
«Mtor ahlft of about (Ml* par roar, 
^tTaa approach to Um polo at Um 


slble that the earth Is bulging out in the north, and Its 
whole surface moving slowly ta that direction? By no 
means, the physicist would answer—at least, by no 
mesas at present known to science. Fortunately, we 
do not have to invoke any such wild explanation The 
obeerred facts, reduced to their simplest terras, mean 
that, whereas the stirs which are observed for latitude 
need to pass through certain definite points near the 
smith, as seen from these stations 20 years ago, they 
now tmss slightly but perce pti bly to the smith of these 
positions. Tills means either that the xenlth (from 
which the positions are mensural) has moved north¬ 
ward—or that the stars have moved southward. Now 
the stars on the observing list are actually in slow 
motion In the heavens, like all the other stars, but 
these “proper motions'* have been allowed for in work¬ 
ing out the observations. Before we can allow for 
them, however, we must measure them; and this con 
be done only by comparing modem observations with 
observations mads many years ago (often s century) 
These older observations were not me accurate as can 
be mods nowadays, and It may be tbat they were oil, 
on tee average, a Utile wrong. In this case the calcula- 


The Planets 

Mercur) In in runjiinulan with tlw Him 
on the 18th, nod Is \lnlble only nt the be¬ 
ginning of Mil month, Ju«t after sunset, 
or at Us dime. In the dawn 
Venus Is nn evening star In Gemini and 
Cancer *er> for north, «nd correspond- 
tngh eonsph iioum. Though not >et at her 
greatest Uongntlun, she n mains In prom¬ 
inent Might until \) .tt) P M or later 
Mara Is In optraltion on the lOtii und 
Ih nearer and brighter thnn fur a doien 
years, ills closest uppromh to the earth 
cumc* on the 18th at a distance of h little 
over 42 million mile*. Unfortunately for northern ob¬ 
servers, he Is In declination 26 degree* south, and 
reaches an altitude of only 24 degrees on the meridian 
of New York This necessitates ones looking througli 
twice as much air iih would ho In the way If the planet 
were higher In the nL> Even with a small telescope, 
however, the principal surface markings may be 
If the air Is steady 

Jupiter and Haturn are In Virgo Hhout 7 
apart, Hnd are eonsfili uoum from the twilight hours”well 
on tn the ntght Uranus Is In quadrature on the 4th 
west of the sun in Aquarius, and otwervHbto In tlie 
morning. Neptune Ih In Dancer und is ohaervahk until 
about 10 P M In the middle of tlie month 
The moon is In her first quarter at 1 P M on the 
2nd, full at 11 A M tlie 9th, In her last quarter at 
7 A M nn the 17th, and new at 11 P M <* the 24lli 
Hhe U nearest the earth on the 8rd. farthest off op. the 
18th, and In perigee again on the 28th I hiring the 
month she posses near 8atnra on the 3rd, Jupiter on 
the 4th, Mara on the 9th, Uranus on tee 16th, Mercury 
on the 24th, Venus and Neptune on the 27th, and Saturn 
again on the morning of July 1 
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The Inside of the Question 

" What la the Blatter with Our Colleges, and What Are They Going to Do About It?” 

By Dean Ellery of Union College 


G RANT fur the sake of argument, that Mr Edison's 
< rl tit Intis of the American college undergraduate 
ami of the American college rk reported In this Journal 
In the Not ember liwue, are baaed on fact They are 
not Imscd on fau, but we will UHMime for the moment 
that they are, for even then, U Is easy to ahow how 
unjiirdlfled they are bor example, he complains that 
alien the colleges graduate young men with a grade of 
00, they are sending out Into the world youngsters who 
have been right only (10 per cent of the time, and he 
states ttiat no Industry wants that kind of a man— 
one who is right octly 00 per cent of the time The 
answer to that is easy The college undergraduate 
during all of his four years Is constantly breaking 
new Intellectual ground, he Is meeting new subjects of 
thought, he la forming new mental concepts, he Is 
exercising a new net of mental “muscles.” Under those 
conditions mistakes are Inevitable We do not remem¬ 
ber how many tumbles we got when we first attempted 
to wulk, without help we should have tumbled more. 
The finished pianist and violinist probably do not recall 
with how great labor they ran their first scale and 
how many errors they made 
In the performance of their 
first piece Mr Edison him 
self was probably right a 
good deal lens than 00 per 
out of the time when he 
first began work upon an 
Incan desc ent electric light 
Ho, even If It were true that 
the numerical grades given 
to the college undergraduate 
repre se nt the percentage of 
time that he Is right, since 
he Is constantly at work In 
fields which for him are new 
fields, If he Is right 00 per 
cent of (he time, he is a 
pretty good worker 
There la no basis of com 
pa risen between the under¬ 
graduate and most men In 
professional or business life 
The man who Is right all the 
time In life Is likely to he 
the one who Is doing one 
single thing In an office or 
a factory, who Is meeting 
one set of conditions to 
which experience has accus¬ 
tomed him. He may be the 
man who in turning out day 
after day one small part of 
a complicated machine he 
may I* a clerk who gathers 
and distributes stereotyped 
business Information, he 
may be a so-called official who makes quotations upon 
the basis of a carefully worked-out mheme of costs, 
or he may even bo a still higher executive who is 
“directing” the activities of men In set and definite 
channels. The number of men lit I be top of Industrial 
organisations who are responsible for the successful 
conduct of work under new und always changing con¬ 
ditions Is Just as small, relatUely as the number of 
college boys who rank high In their < lasses, and the 
reason Is the same In both cases. 

We could safely leave the argument here but it was 
all made on on assumption, that the grade off 00 In 
the work of a college course represents the fad that 
that Individual was right 00 per cent of the time It 
represents nothing of the sort or rather It represents 
a good deal more These arithmetical grades ghen 
throughout: the educational system, while apparently 
representing eltlier the percentage at corrt* t informa¬ 
tion which tin student possesses or the number of 
times he has Hucceedcd In the total number of efforts 
made, actually show where that Individual stands In 
the scale of Intelligence It U a comparative figure, If 
shows the rtlHthe itosltion of undergraduates. It 
means that there are some undergraduates who are 
highly Intelligent quick to learn exact In their work, 
correct In their conclusion* indefatigable In ttielr labor 
There are other* who are not so gifted. If there were 
no colleges at ull there would still tie the same grades 
among Individuals. Any ilnles of life will show the 
some relative conditions In men who have never been 


advanced students only and to be released frees the 
monotony of teaching freshmen does not appreciate the 
fine opportunity that Is bis. I cannot soy what the Col¬ 
lege* are going to do about It, but I can say that when 
the college can have small instructional sections, and 
when It will bring its freshmen Into immediate contact 
with Its best, strangest and finest men, there will be 
an improvement In Its products. The good men who 
are products of the present pr ocew win be better men, 
and there will be more of them. 

The Age of the Earth 

T the meeting of the British Association In Edin¬ 
burgh in September lost a Joint discussion oti the 
age of the earth took place under the auspices of the 
sections for Mathematics. Geology, Zoology and Botany 
The Inadequacy of Lord Kelvin's original estimate of 
twenty or thirty million years has long been admitted. 
The more recent estimates are for a much great e r age. 

Lord Rayleigh considered that the most accurate tsti 
mate of the age of the earth can be derived from the 
rate of radio-active disintegration. Uranium passes 
through a series of successive stages during its disin¬ 
tegration which terminate In an Isotope of lead, having 
nn atomic weight less than that of “ordinary** lead, 
but chemically Indistinguishable from It The order and 
rate of this disintegration through successive stages are 
known with a high degree of accuracy, so thot a deter¬ 
mination of the amount of the lootoiie of lead present In 
minerals containing uranium enables the time when 
disintegration commenced to be assigned without very 
great uncertainty In tills wsy an age of about 1,000 
million years la derived from pre-Cambrian rocks. 

Professor Gregory dealt with the geological estimate 
of the age of the earth, based upon the salinity of the 
sea Estimates obtained in this way varied from 70 
to 150 million years. He pointed out that the argument 
suffered from three fundamental objections. It was 
assumed that (be sea was originally fresh, although the 
oldest fauna, the Cambrian, had marine characteristics, 
and the confront between the fresh water and marine 
fauna in Palaeozoic times 
was as sharp as it Is today 
There was also no allow¬ 
ance for the large supplies 
of sodium chloride raised 
from beneath the earth's 
surface by magmatic waters. 
Further, a uniform rate of 
denudation was postulated, 
whereas there have been 
alternating periods of quick 
and slow crustal movements 
the earth is now tinder the 
Influence of a time of quick 
movement, with consequent¬ 
ly, denudation faster than 
the average Taking these 
three causes separately. Pro¬ 
fessor Gregory estimated 
that, to allow for them, the 
age of the earth deduced 
from the salinity argument 
should be multiplied two¬ 
fold, three or four-fold and 
five-fold respectively Be 
concluded by stating that the best known geological 
estimates of the age of the earth requires to be multi 
plied ten or twenty fold In order to agrde with the 
physical estimates, and that this Increase Is consistent 
with the geological evidence. 

I>r Jeffreys stated that, from considerations of the 
temperature distribution downwards in the earth's 
crust, allowing for the radio-active content, and also 
from the tidal theory of the origin of the sopor system, 
he had separately devised concordant estimates of 
about 2,000 million years since the solidification of the 
earth's crust Thus with revised Otto, two of Lord 
Kelvin's methods of reasoning: have, been brought into 
agreement with the remits derived from other physical 
uethodt. Lord Kelvin's third metbod-^tbe contraction 
hypothesis—is not valid on account of (he exlsfeftce of 
other sources of st*ll**> energy* 

It win have been gathered that, oti the whole, there 
is now a fottsfoefory agreement between the writs 
of arguments hosed upon estrenotnlca^ phyricai and 
geological considerations. These indicate an age og the 
earth, since solidification of 1,000 million years. 


In college What A and B and C and D, or 00 and 70 
and 80 and 00 mean in a college life Is nothing dif¬ 
ferent from what $1000 a year or $2000 a year or $0000 
a year or $10,000 a year mean in a life outside of 
college 

Yet, there Is a need to answer directly the questions 
at the head of this paper, which are takes from the 
reported interview with Mr Edison In the November 
Sereztn fi i American There arc certain faults In the 
process of college (reining which, If corrected, would 
enable the colleges to do even better work than they 
are doing now When the question, “What Are the 
Colleges Going to Do About It 7” Is aimed at tbeee 
faults, every college officer Is thoughtful, for he knows 
that criticism* based upon actual fact must be met 
serionsly The process of training which the college 
affords la now handicapped by two things large num¬ 
bers of student*. and small numbers of experienced 
teadters. The first means large classes of Instruction, 
so large that Individual contact of mind with mind Is 
almost Impossible, the other means that when these 
large classes are divided Into small instructional sec¬ 
tions, there are not 
enough experienced 
teachers to go round 
Ttie large class Is a 
menace to the output of 
a very fine product 
That Is universally true 
where anything other 
than a mechanical proc¬ 
ess Is Involved A good 
cook may make a de¬ 
licious p l e. Delicacy 
may still be present If 
he makes two pies. At 
some point delicacy Is 
Inversely proportional to 
the number made at 
one time Mark Hop¬ 
kins and one student Is 



AT- 


EDISON has had hu say t and 
what ha hat said hat boon tufimmify 
uncomplimentary to our colleges and 
the man whom they are turning out Severn/ 
correspondents have written at considerable 
length m reply to hu remarks that appeared 
m our November issue, but most of them 
were too busy attacking hu theory that a 
memory test Will rttull in the selection of men 
of executive ability to pay any attention to 
what he taid about the colleges Dean Ellery , 
however , whose portrait is shown, from long 
experience with the colleges and their problems naturally was more 
mterested in thu side of the MVcnIor's views as reported by a member 
of our editorial slat We thrnk he makes a very good case, and are 
glad indeed to give him the space hi whtch to make 1 1 — The Editor. 


still the (den! college Mark Hopkins and ten students 
might produce good results, hut Mark Hopkins and fifty 
students would result In poorer product There Is n 
limit to the extent to which a man's personality and 
mentality can reach under a single set of conditions. 
We may hiqtc for a day whan there will be no classes 
In our colleges larger than ten or a doun students. 

If the colleges are fortunate enough to be able to 
divide I urge cIhwwh Into stnnll sections, the quality of 
lho work done will be improved in all those sections 
when each Is In charge of experienced and successful 
teat hers. The freshman year and the senior year are 
relatively more Importunt than the sophomore and 
Junior year, and of tliese two, the freshman year Is 
more Important than the senior In that period the hoy 
must get accustomed to the larger freedom that comes 
when the restrictions of horad are released. He begins 
to be controlled from within rather than from without 
He learns to assume the responsibility of rooking his 
own choices. It Is the period when the boy needs the 
strongest, the most Intelligent and the finest pedagogy 
The full professor of the colleges who take to he given 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



A bnuh f«r every customer, thrown away after use, ia made poaaible 
by tbla arrangamemt 


The Sanitary Sharing Brush 

S ANITARY requirements enforced up¬ 
on barber si tops and similar estab¬ 
lishments these days are pretty severe, 
and It I* not always a simple matter to 
know Just how to proceed with the busi¬ 
ness of shaving, manicuring, massaging, 
etc, in accordance with the demands of 
the public health authorities. One of the 
problems revolves about the shaving 
brush. We all know the extent to which 
the deadly anthrax germ lurks in this, 
and anthrax Is only one of Its possibili¬ 
ties. Sterilisation of the brush after 
each usage Is easy to say, hut It is less 
easy to do, less easy still to keep an eye 
on the individual barbers and see that 
they do It— and It costs money Nor Is 
it of mnch aval! to sterilise brushes In 
a puddle of dirty water, such as Is some¬ 
times seen In use for washing glasses at 
a carelessly conducted soda fountain 
The I mentor has come to the rescue 
of the irtirber In this predicament, and 
has provided a brush that Is used only 
once, and then thrown away A little 
tuft of Mnal fiber constitutes the busi¬ 
ness end of the brush, and It Is dipped 
Into the bundle and used. Then It Is 
released and a fresh tuft substituted, 
and Instead of being more or less cleaned 
for reuse, the used brush-end 1 m thrown 
out The principle of the safety raior, 
In other words, is applied to the brush. 
One handle, many blades, has been a 
familiar situation for some years, and 
now we shall have one handle for many 
brashes. 

Simplicity ia Hom damps 

R ADIATOR hose Clamps are one of 
the brines of automnbUlng Most of 
us have straggled with screw-driver and 
pUers, trying to hold the one end while 
we turned the other, to loosen a recalc! 


(rant damp, and most of us have been 
stranded with an old damp that has 
just been removed, that lx hardly fit for 
service again, and for which we have no 
substitute A clamp that works wltlsmt 
a screw sounds good, at first thought, 
until the awful thought comes that if 
It has no screw It certulnly must have 
n spring But we Illustrate u clump 
that has neither screw nor spring—un¬ 
less one Insists upon the technicality that 
the damp Itself 1 m a spring It works 
by means of little “adjustment slots,” 
tlie edges of whl< h are raised sufficiently 
to catch and bold the pawl, against the 
spring-action of the damp Itself, wlien 
one pawl la pressed Into engagement It 
has five of tlwwe slots, giving a range of 
three eight inch sixes. The lever that 
works the pawl Is operated with one 
finger, and the damp can be attached In 
a fraction of the time ordinarily re¬ 
quired. 



The hose damp that works without 
screw or spring 


Hie Hammer-Blow Timer 

E VERYBODY who has ever driven the 
universal popular-priced car for any 
dlstunce knows that Its weak spot Is the 
timer Every garage mechanic has his 
favorite replacement timer, which he ad- 
\ orates and puts on If permitted, and 
which usually does give better service 
than the one that came with the car Of 
llieso replacement timers, some give their 
belter service through tlie use of belter 
materials. These are nice enough to 
have on your flivver, but they do not 
make nn Interesting story Occasionally 
we find one that bases its claim to 
superiority on a different mode of opera¬ 
tion , and then we have a story to tell 
One of this kind is illustrated herewith 
The trouble with the standard timer 
for the flivver is that the brush and 
the contact posts make a wiping contact 
while the brash is In rapid rotation. 
After a few million turns It Is self- 
evident that the contact surfaces are 
going to get worn, that contact will be 



Iras clean, and tlmt the spark will ac¬ 
cordingly he lees efficient—If, Indeed, it 
Is not now and again Jumped entirely 
The timer we Illustrate differs from the 
usual type In that there Is no current ut 
the point of wiping contact The roller 
acts not om au electrical inemlier at all, 
but Htmply as a cam It strikes one 
post after the other as It rotates, and 
drives each down, ngHlnst the pressure 
of a spring, to make a haminer-triow con 
tact at the gap shown In the illustration 
It Is clear enough that the roller Itself, 
and the post against whit li It del hers its 
pressure, may become so seriously wont 
tlmt thev would utterly fall to function 
electrically, and >et the Minsk of contact 
would remain sufficient to drive tin 1 
floating hummer home and make the 
necessary electrical connection at the 

K«p. 

A Screw-Driver for an Emergency 

NE of New York s prominent eltl* 
sens was recently locked, with Ills 
wife and eight servants, In his airtight 



Some details of tks arrangement by 
which the live axle may be removed 
through the hub 


wine cellar, which has a combination 
lock In the pitch darkness he managed 
to break off the blade of Ids pocket knife 
and, using tlie stub hk n screw-driver, to 
remove the romblnutlon plate of the lock 
from the Inside of the vault door, re¬ 
leasing tlie purty Just about In time to 
a\old serious respiration difficulty The 
tale is told merely to demonstrate that 
one never knows when one muy need u 
screw-driver A thln-edged washer, car¬ 
ried In the vest pocket, Is the lutrat idea 
for an emergency screw-driver, ami will 
usuully do the work unless the screw Is 
too firmly set, 

A Double-Duty Table-Tool 

DOUBLE advantage Is to be gained 
by using this dec Ice, Indented for 
the purpose of mixing salads In the 



A pocket screw-driver for use in a 
hurry 


first place, the Imusewlfe always has 
the necessary fork and s|**m united so 
that tlie HiMioii ran I* used for measur 
lng, the fork for stirring, ami the com 
hlnntlnn for lifting the lettuce up und 
down In the liowl Another udvnutHge 1 m 
that tiny are made of horn, doing away 
with rust and corrosion of metul from 
tlie Wnegur ami salt used In the salads. 

An Innovation in Axles 

A 1I\E axle Unit ran lie removed 
through the hub-hole of the wheel, 
without rmiuning the wlieel or even 
jacking up the rar, Is claimed In U 8 
indent No 1 t 274, r »r»l>, framed to Mr J B 
Ketchum of llunipshln, Ill Mr Kot 
chum supplies us with a photograph of 
nn axlt constructed according to this 
Idea, showing (lie cswmtlal features by 
means of whhh It may be removed by 
simply relinking the tmhfuji. The latter 
Is I tolled to l lie wlieel hub by the same 
six holts that hold the spokes In place. 
This hub ran be fitted with any style 
bearings. 

Weight of Steel Rail* and 
Their Life 

I! \T the wtlgld of n sfet 1 rail Is an 
lmiKirtHnt fat tor In the life of tlie 
rail hut in an entirely different way than 
might lie ex|MHied has been established 
h\ the experience of one large Eastern 
railroad In the last few years the 
road rt forml to 1ms gradually replaced 
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A mailer for the radiator—combined 
with a humidifier 


Ua 80-lb mil* with 105-lb rail*. A 
careful record of the life of the henWer 
rails compured with that of the lighter 
ones has brought out the ml her astonish 
tng fact that the 105-lh. rail lasted In the 
regular road bed 27 times longer than 
the 85-lb rail did with very little change 
lit chemical composition In other words, 
tin* addition of 25 {Miuncls to the yard 
has Increased the life of tlu rail 270 per 
cent 

But the ratio of Increased life la not 
the same above or below these figures. 
It has been found that the 130-lh rail 
lusts only 40 per cent longer than a 
100-lb. roll while a rail of the 80-lb clam 
lasts only about twice as long as the 
00-lh. rull 

In 1010* the enuntr}’* rail production 
was 12.18 per cent of the total finished 
steel output, in 3013 It uns 14 12 per 
cent Hut In 1010 und 1020 rull pro¬ 
duction was 8.77 per cent and 8.05 jwr 
cent respectively of thut of finished steel 
This wide difference, It Is claimed Is Hut 
due altogether to rullroad control nor 
to lack of funds or similar muses. It Is 
the eonchishm of the nillrund referred to 
that tlte extensive udoptlon by the lead 
Ing large railroads of the couni ry of the 
1051b. rull, with Its much lunger lift, 
has been a strong determining factor 

Beating Eggs by Faucet Power 

I N the toil of this unison Jar cover Is 
a small water motor When the 
water Is turned ou verj slightly the 
beating device within the Jar starts 
action. Motor and top of Jar are made 
In unit, to At any standard glass jar 
An adapter Is provided for the faucet 
that does not lm%e threads. Egg-beating 
device screw* on much as does the gar 
den Iowa 





Simple water-moUr for beating egg* 




No tMk . gum «^hlw 

U1K device combines a steam radi¬ 
ator valve silencer and a humidifier 
The long tub* la screwed over tbs valve 
In place of the regular cap, and when 
pmiwrly adjusted takes the noise away 
The pan of water needs replenishing 
every three days. Any leaking runs Into 
tlie pan and prevents water from run 
nlng on the floors. 

Catting Fluids 

ACUINIHTH Iww Inn* ransnlMd 
lard oil as well nigh Indispensable 
In certain cutting alterations, though for 
the major!I\ of nun Ijlne-stiop work much 
cheaper oIIh mu> be used to advantage 
1 ho reasons for the Hii|N>r|orlty of lard 
oil )iii\e not been clearly understood, but 
thej turn out to lie < Uwely related to the 
general theory of lubrication, and with 
the development of fast-moving machines 
this theory is of vast economic lui|sm- 
nnce 

Tlie purposes of cutting fluids are to 
cool the work lubricate, lessen wear, 
insure n good finish with accurate dlmen 
slons, wash awn) chips and prevent the 
format lem of dust The materials used 
may lie cl a unified as oils, air, water and 
aqueous solutions, and emulsions. For 
lucre cooling w a ter, with its high specific 
heat, is ideal. Ilut It tends to rust the 
machine* so, while used to some extent, 
It u«uftll> has added to It soda, sodium 
silicate, sodium reotnate, or other alka 
line sulmtancpM. Moreover, In difficult 
cutting operations the chip Is apt to 


duetto* tamnsed, boating nfofclffilfiSA 
and the maebtna found to ran noiv 
steadily 

It appears that wb e Mter tm dns 
surfaces of metal art brought t sg sth e r 
they tend to seta* Many examples 
prove that a quite Invisible layer of la 
purity win prevent leisure The dean 
metal of the chip moving over the face of 
I he tool under great pleasure affords tt 
peculiarly difficult problem tu lubrica 
tlon I*rd oil hue a much higher 
a Merlon for metal than do the pure 
mineral oils. Tt Is drawn In between 
the chip and the tool and forms a strong 
film which prevents the chip from ad* 
tiering to the tool and forming a “bead.” 
Other oils containing fatty adds, or 
groups of atoms with “residual sfltol- 
tie*/* such as sperm oil, castor oil, rape 
oil, etc, have In large measure the ad¬ 
vantage of lard oil 

The whole subject Is discussed at 
length In Technologic Paper No. 304 of 
the Bureau of Standards, prepared by 
Eugene C Bingham. It seems readily 
possible to improve mineral oils as cut¬ 
ting fluid* and as lubricants by adding 
liquids of high adhesion such as oleic 
add. pine oils and fired olto. Methods 
ore suggested for the measurement of 
adhesion. The Deeley friction testing 
machine and the Lancbester worm gear 
machine, developed in Great Britain re¬ 
cently, demonstrate the superiority of 
the fixed oils as lubricants, and the ad 
vantage of adding them, or their adds, 
to mineral oils intended for lubrication 



A Rapid BMter-Sarnr 

A POUNfi of hotter placed In Uhls ap¬ 
paratus may be cot istn forty-eight 
segments at «w stroke pros down on 
the brick of batter with one hohtt apd 
operate the tnetat handle with the other,. 
Crowwise wires divide the mass into Its 
many parts, while the cotter underneath 
determines the thickness, 

Thu Vest-Pocket Airplane 

D evelopment of the au-netsi 
plane is taking a carious direction 
In Prance, and we may shortly expect 
to have announcements of the plans that 
can be carried undar the arm. We Illus¬ 
trate a step toward this goal—a metal 
plane with detachable wings, which It la 
claimed can be token off or put on 
again In two minutes. The tooted ffined 
of the machine Is 130 kilometer* about 
70 miles—per hour 




"selxc* flic tool canning thiUncs* of the 
tool roughne** of the work, etc Hence 
It I* Inferred that In sm h cases water Is 
out of place und some actnal lubricant 
1* required 

OH* may be of imtninl fish vegetable, 
or mineral origin or conqioumlcd of two 
or more of these The edible animal oils 
are too expensive for use uh lubricant*, 
lienee <ml> the Inferior grade* ure thus 
utilised Fish oil* are objectionable 
unless deodorised vegetable oil* lend to 
gum und mineral oil* are low In ad- 
lietdon and therefore poor lubricants. 
Compound oils ure largely used, contain¬ 
ing u large percentage of mineral oil 
with a smaller percentage of vegetable 
or anltnnl oil, or of both Air 1* used 
merely to remove china. 

The experiments of Tower led many to 
the erroneous belief that two oils of tlie 
same viscosity would have the same 
lubricating a nine Consequently the 
chesper mineral oils hare In many cases 
been looked aixm as equivalent In every 
respect to the fatty oils. Tliere are, 
however, certain operations In the 
machine shop, such as the threading of 
micrometer screws, threading and tap¬ 
ping wrought Iran, parting oft mild steel, 
boring gun barrels, ete M in which no 
mineral oU, regardless of Its viscosity, 
will produce the excaUmt results ob¬ 
tained with lard and other fixed oils. 
With lard oil the surface obtained is 
smoother, the chip less serrated and 
leaser, the toot of longer life, the pro¬ 


UmuMons have the advantage of 
cheaimeas while possessing much better 
lubricating properties than the aqueous 
solutions. Mineral oil compounded with 
neutralised sulfonsted oil will term a 
iwnnanent emulsion when mixed with 
various proportions of water. Mineral 
otto are compounded with an alcobottc 
solution of soap* A third variant la- 
marketed as a paste, It being a thick 
soap solution, plus mineral oil Thfe 
second type Is the most desirable and 
the third to the least so. 

As to the choice of a cutting fluid for 
a given operation, the character of the 
operation performed has more to do with 
the choice of cutting fluid than the char¬ 
acter of the metal. For drilling, nam¬ 
ing, milling, planing end sawing emub 
slons are generally satisfactory For 
tapping and threading and parting off, 
compound otto and lard are often 
resorted to. Compound oils or* used 
with automatic screw-cutting machine*. 

The material cut la, however, not 
without some bearing upon the problem. 
There to a goneral co ns en su* of eptoteo 
that soft steel and wrought In* are diffi¬ 
cult metals on which to get a good sur¬ 
face without lord or s perm oil* they 
ore called ’•dreggy* metal* Oast Iron, 
on the other hand, being hrtttto* doss 
not attest* fo the tool and nefobrifont 
is required. Contrariwise, on a hwA 
brittle steel, lard oB merely produces a 
"gtese,” and turpentine Is used with 


Something Different from the 
Jack 

W E illustrate a simple little contriv¬ 
ance, Invented by Mr. Lynn Beadle 
of Detroit, which to intended to do away 
with the automobile Jock. It 1s a light 
but strong bridge of cast steel, which la 
screwed Into two boles bored for the 
purporo In the felloe of the wheel. The 
car to then driven Hhead or buck a tew 
feet until the no-Jack bridge cornea down 
and tlie wheel rises on it. A tire may 
then be removed and replaced, chain* 
put on, etc With this device the Wheel 
ran be lifted Into place for easy tire- 
changing In seven seconds. The attach¬ 
ment also serves as a spare-tire guard, 
und as a mud hook or sand-hook for 
driving over heavy roads. The difficulty 
of burrowing Into a mess of mud that 
rises high about the tire to find a place 
of support for the Jack to altogether a 
thing of the past with this handy little 
apparatus which *olves this problem 
automatically 
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E VBKT m afton ft baeomes mommaj 
to recharga tho outomoUle storage 
bittMi tap nm external mourn. This 
It jnrttcnlurly trot when the automobile 
hot boon Ottej kilt for a loaf period 
and tba buttery la dteehurgud to a point 
where It wtQ sot atart up the engine. 
Again, rises tbs widespread introduc¬ 
tion of radio receiving arts, especially 
of tbs noma tsba type, which requires 
a storage battery! a recharger la vir¬ 
tually indispensable unless one Is will¬ 
ing to scad tbs storage battery to a 
recharging station every ten days or two 
wee k s, with the trouble and great ex¬ 
pense Which such procedure involves. 
The p r es en t storage battery recharger, 
shown in the accompanying drawing, is 
of the vibrating type for nas on alter¬ 
nating current circuits. Its vibrating 
mstnbsr, supported between the pole 
pieces of powerful electro-magnets, rec¬ 
tifies each half of the alternating current 
<?de so that direct current is obtained, 
after the transformer member of tlw 
recfaaiger has already stepped down the 
alternating current voltage to the low 
potential required for recharging pur 
poses. The ammeter Indicates the out¬ 
put of rectified current which la avail¬ 
able for the storage battery connected 
to the recharger by means of the flexible 
leads and the dips. 

The recharger In question can be used 
anywhere. Indeed, It is provided wlih 
a handle ao that It can readily be car¬ 
ried about from place to place, and con¬ 
nected with any alternating current 
source by means of the attachment ping 
and cord. 

for radio purposes the little reebarger 
to Ideal. The author of these linen has 
employed one of these rechargers with 
satisfactory results. The 6-volt 6-ampere- 
hour storage battery delivers current for 
approximately 20 operating hours to a 
vacuum tube detector and two-stage am¬ 
plifier, after which it most be recharged. 
Tbs recharging gtatlon foe is generally 
gtOfe By means of the little recharger, 
btftreyer , the earns battery can be re- 
<M»ged to about 18 to 20 hours at a 

.■ t n 

JL 


coat of 18 to Ifi owits, according to tbs 
writer's experien c e. Tide cost Is based 
on current at 16 cants par kilowatt hour 
The recharging rate for such a battery 
with this recharger Is 6 to 6 amperes. 

Motive Power from Sewerage Gee 
by a Unique Method 

A MONO the many suggestions for dr 
▼doping motive power, probably 
none is more unusual nor unique than 
that of using sewerage gas. A British 
engineer, however, now seriously advo¬ 
cates this. 

After recalling that the project was 
by no meana new, having been used more 
than 25 years ago, with a septic tank 
for lighting seweragq works, the lecturer 
proceeded to relate some of bis own ex 
perl races and Investigations. He had 
visited the Uatunga Leper Asylum at 
Bombay early in 1920, and had aeeo 
there a small engine which bad been 
driven on thin medium an far back aa 
1907 This in itself Indicated the prac¬ 
ticability of the scheme, but more recrat 
work carried out at Parramatta, Aus¬ 
tralia, under “aerobic" conditions had 
finally decided him to try the poten- 
tlalltlea of sewerage gas In a colder and 
more changeable climate 
An opportunity had been found at 
Cole Hall Sewerage Farm. Birmingham, 
where a suction-gas plant had been 
adapted at alight expense The plant 
consisted of a 84 h.p. horlsontal engine, 
a 5-ln centrifugal sludge pump* a small 
well, a sludge-digestion tank, and a gas¬ 
holder Previously the obtainable sludge 
had been very watery, and contained no 
more than 3 per cent of solid matter 
but u denser material, containing about 



Tank wagon with swinging spout that solved the ticklish problem of irrigating 
the young shade-trees along a California highway 

Irrigating the Row of 
Along a Road 


Trees 


C ITIZENS of Glendale, California, re¬ 
cently undertook the beautifying of 
a five-mile atretch of motor highway be¬ 
tween that city and Eagle Hock A part 
of this plan called for the cultivation of 
rows of lhe oak trees along the aides of 
the highway In a region where rain 
fall la abundant all the year, producing 
such an avenue of trees would he very 
simple, but In southern California we 
have a long arid season, when young 
trees will die If not carefully wutered 
After tho lhe oaks huve attained nufll 
dent growth to acquire deep roofing 
they will take core of themselves nnd 
thrive through the dry summer 

Irrigating the flve-mlle lines of joung 



This soldering iron rentals* an alcohol blow torch in the handle 


10 per cent, would shortly Iw conveyed 
by a new main. Even with the more 
volatile liquid, however, considerable 
success had been achieved In deriving 
sufficient power to work tho pump. At 
Cole Hall most of the sludge was bought 
by formers for manure, and only the 
amount necessary for the power plant 
would be subjected to fermentation 
There remained the question of econ¬ 
omy to be considered, and evidence on 
this subject pointed to the value of 
sewerage-gas operation over a auction- 
gas plant It had already been deter¬ 
mined that a gas-production of 25,000 
cubic feet from four tons of solid matter 
was obtainable at the Cote Hall Farm, 
and this amounted to a gasification of 18 
per cent 



trees on ritlier side of the highway pre¬ 
sented a problem seldom encountered In 
Irrigation, hut not to be defeated In its 
purpose, the city caused to bo built a 
rather novel tank wagon with a swing 
lug water spout With this wagon, 
shown in the accompanying photograph, 
the gardener drives along the avenue 
After filling Die tank wagon he drives 
from tree to tree, watering each one, ami 
carefully cultivating the soil about the 
tiny trunks. This method of watering 
the trees has not only been found thor¬ 
oughly successful, but the work Is accom¬ 
plished with a minimum of labor 

An Improved Inside Micrometer 

T HE Inside micrometer calipers In a 
tool to which attention has not been 
given In proportion to Its Intrinsic lm- 
imrtsnce We Illustrate a newly mar¬ 
keted and greatly Improved outfit which 
Is Intended to remedy this lack In the 
construction of barrel, spindlo and thim¬ 
ble the regulation diameter of those parts 
as found In the usual outside micrometer 
Is used, affording a much sturdier tool 
and one more suited for use in garages 
and repair shops, and permitting larger 
figures on the scale. The handle Is de¬ 
tachable, and In such a way that the 
tool can be Instantly changed from right- 
hand to left-hand use, so as always to 
present the scale for easiest reeding 
Interchangeability of the various rods Is 
promoted. It la necessary only to un¬ 
screw the rod from the threaded stud 
at the end of the barret Them rods 
are Interchanged hy simply u nscrewi ng 
from the threaded stud at the end of 


the barrel Each Is Internally threaded 
and ground square at the hardened end, 
which nets squarely against the barrel 
shoulder, while the rod at point of meas¬ 
urement 1 h fitted with a burdened tool 
steel Hnvll which can he adjusted to 
lengthen the rod nnd compensate for 
any anvil wear resulting from constant 
use The anvil faces arc ground on a 
comparatively small radius, making the 
micrometer especially adupiable for 
measuring parallel or curved surfaces. 

A Soldering Iron That Contains 
Its Own Blow Torch 

B Y having a Irtmi torch form part of 8 
soldering iron there has recently 
Iteen dexeiojied a soldering lrou that may 
l»e used am where with all the conven¬ 
ience that has henfofore been su< h a 
Iiowerfiil argument In fox or of the elec¬ 
tric soldering Iron 

The new scdderltig Iron whlcli Is 
Nlmun lu the nccomiuinvlng illustration, 
roufolurt nn alcohol blow forth. The 
returxolr of the blow forth is inclosed 
hv the handle a hrutw filling cup, which 
is reached by removing the end nip of 
tIra handle, gtvew neewe to the reservoir 
for refilling The blow torch 1 m started 
b> pouring alcohol or gasoline into the 
i up luetnbei Hte»uL the bane of the Mulder- 
lug Iron stem VVlien this primary 
charge 1 m Ignited It Iteutn and vaporises 
tl»e alcohol, and gives H ted blow torch 
item© which Is directed against the base 
of the soldering eopj>er A needle valve 
controls the flume The soldering cop- 
l»er may bo removed so that the blow 
lurch may l»e used alone 

The Tube That Repairs Its Own 
Punctures 

W E Illustrate about ns Ingenious an 
uttack as we have yet seen upon 
rim eternal problem of the pnneture- 



Cresa section ef the comp res si on inner 
tube, showing H uafofleted. Whoa 
AIM with air, the wall Is 


to 

puncture at one* 
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Tlw Mfctjr chock for drills—the drill 
cannot break when overloaded because 
the soft pin shears off first 


pro6f tube The Inventor tells us that 
rubber will flow, If we gl\e It luilf a 
chance, and flu n puncture lie uccord 
lngl> make# his tul>o with a dnumfer- 
ence cornddcriiblj greater than the Inner 
surfnce of the caning for H lilcti It is 
dcMlgued Him * xtru rublur Is taken 
cure of, ami It In made possible to insert 
the on In dated tube Inside the shoe, by 
deep corrugations that are molded 
around the tube, as Indicated In our 
diagram, which shows the un In dated 
tulfe In iHisltlon In the casing When It 
Is now Inflated, uud forced by Its con¬ 
tained air to conform to the shape of 
the cawing, a pressure Is set up along 
Its outer wall width In claimed to be 
sufficient lo close the hole made by any 
ordinary puncture, and keep It cbwed 
Tbo “compression tube * Is mude In 
Tulsa Okia, and has ls*en In ruther 
extensive use In the southwest, with 
very food results. 

Removes Skins and Seeds Quickly 

A SCIENTIFIC fruit and vegetable 
presa has been designed wlilch 
shortens work, sn\es food and Improves 
the flavor Apple sauce Is made with 
the iJHiu os, then removed with this 
rutary press. It Improves the fluvor, so 
authorities tell us. The wooden roller 
can be given a good scrubbing ufter use. 
By the removal of all skin# on vegeta¬ 
bles, stomach doctor# tell u*s much Irri¬ 
tation to this organ Is reduced 


High-Speed Drilling Without 
^Breakage 

Q V ICK-CH ANG W drill chucks for 
drills with taper shanks are noth¬ 
ing new, but the makers of the one illus¬ 
trated herewith believe they have In it 
something that Is new This chuck has 
a safety dc\lce which prevents drills, 



A presa for seeding and paring fruit 
and vegetables 


taps, reamers, oountevtorea, st&* from 
breaking and burning. The device in 
question consists of s soft steel pin 
which driven the oollet without * hitch 
ordinarily, but which shears off when 
the cutting tool Is overloaded. Hie 
sheared pin is then removed by simply 
loosening s screw, and a new pin in¬ 
serted In its place. Soft pine are alto¬ 
gether cheaper than hard, shaped and 
edged or pointed cutting tools. And 
aside from this direct economy, It is 
Ualmed that steel can he drilled at a 
rule of G to 7 Inches per minute when 
the operutor knows that he cannot harm 
the tool, und oust iron at 10 to 14 Inches 
per minute In drilling at this rate two 
ntrong chip* dm clop and force them¬ 
selves out of tlie hole, carrying with 
them nuuh of the heat generated 

A German “Stunt" for Saving Gas 

O NE of our Uennun correspondent# 
show# us a rather clever use of an 
ordinary licutlng cull In conjunction with 
a gas #t«\e Two hole#, one ubo\e the 
other, are pierced In tlie outer member 
of a double Ixiller or sluillur veswH, the 
two end# of the coll are Inserted, and 
the coll Itself arranged no that when it is 
#et over the gn# burner It tukes an ad¬ 
vantageous iKudHon with reference to 
the flmm The coll In 111Itnl with water 


electricity is to be trmualttod by * 
submarine cable front Norway hums* 
diately to Jutland. Any dftflfenlties at 
first tmoountarad in this connection hsve 
been overcome by using direct In the 
place of sltenating current The ooet 
of the scheme is estimated at 40 mtltton 
kroner, covering the cable to be laid 
through the Bkagsrrak, the erection of 
two large receiver stations at Vendyasel 
and Koldlng respectively, and the in- 
stallstlon of high tension lines destined 
to carry electricity to Jutland, as far 
southward as the German frontier 
Zealand and Funen, on the other hand, 
will by means of the cable already in¬ 
stalled In the Bund be supplied with 
Bwedlsh electricity, which even at pres¬ 
ent Is transmitted to northern Zealand. 

NDBAVOUS have kmg been made to 
set up permanent vibrations in the 
strings of musical Instruments by electro¬ 
magnet leal means. While an electro¬ 
magnet arranged close to a string will 
attract this on receiving a current 1m 
pulse, In order again to release It a# the 
current* ceases, this process only result# 
in harping of the string, thus being a 
mere equivalent of striking or pulling It 
with the finger 



An efficient besting mil for use with s gas-stove 


at the outset and as much water put 
In tlie douhle-l>ofler buae us In considered 
desirable the natural circulation of the 
water whkh takes place with heating, 
hiiU which make# the ordinary kitchen 
holler und the thermo siphon system of 
HUlutiMihlle cooling effective, at once get# 
In its work, and that 1# ull there Is to It 
The single gns flame cun In thl# manner 
bo made to serve three pur]N»#es—It will 
cook something set immediately over It, 
cook tlie contents of the vessel to whlih 
tlie coll leads, and heat tlie water In thl# 
vessel and In the coll for any use which 
It may be imwilhle to make of It after 
the cooking 1 m done 

Transmission of Electricity from 
Norway to Denmark 

HE question of transmitting elec¬ 
tricity from the Norwegian water¬ 
fall# to Denmark 1# now well under 
wuy, n committee of official representa¬ 
tives for Denmark, Norway and Sweden 
being at present engaged in establishing 
a definite scheme In fact inaiiuwh 
as the possibility of carrying electric 
power from Norway across Western 
Sweden ns far as Gothenburg, and 
thence by submarine cable to Denmark, 
had for some time been under discussion, 
Sweden obviously Is likewise Interested 
In the scheme. However, the Danish 
representative, Prof Wm Rung, has 
just worked out a new plan by which 


According to German press notices. 
Dr Otto Schaefer, of Hamburg, has, for 
the first time, succeeded In design lug an 
attachment which receives a number of 
current Impulses corresponding to a 
number of vibration# of the string The 
sound produced by pressing down a key 
Is said to have a surprising effect, being 
Hoft and hill, free from any secondary 
nolHes und comparable with the softest 
Htrlng registers of un organ. Some diffi¬ 
culties experienced in carrying out his 
Idea, Dr 8chaefer only overcame after 
tHuoy years' assiduous work. 

A point of especial Importance and 
which shows the great superiority of 
the new Instrument as compared with 
organs, is the fact that in addition to a 
pedal, alternating the intensity of all the 
wounds struck at a time, the atnogtb 
with which each key It depressed will 
control the strength of the corresponding 
sound br fact, the sound is said to 
obey the slightest pressure of the finger 
even to the point of allowing a vibrato 
to be produced, the melody can, ac¬ 
cordingly, not only be set off from the 
accompanying voice* but can be brought 
out with the whale charm of swelling 
and waning sounds. 

The Inventor has so far been able to 
demonstrate the principle of hit inven¬ 
tion. only on Individual sounds and bms 
monHes, but looks forward to the con¬ 
struction of an entire instrument 



A qakk-sad-easy beefier far the 
modem kitchenette 


A New Wap to Cook 

M EATS are placed on this vertical 
grid and shut up Inside the broiler, 
placed over a fire and in a very abort 
(line steak, chicken, fish, etc., cun be 
broiled on hoik rides without turning 
A pan in the bottom catches the juice 

Shingles of Copper 

S HINGLES of copper Is one of the 
product* bring specialised In since 
the war A large American company 
hu# put an the market copper shingles In 
three rise# 0 by 18 Inches, 8 by IS 
Inches and 8 by 00 Inches, all weighing 
approximately 84 pound# to the square 
of 100 feet Tlie roof of a large church 
In Brooklyn, N Y„ is to be covered with 
Hu<h shingle# which are regarded as 
probably the lightest substantial roofing 
material 

The weight of copper shingle# com¬ 
pares with 200 ttounds to a square of 100 
feet for tlie wooden #h Ingles, 400 to 600 
pound# for asbestos, 750 to 1200 pounds 
for slate and 1000 to 2000 pounds for 
tile 


Rotary Pump of Extreme 
Simplicity 

A ROTARY pump with but throe mov¬ 
ing parts, no valves and no packing. 
Is the claim made for the apparatus of 
which n sectional view Is given herewith 
It comes to our attention as the result 
of a recent test at Houston, Texas, dur¬ 
ing which a three-inch model lifted 
aater 20% feet and pumped at 100 
pounds pressure, in both cases bring 
driven by a motor of only one-half horse¬ 
power In addition to Its availability as 
a pump, the device also run as a steam 
turbine at OOOO revolutions per minute. 
The pump, which Is the invention of L. 
F Smith of Houston, Is claimed to be 
suitable for pumping anything from 
water to the thickest of Mexican erodes. 
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Ttgmm tn in Australia 

A N tavtatfiatinti of the geological for¬ 
mations la Omaniand bus shown 
that term 6«£o«iU of valuable oxides 
and oehers exist near Sooktown, eape- 
dally la the rldnlty of Cape Flattery 
A sample of Indian red, obtained from 
that region wo* analysed and found to 
contain almost 60 per cent more Iron 
oxide than the ordinary pigment, one- 
third aa much alumina and no carbonate 
of time. It la stated In the official re. 
port that If the latter constituent Is re¬ 
quired, It can easily be supplied from 
neighboring coral reefs. 

Wax from Sugar Cane 

A ccording to tbe on, p*m ant 
Bmp Reporter, January 16, 1622, 
a wax la obtained from sugar ctwe, 
which resembles carnnulm mux \ery 
much The cane Itself contains about 
1 per cent of this wax, wlikli la found 
principally in the rind In the sugar 
refining process this wax ts removed 
In tbe filter cukes, and the lntter have 
been known to contain as much as 10 
per cent of this substance It U pos¬ 
sible to extract the wax by means of 
ben sine, and there are certain Isolated 
plants which are today carrying out this 
process. The crude wax Is hard and 
brown, and looks much like beeswax, 
but when It Is purified, a product in 
secured which not only resembles tama 
uba wax closely, but which can be used 
to good advantage as a substitute there- 
for. 

Gasification of Coal Dust 

W HAT to do with coal dust has been 
a difficult question which has re¬ 
ceived much attention from chemists and 
technologist*. Burning It tn the furnace, 
briquetting it in admixture with tarry 
products have tieen suggested and proc 
esses and apparatus have been devised 
and are now in use for carrying out 
them* suggestions. Recently, the gas 
manufacturers In Germany have been ex¬ 
perimenting with coal dust In the manu¬ 
facture of gas. In Chcmikcr Zeitung, 
1021, pages 780 to 700, there appeared 
an article cm this subject. In which de¬ 
tails of the operating method and of the 
apparatus used are given Briefly, the 
proc es s consists In atomising the coal 
dust with superheated steam and then 
passing tbe mixture over highly heated 
bodies. In this way the coal dust Is sub¬ 
jected to a distillation process, and there 
are recovered the various products usu¬ 
ally obtained tn tbe destructive distilla¬ 
tion of cosh Ooke dust Is formed as well 
and this reacts with the superheated 
steam to form water gas. The process Is 
continuous and poss e ss e s the Advantage 
of total consumption of all the Ingredi¬ 
ents of tbs coal, as the coke that might 
be recovered In such a process would 
puwss but little or no value, due to its 
granular condition. 

N«v SWtUter and iMMtleid* 

A ccording to tn, r»ch mbun- 

tton, tn i JMme 4m ProtuUt CM mt- 
fw< (Nprt&t JB the AmerUan Out Jovr- 
Mi, Juuqf K1882), the amt party¬ 
ing mlxtnre, ttcoeend from gu works 
end nriffeufty omtnlalng slacked Him 
add ftnpa* nUats, can be nssd to good 
sdvastags as « fartt&aar and tnaactktdfc 
TheSetpnee at this puttying mass ta to 
raaoT, e mtmtntfl and cyannen cow- 
pooada turn Ulnnrtnatlng gaa, and when 


tlie tiotenry of this materlul for this par* 
pose Is exhausted, the mass contains 
about 7 per cent nitrogen. 

As there U contained In thU spent 
inotorial u certain amount of milfo- 
cyanides and forrocyantdes it may be 
used advantageously ns an Insecticide 
and weed killer In this fresh condition 
It must not be used after the plants have 
commenced to grow, as It will destroy all 
vegetation, hut If It Is strewn over the 
ground before the plants come up. It 
will positively kill all growths of weeds 
and Injurious Insects, and by tlie time 
tlrnt tkfr plants have come up out of the 
ground its poisonous character will haw 
disappeared and its properties < hanged 
Into that of a fertilizer In order to he 
able to use It first hand ns a fertiliser 
It Is necessary to age It Tim aging 
process serves to convert the sulfo- 
cyanlde* and fcrrocyanldes into am 
monlacnl products. Careful tests made 
with the material have corroborated tbe 
claims made for it 

Rubber Latex in Paper Making 

T HE rubber latex, In the condition 
in which It Is tapped from the tree, 
that is, In the nun-coagulated form, Is 
used In admixture with paper pulp in 
the heater to form a rubber pajier, which 
In said to tsmses* remarkable properties 
While the process mnv not lie practical. 
It is \try Interesting Hnd has been pat 
ented in England and is a reflection of 
the sirenuous efforts that are being nmde 
at the present time to find new outlets 
for the superabundance of rubber in the 
world The process consists in adding 
the latex to the extent of 0 5 to 5 per 
cent of the paper stock to the pulp 
beater After u thorough mixture has 
been obtained, a coagulating agent Is 
added, such as acetic acid or mineral 
salts, which converts the latex mixed 
with the paper fiber Into a gel The 
paper-making process Is then carried out 
in the ordinary manner, and the dried 
paper inn be vulcanised by the cold vul¬ 
canisation process. The product la a 
paper of high strength and considerable 
resistance to shearing It Is claimed 
that a very good grade of pajier can be 
made In this manner from very poor 
quality pulp For further details the 
reader is referred to British Patent No 
107,985. 

Ammonia from Sugar Refinery 
Refuse 

A CCORDING to the French magazine, 
L'tinffWU, November 15, 1921, a 
sugar refinery In France has undertaken 
to manufacture ammonia from the nitro¬ 
gen found In molasses and vlnasae, 
which in recovered In the process of 
refining sugar It Is estimated that If 
all the molasses produced In France were 
treated by this process about 17,000 tons 
of ammonium sulfate would be pro¬ 
duced yearly 

VJrcom Sflk with Artificial Resins 

A rtificial silk u made from via- 
coee, or rather one type of artificial 
silk In known as viscose silk. In dyeing 
tills sort of material, It has always been 
difficult to obtain fine dark shades. An¬ 
other difficulty has been the tendency of 
the silk to be affected by water Accord 
lag to a recent discovery made by K. 
Brooner of Mulboute, France (eee Brit¬ 
ish Patent No 171,125), the artificial 
rests that U obtained in treating pfaenefl 


with formaldehyde Is added to the vis¬ 
cose before spinning and preferably be¬ 
fore ripening The addition of the aril 
fldal mtn has the effect of making the 
Milk threads take darker shades In the 
dye bath It also enables them to resist 
more effectively the action of water 

Borax in Photography 

T HE action of borax tn photography 
Is \cry paradoxical, an in certain 
cases when added to the developer It 
serve** to accelerate ItH action and In 
other cases It has a retarding effect 
Tills Is explained by tbe fail thHt whlU 
borax will give a decided alkAllne re¬ 
action when dissolved In wuter ulone, 
still wlien added to a tausth soda sola 
rlon It will decrease the alkalinity of 
the Bame Hence, when It Is uddid to 
such a developer ns hydroqulnone con 
mining caustic soda, the alkalinity is 
reduced and the developing u< lion of the 
reagent Is retarded Other substances 
such aa bicarbonate of soda Hnd Hodlum 
phosphate will do the same tiling Borax 
bus been recommended ns an addition 
to developers In order to produce a ill 
mtnlslied grain In the picture (Sec De¬ 
cember 31st number of Chtmiral Trndt 
fournat ) 

Fertiliser from Blast-Furnace Gas 

P LANTS need earUm dioxide to grow 
The air contains this gas to the ex 
tent of about 663 per cent When this 
proimrtlon is increased us In the nlr In 
green houses, the plants were found to 
grow iniu h more rapidly but the cunt of 
prodming the additional carbon dioxide 
gas Is out of projMirtlon with the re¬ 
sults obtained. According to Canadian 
ChcmUlry and Mrtatlurpy, Jnnunry 
1622, (xiierlimmUi hu\e been made in 
Germany In using the waste gas of blnst 
furnaces for this purpose The success 
obtained therewith was so great that 
special nurseries have lawn established 
In connection with the plants of the 
1 Putsch Luxembourg Oomjmny and the 
carbon dioxide gas la pumped directly 
from the steel plant to the green-houses 
and sown fields of the nursery The re¬ 
sult has been an Increase In plant nub- 
stance amounting to from 50 to 300 per 
cent, according to the nature of the plant 
treated It Is estimated that the gases 
obtained from the consumption of 1100 
tons of <“oke in the smelting of loot) tons 
of pig Iron are sufficient to produce 4000 
extra tons of edible plant material If 
all tbe gases were used in flits manner 
from an average yearly production of 
15 million tons of pig Iron in Germany, 
then the extra yield of final materials 
would far exceed the present crops 

Aluminum Varnish 

I T Is well known that a coating of 
aluminum will protect Iron against 
tho action of high temjwratures. Many 
processes have been devised for apply Ing 
this coating, but they all require the 
use of special apparatus and exact tech 
nlcal knowledge for their application 
During the course of an Investigation 
Inl o the distillation of coal for by-prod 
uct yield. It occurred to the finest Ign- 
tnrs, according to Brmnttoff CHemie, 
1021, page 348, to attempt to obtain such 
a coating by using aluminum jwwdcr 
mixed with ordinary rosin varnish The 
varnish was made by dissolving one part 
of rosin In five parts of bensol, and 
enough commercial aluminum powder 
was added to give a mass of tbe proper 


consistency The inn parts thnt were 
to he coated with this preparation were 
first carefully cleaned and filed smooth, 
(minted with varnish and then subjected 
to it tonqienilure of about 750 degr e es 
t ent {grade The orgnnti matter burnt 
off ami the aluminum remained behind 
on Hie Iron In the form of an absolutely 
homogeneous uniform routing, which af¬ 
forded ample protet tlon against high 
Uiiqieratures. Tills process tun lie used 
by anyone and doea not require any 
Iwlinhul skill to obtain the correct re¬ 
sults. It la not advisable to use pure 
aluminum powder, but the coiinnenial 
produ't us that eontiilnH a little sine 
which has a very beneficlul effe< t 

Utilization of Cotton Stalks 

F jV \ 1* R\ Mur there are viiKt quantities 
■J of cotton stalks, burnt up nr div- 
!*>►** <1 of In other fashion, In this country 
anti othir cotton growing lands. The 
lit Him t Ion of these stalks Iioh been dis¬ 
cussed In an article, ap|»*uiing In the 
liullrtin of the Impirtal tnutitute The 
Id Mitigation Iihm shown that the stalk* 
fonn a promising material for paper 
making and thnt (lav might lie used as 
well for obtaining antic ntl(l tar and 
(hurcoal by a johkvmh of dry dlstlllntloit. 

New Petroleum Products 

P ETOOIJbUM has hetn occupying the 
publli cm* recently In vli w of official 
gowrnim-ntul nporls regarding the de¬ 
pletion of supply which, It Is claimed. 
Is now insight J II James, In Cht hi leaf 
tnul Ut falluryitinl fn/zhu rnnff 1022 200, 
do**H not ap|M*iir isriurbed by this an¬ 
nouncement, but hus gone ahead and de- 
vi I«i|mh1 some m w uw h for pttroli uni by 
iiHHlIlbatlon of the dlstlllutes obtained 
tlurcfnim to yfild oxidation priMlucts 
of iHirthulur Milu* Tlie oxidation la 
brought about by the proper choice of 
temperature and with the awriHtunco of 
ratuhHtK The pniductH represent all 
alng<w of oxidation from ulrohols to oxy> 
gemated hi IiJh. Tbe addle portion of the 
oxidation product was nejMiruted and 
treated with ruustb soda The result 
whh a Imrd resinous mass. The sugges- 
tlon Is made that these resinous sub¬ 
stances may be used as cheap varnish 
gum and pnlnt film substitutes 
The possibility of de\eloping a new 
fuel from the cheaper fractions of pe¬ 
troleum Is also presented by carrying 
out thi oxldutlon at higher tempera¬ 
tures. Gas oil or residues from cracking 
stills <un be oxidised In thla manner 
Hitd beenuso of the tendency of the oxi¬ 
dised pniductH to deconqiose thermally 
anil yield suhstances having a lower 
molecular weight, which are therefore 
more volatile, low boiling isdnt mixtures 
can be obtained which He within the 
gasoline range It Is also hinted that 
the heavier fractions of these oxidised 
oils iimv pertmps find use In the lubriea 
tlon of internal combustion engines. Tlie 
oxidised oil can also find application in 
the fli Id of oil flotation 

Radium in Csccho-Slorakia 

A OTORDINO tn the Conmu-n* Tte- 
ports the uranium ores, which are 
fonnd at Jnchymov in Bohemia, contain 
large quantities of radium The known 
supply will last 20 years at the present 
rate of production About two grams of 
radium are produced each year Steps 
have been taken to modernise the iiremad 
plant and Increase the output of tbe 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices , Tools, Farm Implements , Etc. 


_ PgUfajjig to Agggjlg 

SHEATHING FOR AIRPLANE PRO- 
PELLKRfl.—T F Hamilton, Hamilton 
Ariatkm Field, Milwaukee, Wta. An object 
of tbe invention in to provide a construction 
In airplane propeller* whereby the metal 
■heatikimr la p reve n ted from buckling, doe to 
tbe toeing of the propeller blade when driven 
at a blah speed* and alao whereby the ac¬ 
cumulation of water, especially at the outer 
extremity of each blade tip, la prevented. 

PLANS FOR AIRCRAFT — J F Buck. 
<V> WaH flU New York City, N Y The 
invention: alma to provide improvements in 
aireruft, ut&hdng lifting aurfacea commonly 
termed “MrofoUa.** An object is to provide 
a construction which w© be capable of a 
far greater amount of speed with the same 
engine power without in the slightest effect 
lng Us lifting qualities. A further object la 
the co nstr uction of a device in which a given 
area will exert a far greater amount of 4 lift** 
than haa hitherto been poaaible, 

FLYING MACHINE.— F O Hanky, 
915 W 8th BU Bast Liverpool. Ohio The 
primary object of this invention U to provide 
a flying machine which Is capable of rising 
and descending In a vertical line. A further 
object is the c on struc ti on of a machine which 
will incorporate certain mechanism permit 
ting it to move at a tangent to both the hori 
sontnl aad vertical, as well as the horizontal, 
and in which the course of the mnehiue may 
be readily guided through the air 

FLYING MACHINE.— A L. Makpi*, 
General Delivery, Narrows Park, Cumber 
land, Md. The Invention la particularly de¬ 
signed as a Laud and air vehicle for carrying 
pa ss engers through the atreeta of a city, or 
to distant points through tbe air The «m 
atruction Is such ns to permit of its being 
partially folded when In the streets or in 
storage, and when traversing the air is 
adapted to be extended to its full capacity 
so as to properly function as an airplane 
It la constructed also tor safe landing and 
departure from water, and permits of safe 
traveling throu gh the water as a hydroplane. 

_ Pertaining to Apparel _ 

GARMENT SUPPORTER— J P Wil¬ 
son, 1135 Francisco Ave., Francisco Apt 
No. 4, San Francisco, CaHf An object of 
this Invention la to provide means whereby 
the tab carrying tbe button cooperating with 
the clasp will not become quickly worn or 
detached from the supporting means. The 
support Includes a tape and clasp provided 
with a hinged tongue, said clasp presenting 
a plurality of openings, the tape being 
threaded through the openings and around 
the point of the hinged connection, and a 
button Moored to the outer end of the tape 
adapted to cooperate with the tongue of the 
claapb 

BtJCKLBw—A. J Wood, R. F D No. 8, 
Bos 68, Mrnliitfcwn, Midi TM* Invention 


relates to trouser supporting means, for en 
gaging the top button hole of the fly or front 
portion so us to prevent sagging of the 
trousers as well ns the belt at this point 
The buckle Is provided with a hook or like 
device adapted to support the trousers, but 
will in no way interfere with the buttoning 
or unbuttoning of the trousers or usual work 
ing of the belt 

GARMENT —B. Lubtoabten, 2233 
80th Street Brooklyn, N Y The invention 
relates to garments of a bifurcated type One 
of thi objects to provide a combination clos¬ 
ure tor the lower end of the leg members, 
by means of which the open aid may be used 
in its full opeu position or may be drawn by 
means of a drawstring to prmidt 11 rlomiru 
of the bloomer type 

GARMENT FASTENER—A Rock*, 
850 Book Street Bronx, NY An object of 
this invention is to provide a garment 
fastener more especially designed for use on 
cornets and similar garments mid arranged 
to permit the wearer to readily dose or open 
the corset and without danger of the corset 
becoming accidentally opeu after it is closed 
A further object Is to permit of applying the 
fastener to various types of comets without 
requiring owentinl changes In the construc¬ 
tion thereof 

TIE HOLDER AND RCTMNFR—M 
W Rkkhk, 321H Myrtle Ave Omulm Neb 
The in vontlon has particular reference to a 
necktie holder and retaining dev loe for use in 
connection with soft collars. The principal 
object is to provide a tie former and holder 
which will closely stimulate n hand tied tic, 
including means for fastening the anme to 
the wings of the collar which moans may 
simulate any one of n number of fastening 
devices in general uw 


Chemical Processes 

PROCESS OF^THE PRODUCTION OF 
AROMATIC ALDEHYDES AND THEIR 

hi iiarmmoN derivatives— c o 

BEXfturm nod A V and W \ansklow, 
e/n Chocolate Products Co Pratt nnd Con 
cord Bts., Baltimore, Md The invention re 
late* to a process nnd apparatus for the pro 
dnetlon of aldehydes and their derivatives 
and haa reference moro particularly to the 
monohalogen derivative of the eom^pomHng 
aromatic hydrocarbon or its substitution de¬ 
rivative which is hydrolyxed by an aqueoua- 
alkali solution to the corresponding primary 
alcohol, and this alcohol Is then oxidised to 
the aldehyde by means of a hypochlorite soln 
lion 

PROCESS OF PRODUCING TITAN 
IUM NITROGEN COMPOl NDH —F Vow 
Biobowsky and J Ha*thav 1412 Snn 
Fernando Blvd t Glendale, Calif The in 
vention relates to a process of producing 
titanium nitrogen and the like compounds 
from midi minerals as Ilmen it r» and nn< of 
the important featnres resides in the re¬ 
covery or production of such compounds by 


heating ilmenlte with an agent such as car 
bon and in the presence of nil agent such as 
nitrogen, at a temperature of about 1100* C 


_Elwirieti Devices 

ELECTRICALLY HEATED PRESSER 
FOOT — Hm-iii E. Rudolph Box 3484, 
Lowell Aria. The object of the invention 
Is to prov ide on the presser foot of a sewing 
machine un electric beating attnehmeut so 
that the prewar foot serves. In addition to Its 
ordinary function the function of an Iron 
to press seams, buns, pleats, tucks, etc., ns 
they are being stitched on the machine (flee 
Fig 1) 

SHAMNG BRISK— J C Paiik 1105 
Mission St, San Francisco ( ttlif Among 
the objects of the invention is ti> provldi u 
self feeding and electrically heated shaving 
brush that is convenient to hamlh ready for 
utie almost instantaneously utter turning on 
tbe heat, can be regulated as to the amount 
of soap to be fed into the brush, and tau be 
conveniently carried along in u suitcune 
ELECTRIC FIYTl RE FITTING AND 
METHOD OE MAKING H\ME — D 
UoiDltll c/o \rmw TikiI Mfg Co Bridgc- 
jmrt. Conn The Invention has particular 
reference to a form of hi<lu> \n ob¬ 
ject is to provide means by which tin fitting 
iw simply and ofhrirntly fornnnl from ti singk 
piece of sheet metid, and width in its coin 
liUtcd stun presents a finished up|Htinuirt, 
wlunb) smooth edges and surface h arc pro 
muted, ho tliut the insulation is not worn 
out by contact with rough fittings 

LOOK— 1> rioKFMAX mid E I ahto*, 
addn ss D II F 1 hibbon lai Third Avi 
New York, N } The aim of this invention 
is to provide a device more particularly 
adapted for u*o in comit>rlion with au vice 
trical einiiit of hii automotive vclmlc but 
not necessarily limited to tliis aduptutiou, 
nnd b> nouns of which it will imt he iii*cch 
sury for nil operator to utilise a k«y to 
cmnpleti closing nnd opening of the circuit 
\ further object is to construe* a lock in 
which un alarm will be given upon an 1111 
uutliorimsl tarson endeavoring to manipulate 
the mi mo 


Of General Interest 


WASTE FUEL OIL RALV \ G 1 NO 
BARGE—H M FalKKUT, 400 W 23rd Ht 
New York, NY An object of this inven 
tion is to provide a means for expeditiously 
separating fuel oil from water as the sumo 
is discharged from the tanks of oil burning 
vessels A further object is to provide an 
apparatus which automatically operates to 
receive the mixed oil and water separate the 
same discharge the water and retain the oil 
The apparatus Is Inexpensive to operate and 
liighly efficient in its purpose. (Sec Fig 2 ) 
KITCHEN CABINET — W M Oaila 
omen, 215 State St, Litchfield III The I 11 
vention has for its object to provide a device 


wlurii lam a relatively great capacity being 
adapted to hold a large number of uteimUa, 
width permits of access to any particular 
artitle without the necessity of removing or 
displacing any of the other articles contained 
in the cabinet, width Is convenient, simple 
ntnl durable, attractive in appearance, oanl 
tury in uno, and Inexpensive to muon factors. 

ATTACHMENT FOR COLLAPSIBLE 
TI BBS — I H Tubxkb, address Turner 
White Metal IV 218 Raritan Ave., New 
Brunswick, N J This device is designed to 
produce a closure nnd sprcmler fur ueo with 
collapsible tubes, more espet islly those con 
tabling glue The glue of collapsible tubes 
tends to harden at the neck, making an irreg* 
ulnr scat for the closure, whereby leakage la 
liable to result aa well us hardening of tbe 
tube contents. The doviee Includes a threaded 
xone on tbe shank of the spreader, the ar¬ 
rangement being such that n tight closure is 
♦ fleeted and no mutilation of tin. threads lit 
the neck or disruption resulting from the re 
pented insertion and retnov h 1 of the spreader 
(Bee Fig 3 ) 

HAND B\G — \ Kiikk e/o Elk Lea 
tin r 1 .ooda Co , 1 MMV 2*)th St, New York 
l ity, N Y This invention relates to hand 
hugs having un interior inuln po<ket and in 
it nor side pockets on apposili sides of the 
main pm ket The nhjist is to provide a hand 
bag which Is exceedingly simple to mnnnfac 
tore unci without seams hi the body and to 
remit r tin hag viry durable and neat in ap¬ 
is nnitiet 

IIVTTU\P-J F Kh 1 vk Box AW Ot- 
toville Ohio An object of 1 lit. invention is to 
provide a trap 111 which the bait is positioned 
upon a hinged plutform equipped with s 
mix el form of trigger machniusm which wdll 
qohkly o|h mb the trap dour nfti r the roi 
hus mitiml \ furthir object is to provide 
a trap w hieh may lie 1 tuuly kept clean, 
which Is strong simple, nnd efficient in use, 
and which will be comparatively incxpi mdve 
to mHiinfjictnrc (See Fig 4 ) 

KINDI R F A Wenmay 3-18 1st St 
Brooklyn N * This invention hns refer- 
1 neo to such finders ns are used in connection 
with photographic inslruim nls The primary 
object of flu iiivfiithsi Is to provide n finder 
which may lie Accurately ndjimted for both 
horixontnl and vertical planes, and which i« 
so arranged tliut tameni him may be movod 
to repster Into a position which will permit 
of a reproduction of an image wltldn the 
tuimra corresponding to the area included 
within the held of the finder 

METHOD FY>R PUODUOINO WOOD 
FIjOI It — T J OtTYMxmiAM 5 Uoricon 
\\e,, (ih ns Fnlls N \ The invention re 
lutc^s to n wood flour such us Is tim'd in the 
innmi fin 1 11 re of phonograph munis nnd 
other articles. The object is tn provide a 
method for prod in lng wood flour from raw 
Hnwdust the method consisting essentially of 
screening the snwilust grinding the screened 
Hnwdust unde r d< v* lopment of heat to vapor 
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iso tb« moUtore, and bolting the sswdost to 
separate the coarse from the mood flour 

SWING -~\\ K Braymkb, Box 444 Kie¬ 
fer Okie. The object la to provide a foot reet 
for ao-caJlod porch" m winjra. the rent being 
mj coiutmrtnd that it may bo readily at 
tnched to a standard type of swing A fur 
ther object ia to provide spring mean* in 
connection with the rest which will permit 
the mime to lower when the user placet hie 
tn t thereon preparatory to entering the 
awing 

DISPLAY CARD—J IVjmbto, 05 Frank 
lln Ht, New York N Y This imention has 
for it* object to prm ide a display card which 
limy be utilized by dealer* or in window 
diapluy, and by meuti* of which a piece of 
cloth may be presented in *nch manner a* to 
more neuriy conform to the npi*oarance of n 
completed garment, although the card may 
readily be iitlllaod at a cover plate for the 
folder receiving a number of pieces of cloth 
one of the piece* being nhnwn In the manner 
described 

DISPENSING DEVIDE - T W Tir 
many, Wineted, Conn Tin* (mention mm* 
to provide a dctlee of tills character more 
particularly adapted for use in coiiikk tlon 
with pill*, paper clips, t tc A further object 
1* the construction of u de\ice hy mi mis of 
which the pina or rlijts may be nadily with 
drawn and which shall also present an ex 
trcmely neat nppriiraiict 

EGO BEATER - TT G Tkkthkll. 45 
fohn St Tnrrytown N Y The primury 
object of the imintlou is to provide a form 
of handle for egg hunters which in offset and 
will thn* do away with the disudvantugoe 
commonly found In (lexicon of this nature 
among thorn lln scratching of the «>|>eralor a 
knuckle* on tin gi ar when 1 utid the inability 
to aee Juet when tho material has been 
stirred In rumw where *mnli quuntitifta of 
material arc used 

REPOimiNG ATTACHMENT — J P 
Quinn, 157 St Ann a A\e New York N Y 
Thn invention alms to prmtile an attachment 
for uhu In connection with percolator* which 
are utilised for the imrcolating and diwpcns 
ing of hmerngc* In rcataurnuts and like 
places. The object I* to provide an attach¬ 
ment by means of which the otierator may 
readily effort a withdrawal of fluid from the 
haM of the receptacle oml n relntroducHon 
of the name at the uppir nid of the recep¬ 
tacle, without aplaKhing or injury to him 
self 

FLEXIBLE RRADFLI*! —W Maui iw 
and A Bai hcii nddreas \ Bauscli K22 
Flnthush Axe Bmoklyn N Y The Invrn 
tion has for nn objis t to prt»\ ide a hme. h t 
box and coutioctlug mmn* whin in the xari 
oa* boxen or parts of the braceli t are urtlc- 
ulatod slightly in n simple and effoctive mnn 
ner, and In which upstanding beiidahlu lug* 
are presented for recrixlng coupling ring* so 
that when encircling two lugs u pixntul hinge 
conuection will he provided 

ADVERTISING DEVICE—If K Mao- 
IkiuiiAii i/o \ M D A Tientsin Chinn 
Hie general ubjwt of the intuition is to pro 
vide a mount for tilt advertisements disposed 
longitudinally of a mr beneath thn roof in 
the customary position of aueh wh retire 
mentn anil having menu* to intermittently 
turn thn ndverthdug mount about Itaown hxI* 
through the medium of a fan adapted to be 
turned bj wind pressure due to the motion 
of tlie car 

REFRIGERATOR — \V L Hum met, 
2f>11 N Richmond St Chicago HI An 
object of this invention ia to provide n re 
frigeratnr having a plurulity of compart 
menu and provided with mean* operable to 
permit air to circulate freely from one com 
pnrtment to another when the comportment* 
are cloned and to prevent the passage of air 
from any compartment to the adjacent com 
partment when the door of that particular 
compartment is opened 

COMPENSATING DEVICE. — G O 
Okay Box 234 Butte Mont The Invention 
hoe for it* object to provide a device of the 
character specified cepecluliy adapted for uae 
with chart display apparatus, for eompenaat 
ing for difference in speed due to the unequal 
sixe of the roller* while the chart 1* winding 
from one and winding on to tho other 
PAVING BLOCK AND PROCESS OF 
MAKING THF SAME—J S Downaid, 
1015 American Fuhauge Bunk Bldg Dalian, 
Texas. The Invention rotates to paving block* 
used aa a wearing aurfuce upon a anltable 
hone or as a pavement without a base other 
than the Mock itself The process consist* 
of mixing particle* of natural asphalt rock 
with a mastic consisting of rock asphalt 
powder pure asphalt, and a substance hsv 


Ing a high melting point. Introducing the 
mixture Into a mold to form Mocha, and sub¬ 
sequently cooled with water 

CATAPULT AND PROJBOTILE 
THEREFOR.—C B. Tibuuiazv. 25 W Ful¬ 
ton St, GloversviUe, N Y The purpose of 
this invention is to provide a catapult of ex 
tremely simple construction, which is manu 
ally operable to impel a ring like projectile 
tn different v clod tic* and in such manner as 
to maintain the projectile hi upright position 
during flight. A further purpose is to pro¬ 
vide a projectile constructed tn permit of its 
looping a target and running It* adherence 
thereto so that the accuracy of the shot may 
be determined. 

BEI>STEAD AND OTHER FURNI 
Tl'RE — S B Gamble West Perth, West 
Australia Australia. The invention relate* 
tn a dovetail fitting formed of sheet metal, 
whir h may be lined in the Joints of bedstead* 
and other article* of furniture, an object 1* 
to provide a fitting of this kind particularly 
applicable for connecting the frame of a 
spring muttrcH* with tho u*na1 woollen bed 

|M>StS 

SOUNDING DEVICE—V TT CoYUET, 
i 3815 Bernard St Chicago ill Tlic object 
of thi* invention i* to provide a noundlug 
device to take the pi net of what i* commonly 
known as it load lint ouch device being ad 
jiiHtuhln to the work to which it 1* to bt sub¬ 
jected The device includes a blade, pin* so 
cured to and extending outwardly from the 
blade and being ndnpted to lie at uii angle 
to the direction of travel By this device it 
is not necessary to slow the speed of the: 
vessel 

METHOD OF FIXING DOLOR MARK [ 
INGK ON THEKMOMETFH STEMS—II ] 
T KuiurL, e/o Airntimllg 786 Grote Ht 
Bronx N Y The invention relate* to the] 
manufacture of high-das* clinical thormom 1 
rter* mid include* mean* for fixing the mark 
Inga on the stem by firing the marking bring 
first applhri through the medium of a vitri 
flublo color which will fuse when subjected 
to the heat of the firing kiln Means are I 
provided for kti ping tho mercury bulb *uf i 
fiiiontiy cool to turn nit such expansion as ! 
will cams fracture of the instrument ' 

AITOMVTIC MHK VLVUH —C A I 

Andcrhon 803 Doulmout Ht North Brad | 
dock Pn The obji-ct is to provide a device 
adapted to lie moved around from place to 
place nt various locations witliin u residence 
factory or nn rentitili establtalunriit wherever 
tin re serins to be u sjKf ial source of danger 
The initiating cause of the alarm i* a form 
of thermostat und comdifta of metal plates 
adapted to Is warped from a uorinul arrange- 
intnL b) a rise in Umitcrnture 

MONOLITHIC 'WALL—M J Graham, 
1927 Didder Av« Beau in out, Texas. Among 
the nlijtit* of thm invention is to provide a 
monolithic wail of simple InLxiH'iudrc con 
Ktriiction in connotthm with width lx»th the 
inside ami outride surfnet* may he similarly 
fornn d und ornamented as desired, u« well 
ns one which will be strong and durable *uid 
i* cupnblc of easy and quick formation 

I HAME AND TRACE CONNEDTkit.— 
tF II llAiYmou Box mi, Stevenson Wash. 
The purpom of thi* luvuirion Is tin. provision 
j of n d< vice for connecting u lmme and trace 
' formed of ro|H» which eliminates the ncces 
1 *it) of splicing the truce nml permits of the 
! longitudinal ndjuatment of the trace while I 
ut the same time securely maintaining it In 
adjusted position without subjecting it toj 
any upprulabk degree of wear i 

TRINTh R S 8L1 G AND RULE —W E. 
Tailor. 2U2 \\ 20th Ht Ntw York N Y 
Tho invention relates to slug* and rules and 
mold* therefor to produce slugs and rule* in 
strip form The slug a* invented by this 
patent imludcs s solid body portion having 
a plurnllty of parallel openings extending 
from one end to the other, and the material 
between said opening* forming a longitudi 
nally extending strengthening web, 

ROAD CONSTRUCTION —0 H PAD- 
oett, 718 N A St, Edwards, N Y The 
primary object of this Invention is to pro¬ 
vide a track or wearing rati in roadways on 
which vehicles may be driven, and to so 
construct the track that it may sene as a 
mean* for draining the road, thus helping 
to maintain the road in good repair 

COMPUTING DEVICE.—G D John 
sow, address Mr*. G D Johnson, Adminis¬ 
tratrix, 8700 3d Are, Bronx, N Y The in 
vention relates to a device for computing 
weight per square foot of leather belting. 
An object U to provide a mechanical device 
comprising parts bearing scales having cer¬ 
tain relations so that by setting certain 
parts at certain relative ..position* the weight 


in decimal ounces, the total weight of the 
roll being known, to indicated upon the device 
without the necessity of the use of additional 
cahnilating instruments. 

SPRING PAD. —ft. B. Mamvi end ft. 
Krakau**, 1780 Morrison 8t, Bronx, N Y 
This invention has for its object to provide 
a spring or cushion pad which Is simple in 
construction, cheap to manufacture, and ar¬ 
ranged for convenient insertion in a casing 
in any desired number of units. Another 
object is to permit of conveniently forming 
the pockets in pairs for corresponding pairs 
of springs. 

WALL CONSTRUCTION —D J Flynn, 
222 Elm Court, Elisabeth, N J The object 
of tho Invention Is to provide a wall con¬ 
struction formed of hollow building blocks 
arranged to compensate for any irregularities 
In the Mock* when building the Inner and 
outer wall sections and tying the same to¬ 
gether Another object 1* to provide s block 
capable of one as a whole, or to he split by 
the mason as i tad rod 

MITIIOD AND MEANS FOR PRINT 
ING —L. E, Mr ncmwAKD, 8300 Montgomery 
Road, fincinnnti, Ohio. Thi* invention is 
particularly intended for the printing of the¬ 
ater ticket*, by moan* of n cylindrical print 
ing plato composed of half sections produced 
by setting up thn type in separata chases 
with parallel linos, the matter in the lines 
of one rimee running continuously with the 
corresponding lines in the other chase, and 
forming somi-rirculor matrices, the plate 
formed from which will present thn printing 
element* in a continuous spiral 

TRAP—T It SrifriRMAYW, Tho Rexel! 
Store, 200 Green St, Dlienoa, III The in 
vention rotate* to trniw for catching rats, 
mico und other rodent*. An object Is to 
provide * sheet metal trap construction, in 
eluding two compartments for retaining the 
rodent*, until it i* desired to empty tho trap 
or immerse the same tho trap being pro¬ 
vided witli n removable halt holding device 
which will attract tho rodents, but will pre¬ 
vent their lucres* thereto for anting the same 

LEO BLOCK —8 Battauma, 52 Beaver 
St, Brooklyn, N Y The primary object 
of the invention i* to provhle a leg block for 
use In connection with fnrnltnre rnuntraction, 
which will servo to firmly retain the log in 
It* proper position A further object i* to 
proride a leg block which may be applied in 
a minimum of time, and in which any play 
which may come Into bring may be readily 
comi »gated for so a* to again firmly affix 
the leg 

nnLDFR FOR GROWING PLANTS — 
V Kurm fh and O Niwifrueboer, 1024 
Bryant Ave, New Virk N Y The inven¬ 
tion relate* to plant holder* and more par 
ticulnriy to n receptacle for growing plants, 
which is mpcdnlly designed for Indoor use 
The device 1* no constructed that air I* per¬ 
mitted to enter the anil contained in the re¬ 
ceptacle which I* formed with slats, which 
at the lower portion form drainage space 
when the plant 1* watered the unabsorbed 
water bring caught hy a drain pat* 

WRISTLET— T F Kelly 207 Eighth 
Avc New York, N Y The primary object 
of the Invention 1* to provide means adapted 
to be worn upon the arm of the operator to 
catch the drip from n sponge, cloth or othor 
washing implement in washing painted sur¬ 
faces, window* and tho like Tlie device la 
so formed that It may be readily attached to 
or detached from the operator** arm 

TRIPOD FOR MADITTNE GUNS —J F 
O'Mvllky Box 328, Mount Vernon, N Y 
This invention has for Its object to provida 
a tripod for machine gun* arranged tn en¬ 
able the gunner to sight the gun quickly 
and accurately ami to hold the same semi rely 
in adjusted position during the firing An 
other object U to permit of firmly setting 
up the tripod on soft or rocky ground 
ARTIFICIAL HAND — R. F Arm- 
ntronu La Cygno, Kansas. The object of 
the invention is to provide sn artificial hand 
which is capable of readily and easily per¬ 
forming alt of the important functions of 
the human hand, and which 1* of extremely 
simple and durable construction, reliable in 
opt. ration and easy and Inexpensive to manu¬ 
facture. 

TICKET CARRIER.—H Ruoohoi and 
O B Pat x A NT, c/o O ft Paysant, 70 East 
45th 8t, New York, N Y The invention 
had* for an object to provida a carrier 
wherein the tickets are not only held at a 
proper angle for dispensing, but are pre¬ 
vented any appreciable reve rs e movement 
when p re ssure U brought to bear thereof) 
preparatory to their removal. A removable 


spring la arranged at the dMwiffa and to 
reallien tly vmdat removal of the tickets. 

DEVICE FOR HOLDING MATRICES 
IN 8TERBOFLATE CASTING BOXES. 
—C Winklkr, Berne, Switzerland. The 
purpose of this invention is a device for hold 
Ing matricee which k opened, for the pur¬ 
pose of patting In the matrix, and then 
cloeed, for holding the matrix by meana of 
a worm gear, the device holding the matrix 
win remain in position when opened, thus 
enabling both hands to be used for man!pa 
lating the matrix. 

COIN STACKER.—P F Fricsrn, First 
National Bank, Hillsboro, Kens. An object 
of the Invention is to provide an Inexpensive 
device Into which coin* can be readily placed 
anti which will by gravity stack the coins 
and indicate the number or value of the 
stark. A further object la to provide a 
stacker which may be used for stacking 
coins of different rises by substituting dif¬ 
ferent Inner tubes. 

REPRODUCER.—V a Holland, ad¬ 
dress W H Watson, Keene, N H An 
object of tills invention Is to provide a re¬ 
producer having a diaphragm of cotton fiber 
suitably treated with chemicals and vulcan¬ 
ised to give it the necessary reproducing 
qualities, end which will ensMe a larger 
diaphragm to be employed than with ua 
terial* commonly used, and will operate not 
only to more perfectly reproduce sound, but 
dispense with the defects in the sound due 
to eugagement of the needle or stylus with 
the record 

8HOE —L. O Kxntun, 622 Market ftt. 
Chattanooga Twin This invention relates 
more particularly to the making of shoes of 
the blucber type, for children's use, having 
a double tip and vamp portion to provide 
a smooth interior surface such as to obviate 
the necessity of a lining for the shoe et the 
forward port so that the lining may only 
be disposed in the top part of the shoe and 
thuH have tlie appearance of a drill-lined 
shoe. 

STRIPPING COMB— M J Collins, 
1125 Park Ax-e, New York, NY The ob 
jprt nf the 1m ention 1* to provide a stripping 
comb, such as 1* used In the grooming of 
rough-coated terriers, in preparing the dogs 
for exhibition, by menn* of which sn oper¬ 
ator will nt nil time* have an instrument 
axsilable which will be in perfect condition 
for n*e, in that tho cutting edge may be 
readily riinrpcncd, and the comb readily and 
quickly cleansed 

SCALE —J E Burton, 140 A Hamilton 
Ht Cumbridgn, Mass. An object of the in 
vention is to provide a scale which may be 
lnrtnllcd in the ico-box of n refrigerator and 
which will occupy a comparatively small 
space A further object I* to provide a scale 
which will automatically register the amount 
of ice dot mol ted, und ennble a housewife to 
see Ju*t how much Ice there is in the box at 
any time, 

DETONATED ARTICLE—A N Kc- 
htkin 23 Judge Ht Brooklyn N Y This 
invention relate* to articles of wood, metal, 
x itric ceramic, fibrous or textile fabrics, and 
its object is to provide an article having a 
highly ornamental and effective glass bead 
or crystal decoration Another object is to 
permit of producing a surface ornamentation 
wldcb is not effected by change* in temper 
store or by moisture, and is not liable to peel 
off, crack or become injured 

DETERGENT— O M Waou, 000 Jef¬ 
ferson 8t, Fulton Ma. Among the objects 
of the Invention 1* to provido a detergent 
for cleaning the hands or body which will 
have a high efficiency, will be cheap to manu 
factors, and will leave tho skin soft and in 
good condition. It Is especially uaaful as a 
cleansing agent for the hands when they be¬ 
come very dirty The competition consists 
of corn meal, 85 per cent, pow d ered soap, 
14 per rent, and borade add, 1 per cent 

PENCIL CLIP —J R. Frrrow. c/o a B. 
Mow, 511 West 00th Street, Chicago, Ill 
Among the objects is to provide a simple dip 
that la adapted to be applied to a pencil or 
pen caring and which has means for en¬ 
gaging with the fabric of a garment whereby 
the pendl is effectively bald against move¬ 
ment relative to the garment A further 
object Is to provide a pencil dip that is prac¬ 
tical oommmURy and laex pen sire to maau- 
faeture. 

HATPIN —A. CL OiAtnt c/o Edgar Freed, 
Mohawk Bldg.. Portland, Ore, The p u r p ose 
of this Invention la to provide a kttpln, for 
ladles* bate, which Js extremely simple and 
of inexpensive construction, which can bo 
roadfly applied to do hair and hat for at- 
curriy retaining the hat to tbs hair, and at 
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thu MIM time permitting the ready with¬ 
drawal thereof when removing the hat. 

DRAINAGE SYSTEM —W J Snivelt, 
add nm W J Hunter, Main St, Greensburg, 
Pa. The Invention particularly relate* to a 
drainage system whereby sulphur water and 
all objectionable water* that flow from coal 
mtnea into creeJta and stream*, can be gotten 
rid of, the same system may also bo applied 
to dry up mrsmjw and marshes. Tlio object 
is to drain the water to a sedimentation 
chamber, and from there curry it by pipe 
drilled into the ground to a depth of the third 
water level, thns presenting the pollution of 
the upper water strata*. (See Fig 5 ) 
FINGER RING—D P Fontana, 314 
W 10th Street, New York, N Y Among 
the objects of this invention is to provide a 
finger ring construction in which the ring 
body Is formed of hlngodly conncotod section* 
which penult of the opening of the ring dur¬ 
ing It* application or removal By this 
method it is not necessary, as in a solid con- 
structlon, to make the internal diameter of 
sufficient rise to readily slip over the knuckle, 
which so often results In a loose fit (See 
Fig «.) 


Hardware and Tools 


MimOMETFJl CALIPERS —G Cotm 
INS, o/o C W Pings, 173 W 1st St Os¬ 
wego, N Y The chief object of thin luveo 
tion Is to provide a readily adjustable and 
easy reading device, which will obviate die 
necessity of possessing 2-inch, 3 inch 4-inch, 
etc., of the ordinary forms of micrometer 
calipers. the length of the regularly serrated 
bar limiting the extent of its application It* 
simple cunwtr u ctkm for rapid adjustment, and 
absence of delicate parts, render the caliper 
a most desirable addition to nuaklileri, or ex¬ 
port machinists' kits. (See Fig 7 ) 

VISE.— J R. Martin. 132 W lftth St, 
New York, N Y The invention relates to 
work holders used on planers, shapers, mill¬ 
ing machines and other metal working tools. 
The object Is to provide s vise or work- 
holder arranged to accurately seat the work 
on the base of the vise without requiring 
hammering the work down by the operator 
Another object Is to permit of applying the 
device to vises as now generally constated. 


CABLE COUPLING.-—J W H Bum 
and A. P Powell, Box 426, Harrison, 
Idaho. Tbs purpose of the Invention Is to 
provide means by which a rapid coupling 
and uncoupling of two lengths of cable can 
be eff ected without the possibility of the 
ooapHng being sodden tally uncoupled The 
device eomprieea companion coupling mera 
hers, each comprising a connecting link and 
a ooapHng link permanently and slidably 
connected, esrh of tike coupling links being 
detachably associated with the connecting 
link of the other coupling member (See 
Fig. &) 


SELF-ALIGNED INSERT — W W 
Warn, 03 Halsey St, Brooklyn, N Y The 
Invention has particular reference to metallic 
or other Inserts used in connedtion with con 
crate or emndtiou* body portions. An oh* 
Jeet U to provide a simple, economically 
man uf acture d , oom pa ct insert which when 
ptaoed within a mold to be embedded in a 
generate body poithm aligns itself property 
end aatftttfM ft* Alignment thereafter 
TUm^-L. Fonqg, 301 Odgtu St, Jersey 
City, » J. VfceoQeet whkh this invention 


has in view la to provide a gripping struc 
ture for vises and other mechanism which 
will grip articles of different sixes end shape* 
and will at the same time accommodate Itself 
to the particular shajie of the article to be 
gripped Another object Is to provble a 
gripping jaw formed with a number of nested 
parts which will automatically amnime a 
straight line or an irregular line ms pressure 
is brought to bear thereon 

HACK ft AW —J ■ftiUDON, 110 Milchon 
riace, Juliet, Ill An object of the invention 
is to provide a hack saw in which the use 
of adjusting screws to hold the snw blades 
(s obviated A further object is to provide 
a device that bas mums for holding a saw 
blade in either vertical or borisontnl port 
tion and to provide means for holding saw 
blade* of various sixes. 

GUIDE OR GAGE FOR RECIPROOAT 
iNG H\ND TOOLS - IT Bbiuoh Hnn- 
hronrJc Heights N J Among the objects is 
to provide menus whereby the operation of 
the tool Is rendered more positive, to pro 
vide means w hereby the handle may be lot ked 
to the tool to prevent its aecidentnl Hiaeou 
ncction, and to provide a handle whbb may 
be adjusted to the plane of the tool forming 
n couvuiknt handhold At the forward end 
of the tool and assisting In its manipulation 

DRAWING INSTRUMENT — 8 Hoff 
mav J SoirwARTX nml T Hi>u>rv mkJress 
M Lnvitt, 2fifl Brundwny, New York, N Y 
This invention rtlnte* to whnt 1* known as 
an ellipsograph, nnd has for nn object to 
provide n construction wlierrin by n quick 
adjustment different forms of ellipse* may be 
drawn A more specific object is the provi 
rton of an ellipsograph formed on the gen 
oral prim 1 pic* of a compos* with an adjust 
*»Wo giiJilo arranged to guide the scribing 
member for producing clliiwc* of different 
sixes nnd shapes 

VISE -T SXYTJWROWIC7, 832 E. Rau St, 
Shamnkiu l'a An object of this invention 
is to provide a vise, and to provide the jaws 
of the vise with conical extensions sold ex¬ 
tensions curved in cross-section and tapering 
to their outer ends so that wire or other 
device can be conveniently bent around either 
or both of the extensions and the bend bo 
given the desired ore, coll or curvature by 
reason of its location between the extensions. 

WRENCH—B. G Pattkbsow, 408 
Tradesmen's Bank Bldg, Oklahoma City, 
Okie The Invention hn* for its object to 
provide a wrench which may be quickly and 
easily adjusted to o]>trnto upon various ob¬ 
jects, which is antomatlcnlly locked in ad¬ 
justed position wbteh may bo readily re¬ 
leased, and which is of simple and durable 
construction, reliable In operation and easy 
and inexpensive to manufacture 

COMBINATION LOCK —R. Elcook. 
Victoria Mansions, Eloff St Johannesburg, 
Transvaal, Booth Africa The invention ro¬ 
utes to locks In which movement of the bolt 
Is dependent upon a prescribed positioning 
of rotatnblo letter rings or movable numbers. 
An object is to ensure that no opening move¬ 
ment of the bolt can occur until all the gates 
of all tbs movements arc alined, thus pre¬ 
venting the position of the gates being felt 
individually 

SUPPORTING HOOK.—T H RtaA, 116 
Pushtoo Ave^ Newark, N J The invention 
alma to provide a device commonly known 
as a u pot hook." The primary object Is to 


providu a supporting hook adapted for use 
by puiuters or other rucchmiies, umt by means 
of whUh the hail may bn readily nttnehed 
and detached therefrom, nnd the device read 
ily attached to thu supporting member, such 
tut n ladder from which Jt Is to bo suspended, 
vet when nttnehed will reduce the liability of 
it* accidentally becoming dttallied 

SURVEYORS INSTRUMENT AND 
RANGE FINDER —J Cahejuxi 2200 

LeatlitrwcMMl St, Butte, Mont An object of 
the invention la to provide an apparatus 
which i* extremely idinplu m count rm tion, 
nnd en*y to operate without tho employment 
of oomph x mathematical rule*. A further 
object is to provide a plum level attmhmnut 
which serve* to determine curtly and ac¬ 
curately tho amount of elevation or depres 
slon from the horixontu) of any state** point 
TWIST DRILL—F V JoRrrii Prlnee* 
Bldg nong Kong, Chinn Tho invention 
hiiM r*. fun nee more particularly to twi*t 
drills whoso * titling edge* ure tmgulur in 
mriheri outline so that the cutting edgu of 
one flute of the drill leave* sour* of metnl 
in tin hole which are cut by tlio cutting 
irtges of the otlier flute* of the drill An 
objw t i* to provide a drill from which the 
nwnrf or chips will be easily cleared 

POCKETKNIFFL — P W IIallvamon, 
Black IHamond Mbcrtn Cnnndn The main 
object of the Invention b to reduop the c amt 
of producing a knife of this character by 
comitnictlng tho handle from a single sheet 
of material which is stamped to provide tlio 
blad* receiving compartment, which will b* 
extremely rugged, whereby th* same will 
withstand hard usage 

COMBINATION TOOL —M R Know 
BBT, 443 W Chicago Avu. Chicago III Tlio 
Inwntion relates to a combination square, 
level and device for Indicating the position 
of a ph>ce of work hnvlng u circular wall 
relative to n milling cutter or tho like in or¬ 
der to properly mill a kev seat or tho like in 
the work, and to inmirc th« pnqsr engage 
ment of tlw cutting tool with tin work to 
mill u shtt nr the like of a given *Ur 

WRENCH—J J Thom ah. Box 153, Bal 
four, N D An object of tld* invention 
is to provide a wrrm h -with menus n|>ernblo 
to releasnhly and firmly maintain the grip¬ 
ping part* in adjusted position and menns 
for gripping non-circular article* and nlw 
objects circular in section when the handle 
is swung in one direction nnd to release 
the obieet when swung in the opposite <U 
rection 

CHAIN TONGft— C Ahitmihitn 3 Ful 
ton fttrnct, Albany, N Y The object of tho 
invention i* to provide pipe tong* having 
gripping mean* which conform to the shupo 
of the pipe pivoted to the Inver nrm and 
supplying *n conjunction with the gripping 
means, meftns for connecting the free end 
of the gripping means to the lever arm and 
for locking the connecting mean* in engage¬ 
ment with the lever arm 
HTNGF ANCHOR FOR TOILET 
RFATS— G C Dobson, 4547 Park Are, 
New York, N Y The object of the Invention 
Is to provide a hinge anchor for toilet seats 
arranged to securely and firmly connect the 
seat with the hinge to nltow proper up and 
down swinging of the seat without danger 
of injuring the seat or the hinge post. The 
hinge Is simple, dursbU, and not liable to get 
easily out of order 


LOCK—R Giutnihox J71 W 71 H t 
Street, New York N Y The invention re 
latts lo u leak mu*truction uhhli will serve 
to reduce the risk of nn muttillmrixud person 
opening the closure, to a minimum An ob¬ 
ject in to provide a lock, the uppt a ranee of 
which 1h no difft rrnt from that of a conven 
tionnl Imk wldih un unnuthorixed |s>raon 
would 1* lrt to believe that a skeleton or 
numUr k«y would opui hut which cannot bo 
opened without n special form of key 

nRENCn—J C Mah\n 2364 Wash 
Inglon St Lincoln, Nib Tills invention 
hn* for Its object to provide a wrench espe 
ciiillv adapted for twirtlug together wire 
rabln* in wovi n wln_ fvuces, and drawn 
cables around the end uml corner post* The 
h« ad eonrtnl* of section* detachably eon 
riected and Adapted to cmbruti the win* 
lop liter with pivotHlIr connected mumliei-s 
having jaw* for rotatably engaging the head 
raid hind and jaws hnving Inti rengaglug 
mcaiiN for eoiiHtruining the head to turn in 
one direction when tho jaw* are vibrated 

8\\\ KPLltVlNG DFVKT — M 11 
Mti'oKURK Ih it ford Tt xjih Tlu invuition 
relate* to a dev lee by menn* of which the 
eortur* of th« gulUt beta nn the tm Hi of a 
raw nre <i]m rated on The dLvicc may hi 
eonvenn ntly nwwmatcd with a sharpening 
mnrhine V fnrtln r objeet I* tho construe 
tion of a divleu vvhleli rtiull o|>erute tijMin 
tadi siik of tin. *nw niton the corners of the 
gullets, as tho snw is moviil through tho 
device 

COMBINATION Cl RTUN AND 
RHIDE HOLDER —T W Morr, 800 N 
11th Street, Hprlngfh Id, 111 An object of 
the invention in to provide a light metal com 
bin at Ion mrtnin nnd shad* lioldi r for win 
dows, having ndju*tub1e shade braeket* 
adapted for operative mgagement with 
window shade* of vnrinus lengths, said holder 
bdug quickly and easily adjusted to sccom 
modate shades of various rise* and curtains 
of various widths. 


_Heating andJJghting^ 

FFRM'LVCE- J E LANiironn Kin Kin, 
Coorun Queensland Australia The inveu 
tion relates to n form of fin plueo devised for 
thu purpone of heating two rooms with on* 
fire and has for its objer f tho attainment of 
economy In fuel, economy in construction, 
economy in labor of attendance safety in 
urn* and ntso tlie convenience of permitting 
the tiro to be left burning when it is so 
Ural red 

III RNER — F E Cobnwfut and J II 
Mi ( BKAfir «22 1* (ltb St Okmulgee, Okl* 
The Inu ntnr* have Imn n gran toil two patent* 
on ga* burners of a similar nature The in 
vciitiona relate mure pnrtieulnrly to gas burn 
era adapted for rutura tubular boilers and 
stills. The object is to provide a burner 
which Is of simple and durable construction 
rcMitble in operation and inexpensive to man 
ufaepire and apply, nnd which provide* for 
a thorough uniform mixture whereby the fuel 
is completely consumed and a maximum 
amount of beat nv nlved 

WATER HEATING ATTACHMENT 
M Stark, 516 Beat Third St Plainfield 
N T This invention is especially deafened 
as a water heating attachment for coal 
range* provided with water back* arranged 
to the fire box One of the objects Is to 
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provide ■ nimplr and Inexpennive attachment 
which may be positioned in the fire box adja 
cent the water buck to serve a* a medium for 
heating when the eunl range ia not In use, 
the device may also he used for cooking pur 
pone* by (drifting Its position directly beneath 
the lids of tlx Btcne 

RADIATOR.—A V Knoix, 1525 Urilege 
Am 1 I hi\eri|Hjrt t Iowa Among the objects 
In to provide n nidiotor having tube* which 
are of varying thicknesses along the width 
of the tube the crow section of the tube 
presenting a fluted or corrugated contour, 
whereby the expansion of the tube can occur 
ns when the water freesca in the tube, with 
out injury to the latUr A further object 
Ia to provide Unk beam joints, thereby pre¬ 
venting leaking 

OAH REGULATING VALVE —L. E. 
Tronclaik. 15024 Msgaaine Street, New 
Orleans, Ln The invention relates generally 
to valves whieh are automatically operable 
by the pressure of one fluid to control the 
flow of another fluid, and more particularly 
to a valve which in operable by the pressure 
of steam within a boiler to control mid irgu 
late the supply of gas to burners used in 
beating the holler 

FI HATER.—W R JortKM Summitville, 
lud The object of the Invention is to pro¬ 
vide a beater which will efficiently radiate 
the heat genera tod by the combustion of 
•olid, liquid or gaseous fuel, which Is easily 
controlled, and which ia of simple and dura 
blc construction reliable in operation, and 
ensy and Inexpensive to manufacture. Fee 
tures of tlic device are the air feeding and 
heat-distributing means arranged between 
the firebox and the casing 

LIQUID FUEL FUKNAUE.—I Peibbijc, 
700 Topeka Ave, Top*k« Kan The inveu 
tlon relates more particularly to coal oil 
burners of the type wherein air and steam 
vapor is mixed with the oil vapor, a purpose 
being to provide a burner which Insures the 
proper and uniform mixing of the fluids to 
prevent the formation of <arbon A further 
object is to provide a simple means for con 
trolling the supply of the fluid to the burners. 

Machines and Mechanical Devices _ 

YTTACTJMENT FOR IMPF MAC 1IINES 
—L I* lTrrsrmuta, (lenernl Delivery, 
Tulan, Ok! a The lmention hns for its ob¬ 
ject to provide nu uttnv-hmrnt aduptod to be 
nrrungod bet semi the dies ami the flinch of 
a pipe machine for cuttiug the pl|w at such 
jwlnt, wherein a ring is provided for attach 
meat to the die frame, said ring having 
means for carrying a cutter and having 
means for adjusting the cutter toward and 
from the axis of the pipe 

PICKER STICK -Vk F Davitt «*/6 
Messrs. Laggnrt, Tuttle, Wyman & Starr 
Merchant* Rank Bldg Manchester N H 
Tire luvontlon relates to u picker stick ineth 
anhun or motion for looms its object is to 
providn a device which eltminutos all straps 
except the lug strap which operates in aiieh 
a manner as to throw the shuttle straight 
across the loom and on the race board, which 
precludes all possibility of the picker stick 
jumping out of Its holder with resulting 
damage to the doth or shuttle or both, and 
which is simple and durable 

TEARING MACHINE. — C IT <'tift. 
54 Rrookaide Ave^ Nyack N Y This in 
ventinn refers to a machlm fur mechanically 
tearing material fed therethrough, and aims 
to provide means for stretching the material 
transversely to smooth it of wrinkles where 
by it will accurately register with the tear¬ 
ing machine the device being adjustable to 
• fleet a tearing of the material Into strips 
of various widths ami lengths. 

WISHING MACHINE. —J C Akkb 
H ud M C Williams, 531 East 3rd Ht 
1 hilutli, Minn An object of the invention is 
to provide a manually operable device in 
wlikh a pair of dashers are simultaneously 
reciprocated in opjKmlto directions. A ftir- 
Uur object fa to provide a machine which 
will h* simple dttrnhU efficient In use, and 
comparnthelv inexpensive to touuiufnrture 
FILM MU 1NG NO/.KLE.—R. O TUm- 
haro *m West 14tlth St New York. N Y 
Tlds Invention relates to the drying of mo 
tlon picture films, and has for its general 
object to provide noxsles adapted to deliver 
Jits of sir against the film with rqniil pres 
sure at opposite sides, to dintodgu water 
therefrom, by blowing the wuter from the 
film Inunwllatelj before entering the dryer 
to complete the drying operation 
SAFETY DFVTCE FOR MOTION PIC 
TI RE MACHINE.—J K. Woohlanu 4842 
\nhland Ave Richmond Hill L I, N Y 


The object of the invention is to provide 
a simple and c om pact apparatus which can 
be applied to any typq of moving picture 
machine, and whkh operates a shield to oat 
off the light from the celluloid film when 
ever the film breaks or becomes disarranged, 
independent of the speed of the power me ek - 
snism operating the film The device can 
be readily reset upon the repair of the film, 
SPINNING ROLL FOR SPINNING 
MILLS.—K. II Wilson and W C Ehxxn- 
feld, e/o Dural Rubber Co., Flemington, 
N J An object of the invention ia the pro¬ 
vision of means whereby rollers in spinning 
mills, eepedslly those used tor drawing the 
thread, can be vt ry simply and easily re¬ 
paired and replaced in the mill without re¬ 
quiring that they be sent back to the manu¬ 
facturer The device comprises a removable 
sleeve which can be placed on and removed 
from the roll by any workman of average 
skill 

STOP MOTION—H Bauit, 57 W 
Ilouston Street, New York, N Y The in 
vendon relates more particularly to knitting 
machines. The primary object ia to provide 
a mechanism in which If one of the threads 
nf the machine breaks, the machine will 
automatically stop in order that the article 
mode by ths machine will be free of im¬ 
perfection* owing to a continuation of the 
knitting operation when ode of the thread* 
has been broken 

SELF PROPELLING TRAVELING 
CRANE.—G R*un, No 1 Hue Jules Le- 
frbvre. Paris, France The invention has tor 
its object to provlile a crane capable of as¬ 
suming all the positions that are required for 
the handling of loads, with a motor mounted 
on the platform of the crane and serving for 
lifting the load, also to drive the wheels of 
tlut platform and tp turn the crano around 
Its vertical axis, and the arrangement of the 
moohanism la such that the crane ia capable 
of simultaneously lifting, swinging, and 
transporting the load. 

SWELL CHECK FOR LOOMS —E. 
Lavaixkk, address A M. Surprenaut, 200 
Oak Hill Bldg. Pawtucket, R. I Among 
tin* objects of the invention is to provide a 
•lev lee fur permitting the comparatively enay 
entrance of the shuttle into the shuttle box 
hut for preventing rebound and to lock the 
shuttle in the box until the next stroke of 
the pit ker, wherein the pressure of tlio check 
In ylcklnblc nud n here in the extent of the 
breaking action may be varied 

WELL MEASURING DEVICE.—R. C 
Mamox, 1410 Qnnker Street, Tulsa, Okla 
An Important object of tills Invention is to 
provide a measuring d«_vlo© which may be 
foiivcnluntlv mounted on the upper end of 
the well cosing and engaged with the cable 
of the drill or the sand line for indicating to 
the attendant distance which the cable ex 
tunls into the will 

OIL err L C Dttoo 1235 Elm Ave, 
Long Bench. Calif The inventor has been 
granted tao pntents of a similnr nature re¬ 
lating to oil nips having an automatic foed 
of oil controlled by the temperature of the 
bearing An object Is to provide a device 
which will feed oil to rexd the bearing as the 
bearing increases in temperature and whkh 
will automatically cease feeding as the tern 
perature of the bearing falls. The rup being 
airtight the flow of oil will cease under nor 
tnal conditions. 

MACHINE FOR CUTTING BEVEL 
GEAR WHEELS WITH HELICAL OR 
STRAIGHT TEETH— V G Dastom 4 
Boulevard Malesherbes. Paris, France. 
machine invented by this patentee is capable 
of use for cutting either bevel gear wheels 
with hclicul teeth or bevel gear wheels with 
straight teeth, and is distinguished by a 
novel moans for regulating and producing 
a 1th precision the different motions of the 
rutting tool and overcomes defects In the 
oiwration of cutting the teeth of bevel gear* 
by the usual methods, 

SEWING MACHINE ATTACHMENT — 
O H Grimr 700 G arson Are Rochester, 
N Y This Invention has for its object to 
provide a spring balnnce device that may be 
Attached to any sewing machine and so ad¬ 
justed aa to asriat the operator, and which 
eliminates the danger of running the machine 
backwards when the operator ceases to apply 
the driving force, and the machine will be 
brought to rest by springs, without making s 
revolution either backward or forward 
TALKING MACHINE STOP —H B 
Dakin, 81 High Holborn, Loudon, W a, 
England. The Invention relate* to devkc * 
for automatically stopping « talking machine 
when ths stylus reaches the and of the rec¬ 
ord 77m object Is to fadKtato the setting 
« 


or adjustment 0# the automatic stopping do¬ 
ries prior to each operation, so that to* torn- 
table wiU be arrested immediately the record 
has beenpUysdf irrespective of the length of 
the record. 

DISTRIBUTOR FOR SOWING MA¬ 
CHINES.-C E. P Jcusiv, 41 Boulevard 
Hansnuann, Faria, France. The invention 
tt particularly characterised by a distribut¬ 
ing puts, having a fruatro-edulcal aperture 
controlled by a frame sliding between two 
other fixed plates, in order to bring succes¬ 
sively the aperture of the sHdlag plate In 
allnement with those of the fixed plates, and 
thus effect the distributing of seed. In quan¬ 
tity determined by the capacity of tbs aper¬ 
ture of tha sliding plats. 

DISHWASHING MACHINE.—H Tint 
Vwa Putman, 802 Campbell St, Schenec¬ 
tady, N Y An object of the invention is to 
provide a machine in which the dishes are 
constantly under wuter and wherein tbe 
waiting Is effected by creating a circulation 
of water ao aa to cause the latter to lmpfuge 
upon the dlshos at tbe most advantageous 
angle A further purpose la to provide a 
machine in whieh tbe parts are removable to 
facilitate cleaning. 

COMBINATION CRUSHER AND 
MILL.—H. Lorrma, 800 16th fit, Douglas, 
Arts. One of the principal objects is to pro¬ 
vide s mill having means tor crushing, »t1L 
Ing, classifying and screening, either wat or 
dry, ore or rock In one coo tin nous operation. 
Thn rain comprises a rotatable drum, a 
soresn surrounding the drum, in spared re¬ 
lation thereto, and means connected with the 
drum and adapted to be actuated by the 
movement of the material within the drum 
tor vibrating the screen 

PRINTING PRESS—La Quin pro 
Rhoades, 021 Bush St, Freemoot, Ohio. 
The invention relates In general to inking 
mechanism tor printing prosam. and more 
particularly to a track and adjusting tneeh 
snism especially adapted for use with print¬ 
ing proems of the platen trim One of the 
prlncfiml objects Is to provide tracks tor the 
trucks or rolls of the inking rollers whkh 
are readily adjustable to compensate for 
wear ur to adapt the inldng mechanism to 
vnrions sixes of forma. 

PISTON FOR CONTROLLING FLU¬ 
IDS I VDFR PRESSURE.—A F Lx 
RgoN 38 Rne de Band, Paris, France. The 
invention relates to a fluid tight movable 
partition or piston Intended to separate two 
fluids under pressure without permitting 
these fluids to mix or lose in pressure. The 
result is obtained by interposed plastic pack 
ing between the members, the packing being 
engaged by |K>rtlons of the piston members 
of less area than the area exposed to external 
pressure. 

ROTARY PIMP—F N luiiorr, J 
niTcviiNsoN and C C Hamilton address 
Jos. TTutchtnson, Gull Lake, Saskatchewan, 
Canada This Invention has tor its object to 
provide a pump of the rotary type, compris¬ 
ing a rotor and a stator casing ln which the 
rotor is mounted, the casing having Inlet and 
discharge pipes tor the fluid to be pumped 
While the device is a rotary pump ft Is also 
a motor working with equal efficiency In 
either direction, as a pump or aa a motor 

CLEANING DEVICE—J Di Piakka. 
213 E 107th 8t, New York, N Y The 
invention relates to a mechanical device par¬ 
ticularly adapted to dean brushes. An ob¬ 
ject is the provision of an dement of this 
nature In which alt foreign matter will be 
effectively removed from tbe bristles of a 
brush Tbe device ts simple In construction 
and requires bat little form to thoroughly 
dean tbe bristles of a hairbrush 

AUTOMATIC STOP FOR TALKING 
MACHINES — AC Iurrfe. Hnftleybury. 
Ontario, Canada. A purpose of tha Inveu 
tlon ta to provide an electrically controlled 
"topping apparatus whkh is adjustable to 
effect the automatic stopping of a talking 
machine when tbe stylus baa readied the 
inner end of tbe sound groove of ths record, 
Irrespective of the diameter of tbe record. 
The apparatus may be op erated man ua lly 
should it be desired to temporarily d is pe ns e 
with the automatic feature. 


_ Medical Perk— __ 

APPARATUS FOR PRYING AND 
MEDICATING AIR,—C Donne and A. XL 
PAiirm, address Albert E Painter, Wa¬ 
shoe County Bank Bldg* Reoo, Nevada* 
Thfa Invention rclataa to sm apparatus tor 
dehydrating air and tor adding to tha mom 
rertain medkameats, (Brinfoetants or the 
Hke. An object Is to provide aa apparatus 


w h a s s in toe Mr form* thmngh sold ap¬ 
paritor U treat'd, to retire** toe medetnre 


Marital Parkas 

PHONOGRAPH REPRODUCER. —W 
WaiTTKN, 4 Grocvsnor Square, Schenectady, 
N Y One of tbe objects of toe Invention 
is to provide a phonograph rep roducer for 
reproducing toe manhamcatly recorded sound 
with a minimum of movable parts. A fur 
toer object is to provide a reproducer whkh 
may be ttsed far rsprodndng the sound both 
from disc and cylinder rseerda 

RECORD LI ITER .—J A, tofm, Soft 
Mato St, Vincennes, Ind, An important 
object of the Invention fa to provide a record 
lifter whieh is associated with tha control 
of the phonograph whereby when tbe oentrol 
ia exercised to stop the rotation of tha turn¬ 
table ths record after wtU be actuated to 
rake the record away from tha turn-table 
and per mi t of tbe toady fiasplni and re¬ 
moval of toe record. 

SOUND POST— J W KoGoatw, Brook- 
haven, Mi aa The aim of tbs invention k to 
provide a s o un d post tor riottns whkh will 
enhance the reaonaney of tha tone of toe in¬ 
strument in that tbe vibration of the tows 
bar will be eon tinned by means of ths tense 
for a much longer period. The device will 
serve to permit of more vibration bring im¬ 
parted to the essential parts of ths l u s tru - 

BANJO UKULELE—R. A. GabUTOOI, 
128 &th St, West New York, N Y. The 
object of this Invention k to provide an 
instrument of the ban jo-ukulele type ar¬ 
ranged to give the derired teuton to the 
eUn or parchment head and to Insure proper 
sounding when ployed, also to permit of con¬ 
veniently replacing an injured akin by a 
new one. 


RECORD DISK FOR GRAPHOPHONE8 
AND METHOD OF FORMING SAME— 
n Pakkkan, 108 8 Fourth St, Vineland, 
N J The Invention relates generally to 
record disks for grapbopbonea, the purpose 
being to provide a construction whereby 
much greater effectiv en es s In sound is pro¬ 
duced Tbe method consists of stamping a 
record dink aa usual with a rim band around 
the sound groove, permitting tbe risk to 
harden, then cutting the rim away suffi¬ 
ciently to relieve pressure caused by its 
contraction during cooling 

Prims Movers and Their Accessaries 


OIL LEVEL INDICATOR. — H, G 
UiTKu.ni Wcins and B. E Boauk, e/o 
Thumb Accessory Co^ Bebewaing, Mkb 
Among the objects of the invention Is to 
provide means whereby the oil level cock on 
an Internal combustion engine may ha read¬ 
ily opened from thn dashboard of tbe vehicle, 
and to provide an attachment capable of 
being applied during tbe course of manufac¬ 
ture or at any time thereafter without alter¬ 
ing the construction of tbe vehicle. 

FLYWHEEL.— V W Paoo, 806 Lafay¬ 
ette Street, New York, N Y One of tbe 
primary objects of this Invention Is to so 
construct a fly wheel that tbe same may 
be mode of relatively non-resistant and 
soft material, and, at tbe same time, pro¬ 
vide me a n s tor keying tbe fij wheel to the 
crank abaft of an internal combustion motor 
with a member of greater strength than the 
fly wheel material 

CONNECTING SOD GAUGE AND 
BTRAXGHTBNER.—F W NtnmwOA, SOT 
W 1st Street Tolsa. Oftfe The invention 
relates to gauges and straight ■tiers especially 
adapted for uas in connection with toe con¬ 
necting rods of Internal combustion Anginas 
An important object is to provide a gangs 
having means whereby it may be ascertained 
if the Hmgitodiaal axis of ths wrist pin bear¬ 
ing or bushing k parallel to ths krtigitodtmal 
axis of the sectional bearing whkh re e ri v re 
the crank of too crank abaft, and wh ere by 
It maj be readtiy ascertained if the rod k 
iw i »» w i or oanx. 


VALVB Lima QUIOBL—G. L Max* 
£AWX 83 Hun* An, HoUi*. 1* I, N. t 
Tb« ta mwtlalljr dntfud ft, w* 

to 'oo nu etkm vft* to, t*nwd nlw «f w 
Intern*J utet u Mu A .panto* ob- 

•adI pm**utstoftw* mwvUA*5»- 
MMbWlMMto fW « koto to* 



TkO Hfw Ctrl MuMi the see- 
Ml Mml Mode umrfcet la America* he* 
to eoctodths «***> •«* new tran me ta it* 
feerim# unde* * roof. tt bee Jujt famght 
oof o tfpetrated book descriptive of It* 
to otle**. m m toMp, end operations. 

Seerwris Utreiaci New Pnblm la 
*dv**tiriap *** ptalttos ewvento wi now 
ip t dfrto * th* particular make of washing 
mm to* and Mdi rise fit they Mutt have, 
f* no ^ttMh^alwd kltehe* to prove 
nwn of * bo o m e ran g Ain t bMntY 


Hi P re bl e* of iki Spaniard'* Foot*— 
TreAtid* w ft tfcat tb* Am gpenlerd* to 
land oof Sftd were wreck e d on the ■oath' 
•ait Mat te MIS; but the riser imprint of 
a HiSm *ko* ha* k**n dteoomed in th* 
aurfaot of an anrient lm flow on th* w«*t 
ooaat a*ar tt oo anit a n , th* "City of Befog*," 
Sine* th* Ifttt How moat antedate th* build¬ 
ing of to 4t? ^ HOO, bow the footprint 
fot tkov 4* r a Watery that wtU prvbebly 
never b* hb*i 

John Bitt l-to. A British Hondini 
offered fflOO th tb* pr oduaer of uf strait 
jmfcfct froh which he coold not rrieme him- 
mil A certain John BnB invented a Jacket 
and toeh *p the ehaUeuge, but the per¬ 
former, after *unn*mfu11y freeing himself, 
out op th* Jacket and distributed piece* to 
the and le ttee. Bull sued for |80 damage* • 
the court however, keM that In a test of 
this kind the plaintiff mart risk * damaged 
Jacket *e John lost not only the Jacket but 
the suit 

Local Help In Peretgn Trade.—The Di- 
virion of Co mm ercial Law of tha Department 


of C omm erce te eompMug natoce of well 
reeotomendad foreign attorneys who are in 
a position to oar* properly for American 
In ter m it . These names will not be pub¬ 
lished, but American Arm* In need of an 
attorney hi any particular foreign locality 
may apply for and receive the neoeaeary in¬ 
formation. No reeponslWHty te aeeumed 
either by the Bureau or by the sponsor* for 
them attorney*. 

Chrka Without Textbook*—Our larger 
dtim have lately instituted a departure te 
th* tombing of civic* In elementary school*, | 
textbooks are discarded and the outcome of 
cer e r ri month* 1 tern I* moat encouraging. 
N*rw Turk ha* iartrneted th* children In 21 
subjects, from tb* food of the city and the 
dtepenaatiou of pubHe charities to the part 
of th* ritteen In government and the man- 
ammeet of the school*. First hand demon* 
•trattooe have been given of the work of the 
Are department, and the "project method" 
seta th* children to rieaning up and beauti* 
tying tha Mhoot ground*. The beneflta have 
already extended to entire communities. 

H*W*print and Pul p wee d. —It takes 40 
years to grow palpwood spruce, and our 
newspaper* are using 3MNXMWO cord* of 
wopd a year. Th* American Forestry Asm- 
ctstiee eawmto a plan by which 30,000 
square mflm iff our cut-over lands, now un¬ 
produc ti ve, might he planted to 40 saoocm l v* 
crop* of timber j this would mean a perpetual 
supply ef aewnriut With grand national 
for estry liwe* lie cooperation iff the Staton 
and active jutidpatira by the pulp and 
yapet iatetote, . our rtaggering Are lorn 
wonld be Lett wfthia rea s o nable limit*, and 
tite temdfri supply assured. Our yearly 
fijmiOO ton* of nmteprint, in a ribbon th* 
wMtti iff tha dally paper* would extend 
fpitf) sritep Into spam; only broad vie* 
touttk tori pritopt action can save thk 
giggjjto todurtry from further d i m mer 

J£t ntiWJKnrsRO: 

■kp* «U b8<n « 

Cut n4 , i e »f «w <T «. VImm «p- 
tuwtt wiwUtH twit, lur* InfawMd th* 
trwdflt #Wf odrmrtitbit In J»po with b«i*- 
SET niw, Cm femtUnl pertnqrtl of ■ 

BS »?r*j 5 » *slste^ 

ffiftgSSrA 



fools that with - 

^$tand hard tyiockg 


Men who work metal within close limits need 
precision tools that hold their accuracy through 
years of service. 

That’s why so many such men prefer Starrett Tools They 
know that Starrett Tools are built to retain dependable 
accuracy through long service and hard knocks 


Vf V »*%• *W* urwet * men vw M e e w J fw mm a# m^»ue 

special Supplement illustrating and describ¬ 
ing new Starrett Tools. 

THE L. S. STARRETT COMPANY 

n» JTMT, Aim IM 

Mt fm rmwkwm IhtmmM 

ATUOUMASi. 



NEW STARRETT TOOLS 

New Starrett Beveled Edge Spares 
Th* Una contact mad* by tha beveled 
edge of thee* marts In contact with 
tb* work on which they are need is a 
feature that Th* L. 8 Starrett Com- 

E y believe* will be much appreciated 
many mechanics. With tha axeep- 
i of haring bevulod adgea on both 
sidea of tha Made* these No. 85 square* 
are rimilar to the wril-known Starrett 
No. SO Solid Steal Squares. 

A furtte reoe o t addition to tha 

tfe* as* feci 


to the No 14 Starrett Square but has 


larger beans 

Starrett T-Hcmdl* Top Wrench The 
handy tool for gumra! use Reeora- 
menM for general use by tool maker*, 
machinists and other mechanics Es¬ 
pecially assigned for holding tap* to be 
turned by hand, but can be used to 
equal advantage for holding drill*, 
reamers, and ether snail tools. Jaw* 
are designed to retain Arm hold on 
tools ana are heat-treated. Insuring 

d, ril5tetlS* Starrett Vermer Height 
Gage te the new No. 454, 18-inch rise 


reamers, and ether snail tools. Ja 
are designed to retain Arm hold 
tools ana are heat-treated, lnauri 


£ Metric Measure*, 

Starrett Protractor amd Depth Gage 


No U9S 6-inch sliding ecale on pro¬ 
tractor i* graduated to fltths and may 
be adjusted to gage any depth within 
capacity, it also may be swung on tho 
protractor, enabling the user to con¬ 
veniently lay off any angle within 180* 
The L S Starrett Company believes 
this tool will become especially popular 
with draftsmen, machinist* and shop 
foremen because of the convenience Us 
use affords in laying out work. 

At Laetf—A Meal Bench Block At 
last mechanics are provided in the 
Starrett No 129 Bench Block with a 
really suitable tool tor facilitating the 
work of driving pins in round or flat 
work. The blade Is a 8-inch diric, ltt 
inches high, and has 9 holes varying 
from Htn inch to ft the inch In sUe, 
also a V groove for holding round wock. 
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Can’t Your Machine Economize? 

It's partly a question of mechanical capacity, but also 
a problem of how to bring out the operator a capacity. 
Putting a counter on your machine puts new energy 
into its operation—new economy in its output The 
operator sees the necessity to score, when all he 
achieves is indicated on a 

AfouQii 

COUNTER 




Thu snail Rotary 
R atc h et Counter (No. 
6) counts reciprocating 
m ors— oh of the lew, as tequssd 

in mmIm tJ» aMUkn J MMf Mat 
Es ft iia wl^if SStn 60 dspuTw 

canstar m aa tgml oto In—andef cn ua im g 

(Cut nmriyfulMu) 


The Una Set-Back Rotary Rateket Counter 
rseofda m output ei punch pi—a, metal stamp- 
ng m a d— and others whan a raaproca— 


mo— mdksPm sa opwehoa. Pagialmi — 
for each throw of the lever, and sets bach lo aero 
bom ear fimare by tarmac knob once ro u n d . 
Provided wdi from four to tan hgm-wheek, ac 
required. Pnce with four hfuret, as banted. 
• 11 50 (Lml) Eqmpped wth lock and keys to 
pro—t tampermf with the record. $2i)0a 
(Cm/ feu than half tine) 


The Vcoder booklet *h o«U the popular, practical instruments for 
counting purpoees Whether you immediately want a counter you 
do want the booklet—went free with the hope of iU helping you 

The Veeder Mfg. Co., HartforS^Conn. 


Sacthnml view Fig 370 
Jenkins Standard 
Bran Omit Vmhe 



STRENGTH 

—found in Jenkins Gate halves 


ACTUAL service has l 
globe sha 


• proved the Jenkins 
k globe shaped body the best In goto valve 
design This shape permits a thorough 
even distribution of metal and insures valves 
that nutat, without distortion and leakage, 
the severe stresses of working p ress ore and 
expansion and contraction or piping 

Jenkins design provides for use of few er 
parts, each of which is strong* and heavily 
coustrocted Standardisation of manu¬ 
facture insures interchangeability of parts 


Jenkins Valves are widely recognised as 
the standard of perfection and depend¬ 
ability—a reputation earned, among users, 
by their long yean of feithfei service. 

Identify the genuine by the Jenkins 
Dtetnond Mark* and signature. Supply 


JENKINS BROS. 

New York Cgri—. j»WtafolpSlM 
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Nets* 

Negro Far me rs. Them arm _ 

negro farmers in tke United States January 
1,1800; aeoordlng to the Bureau of the Om 
sos. In 1010 the number was 80MT0. 

Ves uvius Wakes Up-—The volcano sal* 
ebrated last summer by displays of soon 
smoke cloud* The demonstration Is 
thought to p resage any serious eruption 

The Banos of Dante.—At the dose of 
the Dante celebrations at Ravenna, 
manta of the bones of the poet, stolen U 
1866 hut later recovered, were reu ni ted tej 
the skeleton. 

Rescue Party Fails.— The party tent to 
find Knndsen sad Tease* who became sep¬ 
arated from their comrades in the last 
Amundson polar expedition, returned only fie 
report failure. 

Back ts tke Days of Barter*—A typo- 

wri ter manufacturing company of Hartford, 
Conn., has sold a consignment of typewriters 
te the Russian Government, receiving pay¬ 
ment In the form of sealskins and sables. 

Automobile Aid for Mothers.—Ten 
towns near Cleveland, Ohio, had the benefit 
this summer of a baby dlnic on wheals. A 
completely fitted truck In charge of physi¬ 
cians and trained nones furnished this free 
service. 

Flowers te a Block of Ics. — A wreath 
of Australian flowers, placed on the Ceno¬ 
taph In Whitehall, London, by the Australian 
prime minister, made the long Journey in a 
block of ice, and ware quite fraah for the 
ceremony 

Human Hair as a Csmaradity*—Forty 
bake of human hair is one item of a cargo 
reaching Beattie from China. Bach 138- 
pound bale la worth more than $400 here, 
annual imports exceed 1800,000, and 
moat of the hair goea into hair nets. 

National Parks and tka Automobile*— 

Motor can carried 600,000 persons through 
the Denver mountain park system In 1821. 
Motor vial torn to Rocky Moan tain National 
Park numbered 273,737, or 100,000 more 
than those attracted to the Yellowstone and 
Yosemite Parks put together 

Motor Fuel from Weeds.—Prof. Maltha 
Toulouse believes that thousands of common 
weeds can be made to yield petrol containing 
large percentages of benalne and tolucas. 
His process also produces a gas said to have 
developed 20,000 heat calories), which alone 
would pay for the neoeatary plant install* 



M to Own 

JUNOKUdte 


Tbare art tote k of tetegs mads «f 
metal or wood, for tke shop, aatoraohiio 
and home, that you can make with a 
MONARCH JUNIOR lath* 

dependable smafl vnklnt lathe, 
ds work with 1/ftOO of an 
was especially designed far 
.erimeuten and null shop 
who need a laths of thab own, 
Tka Oram s—s Amkhmaaaamh pt Asp 




It Is easy to learn to oper a t e the MON¬ 
ARCH JUNIOR and even beginners can't 
jam It. It Is eq ui pped in every detail tame 
ss the big MONARCH and is guaranteed to 
do all small work that any other lathe will do. 
You can find room for a MONARCH 
JUNIOR practically anywhere in a small 
shop or work-room In your home. Write to¬ 
day for catalog and full information about 
this remarkable—low priced engine lathe. 

THE M0NAKCH MACHINE TOOL CO. 


Heat Waves and Crime*—Apropos of 
the combined heat and crime wave In Pari* 
French psychologists are reviving the old 
theory that high temperature and crime go 
hand In hand They instance the violence 
and cruelty of the Spaniard, ignoring facte 
that do not fit their theory Why not look 
upon the tyrants and torturers of Siberia as 
natural products of the frigid sir? 

Tke Motorboat Garage.—Taking a hint 
from the automobile garage, flouting garages 
for motor boats now sport sundry “free'’ 
signs, among them “Free sic 
pump,” "Free docking and rest rooms” and 
"Free use of hoist for residents.” To 
Sbeepshead Bay, Brooklyn, goes the credit 
for initiating these free service* which wfll 
don brim prove not only popular but 
munerstlve. 

Tke Rubber Spsngs and the High Flier. 
—The rubber sponge, now so commonly need 
In the both, has been suoceeefully adapted ts 
other asm, it fills life pr es er ver s in pises of 
the elusive air, and it provides soundproof 
telephone booth* Aviators are now defying 
the eoW of high altitudes with rubber gar¬ 
ment* among them a vest made from sponge 
rubber Anyone who has worn a rubber oust 
on a warm day can testify that It rotates 
the heat of the body while preventing any 
coed air from reaching it, and sponge rubber, 
with its aSHMed interstice* 
warmth with llghtnea* 


melted so 

the long hot summer of 1821 that many 
kmg-loet bodies were found. One was that 
of a guide lost 18 years spot another, a 
Rwise schoo l teacher who disappeared te 
1814; and inasmuch as the winter Just 
past has been mtyd, It ssems that tuny more 
bodies will be resovered this summer It is 
hoped that the mauds* of Load Frederick 


Dough* killed durtag Whymgeris sestet of 
the Matterhorn te W m*y bo toted. I«t 
■nrnsssss emhehnlas audit wo could sat 
toriTbotSTo?^ Ararie foe WCsrii 
team what man were flke MuOOO years * 
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SCIENTIFIC AMERICAN 






more 

per dollar 


HPHE DU PONT COMPANY 
leads the way in the produc¬ 
tion of more efficient and more 
economical explosives. In Du- 
morite, its latest achievement, 
it has made possible 

a great step in the re¬ 
duction of explosive 
costs . 

Dumorite is a new money-saving 
dynamite which gives you over 
H more work for your dollar— 
a guncotton-nitroglycerin dyna¬ 
mite without a headache—a non- 
freezing dynamite which can be 
used successfully at any tem¬ 
perature. 


Dumorite has approximately 
the same strength as 40% dyna¬ 
mite and does the same work, 
stick for stick. And you can buy 
135 to 140 sticks of Dumonte 
at the same price as 100 sticks 
of 40%. 

Ask the Du Pont Explosives 
Service Department through our 
nearest branch office how Du¬ 
monte can be used in your work. 
Ask that question in a letter 
outlining your requirements. 
Find out how this new devel¬ 
opment in explosives manufac¬ 
ture can cut your blasting costs 
for 1932 


E. I. du Pont da Nomoun & Co* Inc. 

Explosives Deportment^ fltUi Dhrlaka 


dutt prope rty ffloMarionod steel alumfron 
—dnot—-thet te, etrandwI etml eable 
ea—led hr one or wore Uyere o t ahh 
wltt — vtiN-m mechanically euptrlor and 
■liatHaally equal to oopper eondoetore, » 
foot wfafah «•» reeognleed mm time — 

in fttitri(i hot via doubted In Germany* 
It It — Millet to ms very pun ahuntnom, 
not)— dun 90 per —t, m othendee heavy 
osfc&lat win take piece. The etreogth «< 
the ehimitt— eeble ehould be at beat 80 
or 80 per oettt of the etrenath of the fadb 
vWtael ftrmode. The chief object*— sated 
agetytt a awnpeddoa ated and afauabi— 
cable were the e l ee UolyH e aedon between 
the two —tab and the difference tn the ea* 
pan—i, eotfb tou ta. Praotioel enwieoee 
ehewed that both ohjeodome were unfounded. 
Beaten— eted wiree having a tenette etwugth 
el U 0 Mbara— dev equare wUHra rty — 

issaSSraacura: 

~-ia . a. -n ^ ^LjuelJI eaA law pmiNl 

l—wM w mwieiitt top— oe woe very 
fetter maitar 


WQminctoa. Delaware 


Brmm ck Offices* 


MUo, N Y Dtthrth, 


,m tUnUsgtoa, W Vs P ttf to u rg fa , Pm ton rrmn 

Cols KeMMmCfey.Me PartUod, Orm Scmtoa 

fiiu Niv York, It Y ttt Loti to. Mo Boottk \ 
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Dm Am t Prm l wm tm I s— i AtlmtoHi Otty. N J. 


NON-HEADACHE 
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Motor Bargain *1 3§0 

l A h.o. A. C. Fan-Coded “ ^ I thrmilrt/r^nn—5 m~ 


•OinM Mnr luhlp 1 

Owfrwta 


W h*p. A* C, Fan-Cooled “ ^ 
Split phase, 110 volt, 60 cycle Chicago 


r 



Rated h p but 
tested at the factory 
for 50% overload 
Motor weighs 24 
lbs bare—not a toy, 
but a sturdy, high- 
power, electric mo¬ 
tor suitable for 
operating bench 
lathes, and drill 
presses, gnnders, 
radio sets, washing 
machines, churns, 
cream separators, 
big ventilating fans and the like Operates at 1740 r p m 

Guaranteed for one year 

Every motor shipped has wired to it the manufacturer's 
GUARANTEE SERVICE TAG, which entitles the 
purchaser to a new motor should any defects develop 
within one year Also to expert advice at any time 
during the life of the motor 


•-taken abrasive wheel and 7 la Buff 
Compton with cord and plug 


* 25 * 


NORTHWESTERN ELECTRIC COMPANY 

41A South Hoyno Avenue, Chino go 




Compare the Cost 
and the Quality 

of Cenoooet the industrial Enamel Paint with 
the ooet and quality of ordinary mill white 
paints and yon will buy 


Gmcoafr 


goes tether because it has the body and yet flows freely 
brush Thus two coats will do the work of for—costs of ordii 


a— it goes farther It 
flows freely under the 


inary paint 


Cemooat coats lees la I be long ran becaus e H lasts longer / < will 
not crack peel or blister even when subjected to constant washing 
or steam or best and cold 

Cemcoai multiplies the light in workrooms and atays wUte longer 
than any other paint whatever 

Gloss Plat and Eggshell Cemcoat for interiors Gloss end Flat for 
exteriors White and colors Write for literature and color card 

lOPiJRfiUJH 

the 1 quid chemical h a r d en er and duatproofer of concrete floors has 
become such s national necessity that over 350 000 000 square tel of 

concnse floors haps been treated 
SONNEBORN PRODUCTS with it These floors sand up 
l ” ~| no ww ate dust \o ruin bear 




tags and narehahdiae They 
wffl need no ooetiy repairs or 


StearfidM SSStLjSHsfif 

LS«0UB0MS0IU,be. 


material seat «i earn res* 


it*nmAVL»j«vvoiK 


throughout BBf sg h it has been tend 
chea p e r to sedate ettvay oat of the tot of 
saints jewel ers veto* aad eo on by the 
atootrotyde pwato ratter than by purely 
cbrateal methods. tJeiag nitrate of diver 
as an vleotrstyts, a potential ot eaa volt pa 
cell and a oorraot final Hr of EO sniper— 
per square mater will give Mat result* mr 
oefle are need in —rice, each ooatalnfng ds 
cathodes end fifteen anodes To prevent the 
growth of ether deaodt from the negative 
pletas on the anodes* which woild chort- 
drruit the caO the cathodes are enclosed In 
toueHn bags end are, la addition moved 
slowly backward and forward during the 
process* 

SpadieadoM for Lamps.—New sped- 
flea don* for large incan descent electric 
lamps have been tented by the Bureau of 
Standards. Them have b*eu some whang—, 
an important one befog tbs abandonment of 
the loag*estabttohed provision that the light 
tost of lamps shall be considered as —dad 
when foe candlepewer bee fallen to 90 per 
cent of foe initial value Because means 
bare been found to prevent exessalve black 
eo In* of tungsten lamp bulbs, the new teste 
are baaed on the total life of the time of 
bum out The standardisation of lamps la 
on s smaller number of gradings, the tang 
aten schedule recognising only the B volt 
steps in the 110-130 rings, and ths 10 volt 
steps in the 220200-volt range The pub* 
Heatton of fosse epedflestfons is now ready 
and may be obtained from foe Bureau of 
Standards Washington D 0. 

Safety Rale for Electric Welding.— 
Some simple rules are given in a resent tens 
of Blectnoal World with regard to electric 
welding sa follows 1 Goggi— —When 
more then one person Is working in a booth 
each must wear amber or blue goggi— to 
protect his eyes from accidental flashes from 
adjacent arcs when his hood is off 2 Hood — 
Always wear a hood or use a shield with 
amber or blue glass window for protection of 
the ey— and face against harmful ultra violet 
and infra red rays from foe are S Clothing — 
For pvoteetfog against barns from toesnto 
cent psrtiri— expelled from the are closely 
woven clothing gauntlets and leather shoes 
having bellows tongues should he worn 
4 Cable—Always have cable above foe 
ground so that it will not be stepped on 
On scaffold or platform work run the cable 
under the platform so that it will not be 
tripped over 0 O round—Be sure the me 
terial to be welded la properly grounded be¬ 
fore starting to weld 6.—Scaffold Work.— 
When working on a scaffold be sura that hot 
electrode stubs or drops of hot metal will not 
fall on parsons below foe scaffold ? Toot 
ing—Be sure yon have a substantial footing 
before starting tits weld 8 Ventilation — 
There must always be sufident ventilation 
in the booth to krep it dear of fumes 
0 Welding Booth*—Welding must be done 
in a booth I n closed on three eld— to prevent 
Injury to persons working In the vicinity 

8a pree ns! tiTS Electrical Instramotite* 
— \t foe Atnial Exhibition of the Physical 
Society of London a number of interesting 
eleetrienl instruments were shown not ths 
least interesting befog a string electr ometer 
As is well known foe string e l ectrometer 
originally suggested by P ro f esso r Bfotboven 
is on ii strumeot in which the movii $ system 
Is n slhered quarts fiber tightly stretfoed 
between and parallel to fixed metal plates 
The special feature of a recent model is tte 
comp a ct ne s s and foe ease with which It can 
be assembled with any other apparatus. In 
particular befog flat, tius modal may be used 
on a microscope stags without farther fit* 
tinge. Tim instrument consists of a silvered 
quarts fiber each en) of which is canM 
by a flag which to anchored to an amber 
block by means of a bra— otip. One flag 
to held In a slot In each cHp by a screw 
This enabks foe interchange of fibers to be 
done simply as fibers can ba supplied ready 
mounted on fitt*. and can bn transferred 
by means of t tor manipulator Tte sods 
of ths fiber are moon tad cm am invar stest 
rod so that variations of temps—tare have 
only a mmB effect on tte tewto of tte 
quarts fiber Observation of tte tear to 
made through I m l— o ps, with a fluffy 

T ^ffa amrT^ ii Ini tU* ^^nHnn 
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Stop that leak 


a 

a 


this new way 

To a«n4 leaky hoes 
itbeaeek of a water bottle, 
broken crockery; tort 
toot music, to wrap a 
golf cfabf to in saute 
wires to seal preservtfig 
Jam■■ t a t Tim, the new 
waterproofed mending 
tape 

Bauer to Black—special 
tots hi tapes for 28 years 
--make it Extra strong, 
extra sticky Chugs to 
glass metal, rubber, 
paper, china 
Meads some things tem¬ 
porarily others perms* 
nently Ths Hsndy 
Andy of ths home sad 
garage You can color 
It to match foe article 
mended Try it Won¬ 
derful! youB say 

ilfrwPa— 


PUZZLED? 













NACO 

jfhdi* R*ccrriig Sets 
.. 120.00 



If you wish to hear die human 
voice ckarfy and distinctly get a 
NACO SET The wonderful sat- 
nfacdau obtained surely » pleas* 
tag. A *ek person, lying a bed, 
eaa listen to die music and be 
happy, making the hours fly by 
Send your order at once with 
cheek 


' 1 / Vll 


EVKftYWHfU 


Knock dswi fesiia 
«r mm 




"Orn moth k to pUooo ahoayo’' 
National 


lor Aceaaaorias Corpo r ation 

|44S>144S Woohrartk Mdh« 

New YoifcOlr 


ttcmoBUcnoN to 

EINSTEIN anr/RELATIVlTY 
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STEEL SHELVING 

Tool Stands, Toot 
Cabinets, Pressed 
Steel Bench Lags, 
etc 

i c 

“saraur.." 
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Up Gfctema Handbook 
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or analogous methods Another is to have 
the entire operation conducted while tool 
and work are submerged in the fluid There 
are specific advantages here higher efl 
ctooey and leas grinding chips are kept 
from sticking to the drill an) stork by the 
continuous circulation of the lubricant etc 
In many cases It seems as though this idea 
would be worthy of a trial 

Improving the Lubrication — We 
watrhed a garage mechanic the other day 
drill a bole of one-eighth or three-sixteenths 
Inch diameter through the hnh of each con 
neoting rod dear through from outside to 
Inside in order to Improvi upon the result* 
of splash circulation of oil as d make sure 
that the actual bearing surf act between the 
rod and the crank shift throw *h nil! get 
its fair share of oil It seems aa though a 
judicious application of this remedy for 
faulty lubrication—always with due con 
slderatioa whether It would lead to struc 
torsi weakness of the part In question— 
might be profitable in ordinary much ins 
practice 

Machines far Blind Operator*—Ger 
man practice in breaking In blinded soldiers 
on machine and tool work ha* emthaaittd 
the faet that the Mind operator is in con 
■ftderably more danger of inad\ertcntiy en 
gaging hi* free hand with the mathli e than 
the scciug worker The difficulty has been 
met in in gen Lons fashion—by robbing him 
of the free band Machines for operation 
by the blind men are now designed eepe 
a ally for this purpose and in such, a fashion 
that the operator Is forced to exert i*r a two 
handed control Both his hands arc con 
tmually on the handles and lever*—<u d 1 e is 
therefore m no danger of getting one of them 
in tbo path of a tool 

Care of Punches.— The breakage of 
punches t* not infrequently caused by their 
being adjusted so that the finer oils pro 
jeeting further than the btavier ones make 
contact with the metal first. The setter 
who is often mode responsible for the ad 
justment of punches short! 1 be sure an 1 see 
that the boatftr once project further than 
the finer ones in order tl at by entering the 
nxtal first they may take the brunt of the 
■book Distortion of punches is liable t> 
occur uh n particle* of dirt«r small cutting* 
arc alio* ed to get In among the pieces to be 
punched Such foreign matter prevent* the 
metal from lying flit on the 11 ireultit g 
in the pnnclMM deecendii g on an Inclined 
instead of perpfmficular face Hinds re 
quin grin ling when storming* begin to show 
rough or jagged e lgos Sometime* the same 
fault 1* due to ba 1 setting of tl e tool* the 
punch gradually shearing away the die until 
it become* a loose fit and thereby fails to 
produce good stamping* —Practical hng% 
n per 

Chain Driven Machine Tool*,—The 

chain drive so largely used In the automobile 
world p o sses s es a 1 vantages over the belt 
drive which engineers ore btund to almlt 
say* H Bentley In Rn#me*rtng and Mtu 
trial JtfDMfmsf Tt l* positiv —that I* 

there is no slip A belt mint be con tin u 
ally attended to to keep a high efficiency 
The correct range and graduation of speed* 
is obtained (not 2 or d per cent of dip) 
so that the maximum output 1* pos s i bl e. 
Shaft* may be driven at short center* more 
effectively by chain than by belting Sons* 
time* a cross e d belt is empUyed to get a 
larger angle of lap and to eurmormt the 
short-center difficulty hut this require* con 
atant attention and la not so efficient a* the 1 
chain Frequently a motor is mounted on a 
foundation plate on the Door in order to ob* 
tain sufficient length of belt drive to the line ! 
shaft whoa if a chain is need the motor 
may be carried on bracket* dose to the line 
shaft and the floor apace saved On account 
of the strength of the chain drive It i* poe 
tibia to get the whole arrangement In very 
tittle epaet Aa no Initial tension is required 
with fi «hatn the chain ean run darker than I 
a belt* and journal friction Is redoes* to a 
Minimum Tffie flexibility and das when 
nmnbiff tto other useful features. It la po* 

sztsjiiz.'tjr *“ *• i 



Doubleday, Page & Co.’s 
New Radio Magazine — 



June Number 
Do you want to know 


—What happens to radio waves when they pass 
through a tennis backstop? 

—How to begin enjoying radio? 

—How die Stars and Stripes are being kept in 
the ether? 

—What mistakes to avoid in erecting antennae ? 

—What sort of a receiving set you shou' i buy ? 

—What a pioneer newspaper did in broadcasting ? 

—Who’s Who in radio ? 

—How Gen. Squier utilizes the electric lamp 
socket in Radio ? 

—What one radio fan’s laboratory has in it ? 

—How to operate and care for a crystal receiv¬ 
ing set ? 

—What is new in equipment and accessories ? 

All this snd s great deal more is told with abundant 

illustration! in this June issue 

Methods and apparatus tnat are new today will 
be out of date tomorrow Keep up with this 
precocious child of Science through RADIO 
BROADCAST 

On the news stands now —25c 

or, make sure of It by using coupon below, today 

A publication of 

DOUBLEDAY, PAGE & CO , Garden Ctt\, N Y 

grainnu « cosnsruvs cuMitcun ducaikmulutsw mmtstoms 


DOUBLEDAY PAGE 9 CO (Mu City N Y 

lead ra* RADIO BROADCAST for four months for which I cbcIom one 
dollar ($S for a year- m od either dollar bill or check at our rnk) 

Mem* - - - ■ - . 
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Tracks of Wire Rope 

Two parallel wire cable* e u ppor ts d M Interval* by aksleton like 
tower* Thwe in the * track* of a modem Aerial Wire Rope 
Tramway upon which the conveyor* glide between loading end un 
loading point* 

Wfre rope also tupplite the pull that move* the co n vey or * Car 
over head where mud and mow and sleet can t Interior* with steady 

operation 

Being designer* end builder* of Aerial Tramways this comp an y 
know* the peculiar requirement* of track and polling cable* Here 
Yellow Strand perform* ( a* It always pe rfo r m * wherever there s 
heavy work to do in mine quarry logging—everywhere—towering 
upkeep ooeU by putting off renewal* 

The strand that • painted yellow i« your guide to wire rope quality 
end economy Follow the Yellow Strand 
We also manufacture all standard grade* of wire rope for ell pur 
poees end have been since 1875 There I* an authorised dealer in 
every locality Write ut for the name of the one nearest you 

BRODERICK & BASCOM ROPE CO ST LOUIS 

BrmmckM New York end Semitic Fmctmrin St Louis and Seattle 

BssHiis Astowfln* ud Power*— I A stow lock two IwfltpcassM* sow 
■oblle s c ossso rf si of Tallow hind WIro Roe* bars smrajty 
aaftfoaokod th—1» — la lha basrta at ■oSocfat a (to eatloa oaar 

YELLOW STRAND 

WIRE ROPE _ 



W.Ottway&Co.Ltd. 

Ohm Wwb, EALING. LONDON, W 5 

BtTABUtHIO Mt 

Manufacturers 

Theodolite! Tacheometen, 

Level* Miner* Dial* 

Pnimabc Compane* 
Heliograph*, Equatorial*, 
Driving Clock* Micrometer*, 
Ceofortita Tran*it* 

Mirror* Flat* Naval, 
Military and Aitronomical 
Teleacope*, Pnimabc Binocular*, 
Etc Etc 

Safe A*wta for U S. A. 

Hw rri J nitm Emaal C®. Ltd 
MUaw Sqaarc, New Y*A Cky 


’ Y*rhCky 


lUtntrmf t*Mm if tkt else# Aulnwnfi frm 



BESSEMER 

OIL fVGINKS 


ouifcty sTp a ri saoad Ut e np M oar Raw 
York Watoiegtea. OaveM Ckteeos end 
San Tt hm ' I * uo nfinte, with hat enparftsne* 
la vnvariac and qn **iia t 1 ii gtoth patent 


The SCWmriC AMERICAN esntalna 
Patent Ottw Notes DsrWaae and ether 
natter of Internal to tov—tnc* and partial 
Ian of reoMtty patented invention* 

Wo shall b» pleamd to send wttbantetoM* 
oer Heart hooks on United State* and Porvfca 
Potent* Trsrts Mirk* and Copyright* 

MUNN A COMPANY 

PATBrr ATTOwanrs 


Wot wad IhMink MWw LS64LL NOTICE* 

''I' 1 -.I 

mlmloner of Patenta has made the following u A TCUTC 

rulings Where a patent with apparatus lT A1 uti M hJ * 

daima drawn in geo trie ten* has bean I I , 

cranted me thod daima vrkkh are eoketaa I” 

tlally coextensive with the apperatna daima * IRMw-IIIRIRi 

of tha pa teat should not be allowed to the /*„ 

aam* party in am application Sled snb- vwM £ fM UU 

aequently to the lame of the patent If tha ft * 

steps of tha method are such that the ap iMRMfStl 

perntue or its equivalent red ted in daima of “ 

the patent moat be present in order to carry yg v ——* — 

out the alleged method the Utter U hut the 77“"* 

fraction of the apparatus fnf /UtRf Qfflbf 

Trademarks hi Uruguay —According M roa have aq to va att eg wMoh you ow 

to the trademark Uw of Uruguay the regu tw*Wate tataathm w t tid i mein wUeh 
tration of a trademarkereatea proprietorship 

In and constitutes the title deed of a Riven SSSt — 

mark but without prejudice to tha above York TT*ihlaetiw. Q mkM Chlmoe and 

persona who may hate in the oountry a trade- Sen ■- 1 — — -‘1 trig Tipirli*ii 

mark in uaa which la not reg ister ed or the U p repari*# sad j ew Niwda gceth patsat 

registration of which has lapsed* may dial “ Tmrt# mi * e wf ha t ha* 

lenjte the registration of the same mark hr *^ *_ 

a third potty If the thiid party has effected _ V_ 

the registration end obtained legal protec- The SClRNT iriC AMERICAN contain* 
tion the other party may apply to tha Gov £&***" L.. P* ** 0 —_** * **her 

eminent to have the registration detrimental ur. «# u^r ***** 

to hi* preriou* right of nae annulled T%ia Wtaballtoptea—dtewod wttbagtetom* 

may be done within two years from the date onr Heart book* on United Stats* and Ftrsfia 

of the inscription challenged While trade- Fctente. T nutv w aik s and C* gf rig ht* 
mark piracy la not so common a* in thoea m— 
ocuntriea where registration eoustitatea nn MCJIWI 4k CUMPAnY 
disputable ow nerahlp it la recommended that PATBTT ATTORNRYS 

application for registration be made before WiSsnS l*Uh* MtWVORK 

shipping branded artideo to Uruguay iSi - ii jwto —fefito* W Aj MPM' lg l At 

Commercial Success me Indicative of TmrMHh, 

Invention —While it la true that marked Mw hMe MR HURQIca CAL 

commardal a uc c aa a and public approbation ^ 
of a patented invention are sometimes of im 
portanre in determining the question of In ■■ 

vention the doctrine Involved la subject to A ism**! ^biWibJLu b.*. 

exception a The United State* Circuit Court SWWa ^ ttwl Kmt * 

of Appeals for the Second Circuit, in a ffdmtlSe A mate nan («kUhM 1S4S) om 
recent decision (Boston Pencil Pointer Com _ 7mr W#0 

pany vs Automatic leudl Sharpener Com Po * U ** 

Pany 276 F 910) distinctly points out such pZLJ* 

«m exception The Court said in effect first M m » !aa*wi 

that commordttl success is an unsafe guide '***° -m row*** aaae pee mi aMtttoMl 

to intention unless prior efforts to All tha *•»** hr postal or Mpg sasss o—y svdor Wak 
want are shown and secondly that articles ***** °* ****** 

may bo new in a commercial sense when 1 — . 

they are not new in the sense of the patent | -*-- 1 

law and mtelty however great can never Mfilfiflff Mfl RfrfHmrMtllW 

he put In place of invention The fact that "WWlKffWI 

a patented device has had enormous sales MMltfiMnf 

1^-^d^wlA^otW^ne.o* CUflSS S Psppst VtlV* ERflM 

Subatitutloiw—A nuumfuctum or deal 

er cannot substitute the merchandise of one saw CMwssmysW M. 

nhere the merchandise of another la ordered » " 

without Informing the purchaser of that fact - -- - - 

In Samuel Brother* A To vs HostetUr A nv% frN rw t _ _ 

Co 118 F 208 it was held sufficient to sup- FIND iHF SPHOOI 
port a finding that tha dsfsndant was en * AA , 1 1 ^nVA/L 
gaged In unfair competition although there CM 

nes se s employed by the complainant These SCRIBNER iS MAGAZINE 

witnesses testified that they had gone to the eaa tfm a_ . mwm vTWY 


Annual SaUcriptkm tUdm 

n*r <‘*Mihl!sl"l IMS) 

Postage prepaid la Ualted State* sad paste* 
•Tom Mesfce Cubs kSKum ^ 
IMgn Postage $1 M per year aldHfaaal 

OaaaAm Postage $# M par year addtfetaMl 

R«»lt by postal or sxprsM mossy «vdsr haak 
di*ft or BMtk, 


Ice Making and Refrigerating 
Machinery 

Corn** a Pappst Vans ERftaM 

Rs k aSs t msI s ys rgM 

FIND THE SCHOOL 



nesae* employed by the complainant These SCRIBNER'S MAGAZINE 

witnesses testified that they had gone to the w** a _ . uw vrov 

wholesale liquor store sf the defendant ^ rmw 

wfcer, bad been Kild to tbam bj ■ dark AT M*. *400 PER ANNUM 

what was represented to them to be com —1. - “ *-—~ 

plain ant a bitter*, but which In fact was a 
spunoaa article made to lnutats that of oom 
plaiuant s in appearance taste and smell 
and they ware algo furnished by the clerk 
with empty bottles having thereon complain 
ant a label and trademark to be need in re¬ 
tailing the Utters to customer* 

United Shoa Machinery Corporation 

Patent Leasee—The Supreme Court of _ _ 

the United Statee on Anril 17 1922 ren 
doted its decision In reviewing a Doerse of 

the h ederal Court of the Saatarn District of I . _ _ _ _ I 

Missouri involving the leasee of the United I A Ptlf? I 
Shoe Machinery Corporation under the I I I 1 

terms of which that company leased its 11 * A 

patented machines to users thereof The 
Decree of the Hlsecmri Court was sustained 
by tha Supreme Court Thu Decree enjoined 
the use first of the restrictive Manas whish 
provided that the leased machine should not 
be used in the manufacture of abofe on 
which ce rtai n operations had been carried 
out by machines other tiyut those provided 
by the corporation secondly the dame that 
if the leasee failed to nee certain Unde of 
machinery made by the corporation the Uttar 
had the right to eanosl the lease of all 
machines thirdly tha danse wUeb corn 
palled the lease to purchase all supplies 
from the corporation fourthly, the danse 
which compelled the leme* to naa tha cor¬ 
poration a machlnea or shoaa worked on hr 
other ma chin e s of the corporation, fifthly 
tha 


Wa am aatoara and sblppare of Crude 
Aabeetoe to any quantity Wa pro darn 
all grades at our worirt fomrma BELL 
A tBRSTOS hmm to Canada. Wa 
aleo eaid tterp, epta yams, wean 
clothe, and m a n o h e to ra a fitU line of 


^or apytiktog you wwat to fiehaeiBe, 
tuiti to 

EEMHT SMinuOR 00 MMRT 

remn dfie UMMtfeRut febtote l^m 
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‘ Aay VBNUSFBN 


Al M* as 
"■ |Imn} 
yjMM4n 

CtL yes « , _ __ 

with i liHfcl I t— dpi from Mattes 

17BMDa<NMiSConfnK 

!SUS!B.‘ * 

t&Sr&j •* 

SS&MLTA. 

J MS S Sg <StS8T 

Aiirim 

LeedfWICo 
mnttAm NV 
4t# £m td m* Mmr 



I 


s 
£ 

£ 


mrVBKB 

EVEMPOUmO 


9ti 


(vi rn S h<‘« riiv- 

^OHours 



9 


DmT( Improvise— 
Pocentizt 


m >a Pp m or dp yoa have H tow 
n) writ wriwhte> Hw yoa 
m tte PM Uml Ptog that 
m btdiiy to foot obi coni 
wfcte*-Uv or tetter? TtePaesai 
Twi AiimiibrPmPw 

tte*. kwkakwfMtopkciVmd 
onto wd • pur W pboMiati 
wu+pdk flp^mhwUfdd 
AsPtemiMstoiod? ThufMim 

Wkto.Md^m 

k wA sk# yosto *w dm Hof 
to|inni utoi 
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PACENT ELECTRIC 00. be. 

L0UP dCMJD MCttlT Wb 

150 hhww fltosit Ntw Yorih. N V, 


mtohimsty tool tte eorper i tios tto latter 
woaM bin tte right to r—on tin bhoUbm 
■I nodr euptejed nxtblp tte provteoo for 
A pt/mot of royalty on shoes aorta on the 
corporation machlw and seventhly, a prof 
araatlal dun whiefa specified lower royal 
ttoe for len«» who agreed not to nee certain 
m a chine ry on d w n luted on maefaim that 
ware not corporation equipment 

a BreattUn Trade Mark Ragistratten*.— 
Although the Lnitod Statu ia not a member 
of die Berne Trade Mirk Convention never 
lam oor exporter* will be interested in the 
it deeuion handed down by the Snpreme 
Court of Brasil in which it vu held that 
International registration! at Bern* are not 
effective In Brasil While Brasil is a mem 
her of the Berne Trade Mark Convention 
It has been held that the failure to publish 
the trade mark in Brasil is fatal This re 
qnirauent with reference to publication ap 
pin** to an trade-marks and aU dame* of 
registration* whether an independent Bra 
ulian application la filed or whether an at 
tempt la made to protect a trade mark 
through a Berne Convention registration 
or a registration under the Pan Vmerican 
Convention No arrangements have been 
made for the publication of trade mark applt 
cation* except in came where independent 
Brasilian applications are filed and in view 
of the ruling which has been made and other 
rulings which may follow it la Important 
that every trademark which la of value in 
the Brasilian market be protected by an in 
dependent registration in that country 

Corporate Nam as.— It is well settled 
that ouo corporation cannot adopt an! use 
the name of another corporation In the ammo 
line of business. Furthermore a oorporati m 
cannot use as part of its corporate title the 
trademark or trade name of another earlier 
In the bel 1 nor can anyoi e use as a tratc 
mark for the same Hue of buauieea the title 
or part thereof of a corporation or firm In 
Rubber A Celluloid Horn res A Trimming 
Company vs The Rubbuhound Brush Com 
pany 88 A 210 it waa held that the urn 
of the word* Rubber Bound in dcfei dant a 
corporate name was in cm traumti n of 
plaintiffs rights In the term Ribber Set 
as applied to its merefaan llse In Martell vs 
8t Francis Hotel Company 08 P 1118 it 
was held that the defendant woull bo on 
j lied from conducting its hotel under the 
same name as that of plaintiffs in the same 
neighborhood and previously established 
such use resulting In confusion and injury 
to the h >tela and the public an 1 this 
though defendants Intel was larger an I 
more expensive and catered more to a tran 
slant trade, while that of plaintiffs though 
patronlsit g transients, was more of a family 
hotel 

The Stanley Bill —The Stanley Bill, 
which has been introduced in the Senate and 
which contemplates the making of a very 
drastic change In our exiatiig patent law 
has aroused a great deal of interest and 
much argument pro and con Briefly the 
■ffect of the Rill to to intlu to in o lr patent 
law a provision whereby unless within a 
reasonable time a patent is worked com 
pulaorv licensee thereunder may be granted 
The law la advocated by the War Deport 
ment on military grounds and In or tor to 
compel foreign nations an! inventors to 
manufacture thtir inventions in this country 
so that in caw of war they would be at the 
service of this country The Bill to i 
favored by certain manufacturers. In the 
main however opposition to the Bill is 
strong The Executive Committee of tbs 
American Patent Law Association has taken 
a very definite stand in opposition saying 
It strikes at the very heart of oar patent 
system in that It would destroy the exclusive 
right of the patentee to hie Invention Hite 
to the distinguishing feature of the patent 
law of this country that makes It superior 
to the law of any other country For this 
reason it would be equally bad for the 
public the inventor and the manufacturer 

Taxi Cabs af Distinctive Color. —Justice 
Newbumr of the Supreme Court of the 
State of New York In recently granting a 
temporary injunction in favor of the Amen 
can Yellow Tax! Operator* Inc. restrained 
the defendant from using or employing or 
operating for hire taxi cabs designed or 
painted or colored in Imitation or colorable 
rimnlation of plantiTs taxi cabs ” And also 
adopting using or ampteying on taxi cabs 
any names, devices, finish, color or got up 
style or dm calculated to be confused with 
or mistaken lor taxi cabs of tin plaintiff 
know of no dearer ease of attempting to mis 
toad the public as tba defendant admits ha 
has doner said Jasdes Nawteugar 



Guardians of the Circuits 


The telephone at your elbow 
seems so simple an instrument it 
docs iti work so quietly and quickly 
that it is difficult to realize the vast 
and complex equipment the deb- 
cate and manifold adjustments the 
ceaseless human care behind the 
scenes m the central offices 

Behind the scenes is the terminal 
of all the underground and over 
head lmes on die streets and high 
ways Here are die cable vaults 
the great steel frames containing the 
thousands of separate wires and 
fuses for die subscrd>ers lmes 
die dynamos and storage batteries 
the giant switchboards through 
which your telephone n connected 
with the other thirteen million tele¬ 
phones m the Bell System 

And here in charge of this 
equipment are the guardians of the 


circuits—the wore chief and his 
assistants— master electricians 
experts in telephony Then 1 first 
duty is the prevention of trouble ** 
By day and by night they are con¬ 
stantly testing the central office 
equipment the overhead and under¬ 
ground lines the subscribers mdi 
vidual wires And when from 
some cause beyond control trou¬ 
ble*" docs occur nme tunes out of 
ten it is repaved before die tele¬ 
phone subscriber suffers the slimmest 
inconvenience 

It u the .fall of die men behind 
the scenes together with scientific 
development and construction effi¬ 
cient maintenance and op er ation, 
which make it possible for you to 
rely upon the telephone day and 
night 

Bell System* 




American Telephone ano Telegraph Company 

And Associated Companies 
Omm Pmbey, One System Umvr—i Screws, mmi mU d b —ted tend 


Listening In? - 

Faa—g^nfo fer£*a--^f|rou—a Mate tfclasaaJ— 


meal Radio smb —ding law— stoctr c ctocto 
loss to w, sag oosstto— otter o—fat appHanc— aw 
te oo—m—g by yss (row woronok —oily obtain 

l 

HOWTO MAKE THOMS ELECTRICAL 
4X>? *M«tf $180 

Yomr man back If 
yon dont loop tte 
V book 

m 0 P C folk Ca te. 

Dipt S 



Do yen know tba atari? ltat 

RADIUM STAR MAP 


kahto— statote* 4 foot loaf acenrmtt owft moontod 
WarnS r— i rn a i ltet wartertwitfayn» »w / «tRmd*m 
conpowg U—d and ao do r — J by land os coll —m onW 
vara tea Nth acted* acwrta, and amataor star atodanta 
Pnca SSSOpoatpaid. SawptoRod op card of fondlar atari 
firso on —Mat. 

I V mWWII,»g Cm An. 0—t M Oak Park, BL 


Tire Mileage 
Lowest Cost 



BINGHAM SCHOOL, S 8 S&K& 

AN B*AL MTS SCHOOL M PIEDMONT NORTH CAROLINA 


£itu 


ittera boapkaikr wok— aackboy fool —ntoah r wakowa Mflry 
Lately l ow— Oywoaaten Aibtotle park H o s a r 
fows asd bta—ry " "“"te 111 fo— w to von—y MO aeraa A a 

COL PRESTON LEWIS GRAY. Prtudgef, BOX 27 I4BBANB, N 0, 
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Elmco Senior Toner 
Elmco Junior Tuner 

(For Crystal Detector cad 
Vacuum Tube*) 

ELMCO DETECTOR AND TWO 
STAGE AMPLIFIER 
ELMCO TWO STAGE AMPLIFIER 
BELL ROTARY QUENCHED 
SPARK GAP 
Wrm ff Mfitei S 

THE ELECTKIC MACHINE CORF 

DUMANATOM INDIANA 



Kennedy Radio 
Receivers 


Are recognized everywhere at 
the very fineat made 
BaBniim rent on request 

Tb# COLIN B KENNEDY CO 

QeecvponOad) 


MUSIC and NeWS 

RADIO 

Farmers Merchants A meteor* cod Sped* 
sue wnte tor Free Ui e rfr e 

THE BEST IN RADIO 
WHOLESALE - RETAIL 

VIRGINIA RADIO COMPANY 

CWloMnofle Virginia 




T O enjoy the fell use 
of your rec ei v in g act 


X of your rec ei v in g wt 
equip it with the Magnavox 
Radio —the reproducer 
With the movable coil 

Aar dele wttt dan—oatrata. 
er wrtt* a* to r boeCtat *m 
mb* of ■—r—t datar 

The Megnavox Co 

OsUmT Cetiforafc 
NmYm*00m MSmehAe 


wi« brings it 

fMNAVOX 


WIZARD 

W«fWi Scat R** Rail e d—, at 1 ear— I Pda— 
KVUIY 1ATTRRY Cl ARANTKKD 


No 

m— 

WeiTtt 

voit> 

Price 

*#•—Plain 

txslxsl 

1 r 

n\ 

ties 

•SS —VSrtal la 

llllxll 

1 lb 


ISO 

me—1 lain 

4 X* XI 

1 It 

m 

] M 

SSJ — V able 

4XS XS 

4 lb. 

»S 

• so 

WS- PI In 

HXS Xl 

1* 1b 

4f 

an 

•W—Va aUc 

MX* Xl 

10 It 

44 

411 

Sts— Varla )e 

txl ill 

•t lb 

fT 

1 — 

*H—Vsri llr 

lit x«| 

•1 lb 

44 

IN 


Get Um it your Mer or wt te direct 

WIZARD BATTERY CO 

3 L Art Mt Sb— Haw V mk Ckr 


Radio Inventions 

W E ehall be pleased to have you 
consult us with regard to p a te nt 
ing any new radio oquipmem which you 
may develop Two members of our staff 
of attorneys formerly with the Western 
Electric Company specialise in patents 
relating to the radio art 
Offloo consultation put colarly invited 

MUNN & COMPANY 

PATENT ATTORNEYS 
Wootworth Ral dleg NewYorkClty 

Hanna BuIkUag CW—land Ohio 

Tower Btiikttng Chfcafo in 

■dsottfte Amwtean SHf _W—htngym D C 
Hobart BuiMtns Sea Frandeco, Csl f 


THE RADIO STORE 

•ONertk L-tsM- Aw P -adaaa,Cajjf 

Alti—imo Receiving end Load Speaking 
Outfit $727 00 

Aludene Receiving end Loud Speaking 
Outfit $54000 

Aha Robles Reoeivleg and Loud Speak 
mg Outfit $52400 

Pasadena Receiving end Loud Sneaking 
Outfit $440 00 

Pass Robles Receiving and Loud Speak 
ing Outfit $424 00 

In slid err yea tnttrttttdf 
PAUL FRAKKUM JOHNSON 


RADIO IN YOUR HOME 

COMPLETE WIRELESS 
TELEPHONE RECEIVING SETS 

^eberal Jr. 

race Jb KM 00 

EMPIRE RADIO CORP 

271 Wm 128th ON 
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756 Feet 

of Rainbow Spray 

Multnomah PalU. osar Portland, U 
but on* of a tno ua and wooden 
muting you oo the magnificent 
Columbia marHighway Nearby 
are die famous cataracts of the 
Cascades, the wiki Gone of the 
Ihlin and Table Mountain 
etreaked with saffron 

Northern 

Pacific Ry. 

"2000 MtU* ofSt*rt&>g Bemtif 

FromCMcaoo BtPmol Mb m eapoUe 
to Butte. H J e n a. Spokane, Pgrthad, 
Tacoma, Seattle, ^rantt BeUag 
ham, Victoria, Veacourer 

Thic ietba ccaoic way to the Great 
Padflc NortbweaL It trevenee the 


fO/? RoundTrip 
QQ^Chieago to 

North Pacific Coast 

WHe/lhJei M 

Make war vacation pay yea dW 
diode k health.,Go where yo o can 
IWeootdoen. ■Stoporer"atUfcm 
where the Eddf#!* 6m. W«gfc 
tha snort of salmon naartoff Get 

wStSSm wBroTSf hoc 

Northwect 

North Coast Limited 

AH-rtMl Throogh Tnda d the 
Morthwect Leaw.CMce e 1010 
A. M^d^ trt>m IWonTtartoa, 

Stop at YiUowriotmPark 

Write tar free hooka, d eecrtttag 
thaPaddc Noc th weW eefeednet 
lagaafteftoo. 

AM. tata, rmmgnTi H **r 


WC1 Ftodky Bk et ri e Oo Ido 
lll-IU Bo. Hh St tfliM- 
apolis Mton X 

WPA Fort Worth Roeord Fort 

Worth Tmai X 

WWl Ford Motor Oo M 1 *** 1 *** 

A to Dearborn Koh X 
KFV Farter Bradbury Radio Store 
Herald Block Yaktaa 
Wash X 

WOT OotwnU Kkctrfe Co I JUv#r 
„__ RoadBt SetMooeUdr N T X - 

woj aiiWt Tb» a r Co 491 
Btotchky Avo Mow Harm 
Goon X 

WIP Qlmbol Broa D#pt Btora 
Market ft it 8th. Fbtto- 
dslplto Pa X 

KJQ Ooold CO JIB X Mala ft 

Stockton, CaUf X 

KOQ Halloak 4 Watson Radio 8m 
dea 191 Park ft Port- 
land Ora X 

WUC Hamilton Mfg Oo SOU Ala- 

jama North Indianapolis ^ 

WOH HatMd Rkctrk Co HI N 
Martdtoa St InmanapoH* 

Ind X 

KYG H amity WlUard P Jr 400 
I ltd ft. North Port- 
land On X 

KQW HarroM Charka D 487 1st 

ft San Joa# Calif X 

KVQ Hokraat J 0 915 7th Bt 

SaensMBto, Calif X 

KON Hohnra—r in® *tb and 
Broadway Lot An ga lm 

CaUf X 

WJD Howa. Richard Harris, Oran 

v»U O X 

WGL Howlatt. Thomas F J 1*08 
N Broad St Phlladal 
phia Pa X 

WSV Httatar Dr L M and Car 
Hatton O L 14S0 beard 
ft Lfttto Rook Ark X 
WEV Horlbart Still Electrical Oo 
MeXinom Av# and laa 
Jacinto St Houston Texas, X 
WGV Interstate Ekrtrk Co and 
Now Oricana Itmn 117 
Barron® St. New Oritaaa 
La X 

WIK X * L Ekctrto Co 4tT w 
Ohm Bt MeKaamort. Pa X 
WTO Kaast* ftat# Agriculture Col 

Manhattan Kan — 
WOC Xarlowa Ratio Co Md Bart 

Bldg Rook I aland IU X 
KLP Kannady Colin B to Inc 
O Kaafa Avo Loa Altos 
CaUf X 

KHJ Kkrulff C R * Co 757 
S Loa Angola* St Loa An 
g#ks Calif X 

KQL Rtw Arao A 1041 0 Blxal _ 
fit Loa Angolas Calif X 
KJR Kraft Vlnomtl MSII 19th 

Am N 1 «kattk.Wa*h X 
KMC Lindsay Waatharill A Co 

Raaaky CaUf ^ X 

KGB Lordsn Edwin L Ml CaH 
fornia ft tan Frasekeo 
CaUf X 

KMO Lora Ekrtrk Oo (H C 
Ratahart). 818 North L St 
Thrtma Wash _ X 

WWL Loyola University ft 

Char lea Ava Naw Or 
laana La X 

WDZ Marahall Garkln Co 17 On 

Urto ft Tolado O X 

KRE Maxwrtl Eketrie Co Oar® 

moot Hotel Berkeley CaUf X 

WBd May D W toe 178 Central 

Ava Newark, N J X 

wrp ’'tfrtScW X 

WWT "%' n $o£Z £ ’SShE x 

W°U uSgo Htjn M. Jgn 

man ft Omaha Nab X 

m "issuer XSissi 

Broadway coe Anyaiea 

X 

KDN Meybarw Leo J Oo Fair 
moot Hotel San Franoleeo 
CaUf X 

wah w $£$y'to& vj 

WKH MUkjeC Scfelsc Oo Wo _ 

WM "««««?**. _ 

waH x 

^ ■& saafisr x 

WAAM Kotaoe Oo I 1 BoeC 8* 

KOB MmTSL (Mheiurf[ApJ 





WPB Newmaper 
aette 

"iSj 
w "Ifa, 

KON Nog* 



Park R adio Kk o tH e Go 41 
8 Main ft. Parle Texas X 
Pina Bluff Oo The Pin® 

Braff Ark X 

Puuous Fixture A Wlrlnsr 
Co 118 W Id ft Po¬ 
mona CaUf X 

Portahk Wlrekm Talrphona 
Oo 580 M Market ft 
Sto ck ton ChUf X 

PraHikm Hq ul pmmt O 1487 
Gltfaert Ava ClnrlnnaU O X 

SP X 

Preet A Dean Radio Reaearch 
Laboratory IS Khn Ave 
Lon® Beach CaUf X 

Pnlttaar Poh Co, <Tha Poet 
nispatrh) ltth and Olive 
Bti ft Ifloh Mo X 

Purdoe University Wert La 
fayette Ind X 

Radio Contraction A Bketrk 
Co 543 Irvine St Wash 
Inetnn DC X 

Radio Corp of Amorim Ro* _ 
aalta Park* N J X 

Rad o Service Co 1019 Quar 
ricr ft Charketon W Va X 
Radio ftuip The 319 ftmnj 
vakAva Sunnyvale Calif X 
Rad o Supply Co of (all 
fomla 815 S Main ft 

Loa Aa rai se Calif _ X 

Radio Telephone Shop IV 
175 Stenart St San Fran 
ckeo Calif X 

Register A Tribune 715 L«- 
out St,. 1 aa Mol nae Iowa X 
Reynolds Rad o Co I no 1114 w 
Unlvariltyft Dmver Col X 
[ Ridgewood Times 1 rtntlne A 
Pub Co Inr Chamber of 
OotnmerM Bldg R dge- 
wood NY _ X 

1 Rleehtnan Crosby Co The 
338 8 Front ft Mwnphla 
TVnn . X 

i Rika Ktunkr Co The Main 

and id fts Dayton O X 
) Rnrhoater Time* t nion Inr 
it Fxahange St Rochester 

f Roswell Public ftrvlcs Co 

The 111 W *d 8t Ris- _ 
well, N M X 

r Ruth *kba«tlon (8t Martina 
Colkee) Larey Washing 

; Sumdard Radio Co 721 * 
Broadway Loa Angeles 
Cal f X 

Bt Joasph C^lmra 18th ad 
Thompson Thl adelphla Pa X 
St bull Un vara ty *31 
Grand an! Pine ft* St 
Loula Mo 

I Sen Joaquin Light A Power 
Corp Tutor# and H Sts 
Preen CaUf X 

Seeley ftuart W Weather 

Bureau Bldg ■ Laming 
MkJ 

Service Radio %uipmsnt Co 
TV m Superior ft 
Toledo Ohio X 

Ship Owner# Radio ftnrjee 
Inc 519 Granby St Nor 
folk Ve _ „ . x 

Shp Owner* Radio^ Service 
89 Washington St New 
York City X 

Shotted Ra& Mfg Co lne 
TV 8 Market St Albany ^ 

Southern Xketrkal Co Jd 
and B ft* <kn Dkgo 
Calif X 

*bvw °aL-r 

W C X 

SlU Baer Fuller Washington 
St Bt Louts Mo X 

: Strmwbri Vge A CToUikr 8th 

and Market PhlUtdelphla ^ 

’ SUbba RtortHr Co 75 *th 

ft Portland Ore X 

, T * H Radio Co a (P O 
Thurmaa) 401 *? Anthony 
ft Anthony Kan_ X 

Ta ri ytow n Radio ^Beeearch 
Tab II 33 N Broadway 
Tsirrtown NY X 

r ’"‘•Fair State Adam* wad 

Dearborn St* Chieago III X 
, Unkn^Oolkg# Seheneetady ^ 

f Union Stock Yard and TraaMt 
Oo Ohkago III X 

: University of UUaoU Uibana 

Ullnot* X 

1 v 'Z£& t ‘JI}5r eU “ to X 
t Untvendty of Teota* Aorttn ^ 

. UnkwreTty of Wtooomto No 

Ch arter Ma dl m a Wls- ^ 

1 Wwunakar Jcdm lith and 

Market, Philadelphia Pa X 

1 * 

* x 

‘ w ^5‘Jir Ma °* “ x 

1 j tJmr & x 

Co 73 W Adam® Bt. _ 





D O you want one book 
that you con keep aa a 
storehouse of Radio informa¬ 
tion? Then send for Modem 
Radiol 

Modem Radio la unlike any radio 
catalogue published before If you 
are looking for simple complete 
reedy to operate act* to receive the 
wlrcleea telephone broadcasting you 
will find them In Modern Radio 
If you are looking for a dearly 
wr tten comprehensive up to the 
minute explanation of the theory 
and practice of wireless you will And 
n in Modern Radio If you want to 
know how to build a C W or I C 
W Bet you will And the informa 
tion in Modem Radio written by 
an entirely unbiased expert If you 
want the lataat price® and deecrip 
t on of any ®e* instrument or part 
used In rad o to day there it I® at 
your Anger Up® in Modem Radio 

Modern Radio contains 1M pages 
devoted entirely to wireless and 
covering every phase of the art 
Handsomely illustrated throughout 
Edition limited to 10 000 copies 
The information and experience of 
experts incorporated in this cats 
logue is Invaluable to every tnateur 
To prevent any copies from going 
to mere curiosity seekers however 
we are making a nominal charge of 
35c which will be appl ed to receipt 
of your ftrat order of B5 00 or over 

Modern Radio to the biggest 35 
cent® worth in radio to day It will 
save you many tunes its price in 
time and trouble Bend for your 
copy nowf The coupon below to for 
your convenience. 


; CONTINENTAL 

. RADIO frCLCC.C0im 

[1/16 WARREN 8T NEW YORK 

vo«cS lbadino 

WBVBE\ WIRELESS HOU3B* 


iBif UJMI1HUIAL UNO ft 
MiBy nXCTEICAL C06F 

9m HI—li Wsnohmfc 
Ike Ywfc 

OaettaBMa 

g#ed me V ntem aull e espy of year 
nowaSatofM Motes Radio I sastooa 
Me to Hue# tV astoal «eot which wffl V 
^gdkd to my ftarw* osdar #49500 or over 
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CLASSIFIED ADVERTISEMENTS 


The Marh$t Plat* for tk$ Smmtt AdoorUoor 


In 


Bat* for advert stair in th a section 6 rents per word for sash la— 11ns, puMi fa s d v s ss Mlshaws mn asefttoMi M Wor to tvM 
ard dvlnff d scounts for number of nsulions sent oo rsamt. AdmUssmoats for tassrtfsa la tea Await tew stoma to la OUT dtot BV 

turn Mth 


ADDIffC or esIrulsUaff 
funui 





r& «t * *** ■“ 


-* -■ X 


April It 



RwHoNatas 


“Tha fact that our adverti s e me nt 
has been la each consecutive issue 
of SdKMTmo AMnucart claadfUH 
column should bo twpto proof of 
tha results that wa kvt obtalnad 
Wa consider this publication one of 
tha bast mediums for achrsrtisizig 
our particular line and wa must 
say candidly that we are vbry wall 
pleased with the results obtained 
so far ’ 

Quoted from a Utter m our file* 
which telle the whole story 


p««2J5Tf. stum 




YOU OAM kn i Mw 
own hr 

■JPMB 08 lOOC OOROKlOll « F 
pm ut Hom In u few wm 

«£ ^SrE. 4T JG^SSt»i 


XLJ.IAI 







comas from moot to tha 
equipment faajdhi from St 
iMtu ea p s rity ts to to tostaBsdea amto than 

«m* aftSSSltilmEt uhIm wiImSl* 1 ** 

. Baflnnd Radto. While theta h adh 
tog ftmd s m—fifa mw to tha eat of radio on 
board drains tha fact remote that with thaw 
present development of tha art tha apptioa 
J£|tion because practical at last Tests have 
I remtly been conducted by the Delaware 
Lackawanna A Waatam Rati read As this 
tew aoaa to prase wa have just saowedal ia 
obtain iny photographs and complete Inter* 
matte of tha tetettoflag tostaJlattool abo ard 
the train end tha rasulta obtained The mm* 
plate facts will appear to our July lasoa. 

Destrnctlen of Prin ce tort fTnUt 
suttee—A disastrous flr* In one of the 
bulldtot* of tha Pitetm University recent¬ 
ly dwt r oye d a part of tha radio equipment 
White tha loaa waa amply covert by toeur* 
anoa It was an unfortunate aeoMent tees 
tha matter of amngtog for a Wnafloaertag 
service waa Just about completed. The Idea 
of a broadcast!of orlstoeted with lfr L S 
tetter (1312) and waa taken up at onee by 
thoae to eharia of tha teflon Tbs Xm 
malty of Wl e n sn rin and the Uutverrity of 
Minnesota already have estabtiteed broad 
eaattos stations for tenoral university new* 
aa well aa for results of athlsfle contest* 
Tbs set to bs installed wffl having a sending 
range of 1.000 mflaa and will operate to 300- 
meter wave length 

An A«tematto &0& McnaL—Interest- 
tog program hao bean made to Bestead to 
tha way of developing an automate device 
for sending ant &OS, at dbereee rigaak at 
wa. Instead of wring tea usual tslepunh 
hay and sending out tea SOS mSTtea 
system la to send ont by moans of an auto¬ 
matic device a date of a eortahr length at 
regular Intervals, flute signals serve to 
operate aa alarm bell on other shtoe wlthte 

n^rjinTswfl 

portent advantage of the new oatem la that 
It* tends da not conflict with other radio 
tend* and that It rings as alarm beQ on 
teipe to the fa n m a dtot s vtotoity Ten skips 
wa already equipped with tea new rigmaHag- 
deriee and 26 mow are bring aa equipped 
Satisfactory norite have bora obtalnad aver 
a radius of 100 mflan 
A FUtar fee Badle. AKhough mo te hat 
base arid end written about tea nmtrfrihh 
fflten employed by the telepbooe ttnee and 
by advanced radto tenters for tha eep ar eflon 

rsmalnadfbr Dr Vtomfc E JewSEehisf an 

SZ^Z’Sr£r22ttLZ 
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Once in 
Three 



_ljktly fl y — « po cuh a r 

turn la RMrtcet eondttioM 
cOm • nw« noaklHt op- 


Sack tfoylopaMBt boo «1- 
raody bcgapi 


Bata 

Jr REPO 


sonfc 

REPORTS 

taffl off ths 
piste 


gMi gtvwi you tbs 


_ on (hi stejatioo Mod outU sms 

ths peewits* appsfteaJty aflbrdsd by 


XKPORT ON RRQUKST 

rtat too OMb MMi w4 BmUm 
Mm At Jfctf Pum Ymr Mm* * 
£*L Am titotoettoa to fafw tofli la 





MtWN»N»l Ml 

1 for Oafe-aUtoon | 





Cfrfl Bffghi-rfaif Nflte* 

A Bm rt XNi? A taste drown by * 
teagW to g to c recently brought 166000 bash 
Hi «f irtlo over the Osnsdten FieUe Uue*H 
The train «u 0 0 mHe loot consisting of 
110 loaded cars a water car and a caboose 
The cross weight was 686,000 tons. 

The Effect #f Tempera tore an the Rate 
of Corrsoton is practically an unknown 
quantity But expsnmenta naie shown that 
at 80 d ecre es Centigrade iroi corrodes i early 
tan times as rapidly as at 0 degratw The 
effort of light is wry remark thfe It ha* 
been shown to accelerate corroHou \ery 
markedly even after the tempt rat re effects 
had boen removed Corrosion is Heartv af 
facted by barometric variation T1 e a ibjm 
is very eomplsx and die res Its are n t al 
ways the same even when experiroet ts are 
carried oat under what appear to be exactly 
identical conditions 

An Iaiernatisnal Water Dispute of 
some moment has been settled with ti o final 
award of tbs Joint Commission for dm mess 
arameat and apportionment of the waters of 
the Bt ICary and MUk Rivera beta cm thv 
United Btatsa and Canada By giving Can 
sda ths preference in the waters of tie 
former stream and the Inited States that 
to the flow of the latter bat urangli g for 
a minority interest of each nation in the 
other a stream the Commission has reached 
a de Hs toa mainly satisfactory to both parties 

Novel Lighthouse CMnctiw — A 

combined Hghthease dwelling aid fog signal 
room for Fsirport, Ohio on Lake 
marks a new method of erecting for exposed 
loca ti ons. The shell of tbs building was 
fabricstsd riveted and bolted permanently 
together as h or e without Interior 
work or lantern It wss 88 fart square with a 
88 V6 foot tower at one earner and It weighed 
60 tons It waa moved on the deck of a 
■mall steamer 147 miles up tbs lake to its 
location at a transportation cost of $1800 
The plan is estimated to have saved about 
$10000 

A Boat Treat SMwt Pr oblem. I n ths 
course of n lecture before the Birmingham 
Metallurgical Society Mr B R Taylor 
•ays itogtosermp de scribed an unusual flora 
of trouble which was experienced in the 
heat treatment of some small engine parts 
The right degree of har dn ees failed to de 
vetop although the composition was quits 
np to specification The ca ise waa discov 
seed to be s current of air passing aloof the 
had of the muffle pro luring s film of oxlda 
do* on the surface of the steel lhe matter 
waa remedied by seattertag email fragments 
ef charcoal aboit the alae of peas over the 
bottom of the muffle the engine porta being 
put into tl e muffle on a tray The eharcosJ 
became oxidised instead of the steel and the 
trouble was corrected 

Oaoaetad Sleepers —It is generally m- 
eomed that a bn lge brnlt of creoanted Hoop¬ 
ers would burn more readily i the event of 
Its cstrt tog fire than wo iU « bridge of non 
heated timber \n experle os with en 108- 
foot Dipin creoonted timber ballnsted deck 
trestle bridge on the Nashville Chattanooga 
L Bt Loiu Railroad in May last disproves 
tlu assumption Startir g st one end of the 
trestle and fatted by a higl wind the Are 
sprcid oi er the structure rapidly and burned 
intensely for some time Following the fire, 
aa examli ation revealed the fact that with 
the exception of charring which the timbers 
suffered end the burning of a tow braces to 
a degree which necessitated their renewal 
ths structure was little the worse tor Its 
experience 

OuadSaa 

tWlte Railway It appaala to all tore, 
i prod oanc on detonation not only • 
nport bnt almaltanaraaly a brilliant 
and a peasant anril It la oallad ma- 
taor and la faattnad to tho troeka by naana 
oT two (prise rail ohpa mad* of tampered 
■tad or opriac broaa In tblo war a dm 
frippto« of tbo rail baad la wared and at 
the aamo time a prompt appHaottoo at tb. 
to r pedo U nude poorible It la eomplatriy 
w a t ar ptood trlU atand any atmoapbaito eon 
dlttona ot boat mMm and frori. It baa 
been aubjartod to M0 hontaJmmar ri o n jMd 
m bow in mrirt atoam at 1» daerwa frit 
raobrit withoot datoriarntloa and baa bton 
uaad ritn tfca tmapara t ore waa many do- 
ltd* Wow aero wltfc oomjdria Mt nm 0po ~ 
dal ttoto bam born aarrUd oot to aayt afa 
tm bnliMm power wtai blared In ptse#« on 
{terfTnfifcr iytoiP«rio»oi Ubriy to| 




Grossing ^Atlantic 


ssmdn 

T he World s Record Passage between Europe and this 
country was made by the MAURETANIA — the 
holder of the Bine Ribbon of the Athntic — in 4 days 10 
hours and 41 minutes 

This truly grand ship is back in service thoroughly over¬ 
hauled and converted into an oil burner She and her 
gigantic sisters the wt nderful AQl 1TANIA qnd lux 
unous BERENGARIA ire making history in carrying 
on the fastest weekly Passenger Service dt Luxe the 
world has ever known 

From NEW YORK every Tuesday to CHERBOURG and 
SOUTHAMPTON 

^^thet services to Queenstown and LIVERPOOL to 



ships such as the SCYTHIA LACONIA SAMARIA CAM 
ERONIA in cooperation with the famed and popular 
CARON IA and her twin sister the CARMAN IA 

CTJNARD 

AND ANCHOR LINES 
25 Broadway New Yodu 
or Branches and/genaea 
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Some features which have made the Royal 
the foremost typewriter of the age 



Tba Adikitabfa T oo k, aa ew eh ie t vs feature of the 
Royal, a p pea la part loo) arty to tfaa itno|npbtr One 
simple aat aeraw ea ab lea bar to adjust tba tsaiion of 
tba aatlra lcayboard action to bar Individual toaoh, 
that matanally lightening bar work 


Tba tovab of tba aaw Light lag demand ol affrNatva organ- 
Raaaint Oolat Rani^ Royal la inatioas for a greater volume of 
remarkable ootooly baaanaaitu typing with ao laaraqes ia over* 
adjustable botpnaolpallybaaaaaa baad It aaakaa this ffoeeible by 
It aaa ba adjusted to tba aatlra providing a super slsstJo, light 
raaga of ataaograpbara touches Ma g awift action and by radaalag 
from tba lightaat to tba heaviest tba aotaa aad diatraetioa that 
This aaw Royal waa daatgnad to forawrly aoeompenied sustain** 
oaaat aad doaa awt tba iaaraaa* apaad 

Royal Typewriter Company, Inc , New York 

Broaches ami Age ndas ike World Over 

“Comfior* the Wfk” 


LIGHTVRUNNING 

QIJIET'RUNNING 





Setose* Notts 

Tba TUcto* Skhi lafotmd os thfjmlm 
of tba band where It Is *>Sn astk&fc aa 
tai tba eydid Tba protection la proportion 
atrip greater ia tba palms of tba working 
man 

Raaciar #f Livingston* Dba^ftr Jobs 
Kirk, pkaeer African explorer and tba 
■Frond white man to mo Victoria Yalta diad 
at Seven Oaka Kant, oa January 15th agad 
89 Onoe on tba Zambesi River Sir John 
sayad the bfa of Livingstone by shooting a 
hippopotamus that waa charging Living 
atone a craft 

A Great Zaa Planned—Mn Harold F 
McCormick purpose s to install in the foreat 
reaarva aba recently donated to the county 
a Boologieal garden modeled after tba Hageu 
back Gardena of Germany that ah ail ba the 
fluent in the world Dr Joaaf Hartmann 
who accompanied Mr* McCormick from 
Europe baa been engaged to surtty the loea 
don and draw up the plana 

In Memory af John Burroughs.— Mar¬ 
shal Foot after receiving an honorary da 
gree from Columbia University laid tba 
corners to ne of a building oa 186th Street 
b et ween Broadway and Riverside Drive this 
was the culmination of a two day program 
honoring Tohn Burroughs other features of 
which ware a memorial meeting at tba Ameri 
can Academy of Arts an 1 Letters and an ax 
hibition of artistic and literary memorabilia 

Tba Municipal Observatory at Dot 
Moines Iowa, which ia aald to be the only 
municipal observatory in the world waa 
opened last August The observatory build 
ing la to ba eqtuiped by Drake University 
with an B I ich eq iatonal telescope It Is 
to be under the control of the university and 
open to the public at least three tunes ■ 
week, and at any other time whan oocasum 
may warrant 

Telepathy In Vteniuu—The vogue of 
telepathic and hypnotic damonfitratioaa 
•weeping Vienna has proved ao demoralising 
to both mediums an 1 spectators that all such 
seances have been forbidden It Is said that 
actual Crimea were attempted through hyp 
notle Infl trace and that mat y nrnoua per 
•one were seriously deranged Physicians 
will be licensed to use such methods but ouly 
In remedial treatments 

Energy Expended In Marching may be 
measure) by tba tolumo of CO, expired over 
a 80-meter (84 88 yar 1) course This la 
roughly 0061 c ibic Inches per 2 2046 pounds 
per borlsontal meter (80 87 inches) A sol 
(Her weighing 160 pounds and carrying 60 
pounds marehltg 2W mile* per 4 hour of 
80 minutes mUl expend about 260 calories 
per hour or 1000 islorlee In 4 'hours 
over a level course of 10 mOes. 

New Vaccine In Pneumonia.—A ham 

less vaccina treatment requiring three injec¬ 
tions at Intervals of four or Are lays has 
proved Its value in the epidemic of pnan 
monla that accompanied tba wave of in 
flnensa sweeping New York. This vaccine 
developed by Dr Park director of tba 
Bureau of Laboratories waa distributed to 
public dispensaries and private physicians as 
fast aa the city labors tones could produce it 
It gives protection In a very large number of 
eases and where an attack does follow its 
use It Is usually a mild one 

Safety First Among Children—The 
Bureau of Education points out that the 
time to bsgln Inoculating the principles of 
safety la In the formative period of child 
li fe sp e cificall y in the kindergarten It la 
more important to learn how to move than 
how to sit still and in teaching children to 
ran about without bumping Into each other 
and into tfaa furniture wa have a good ba 
ginning toward teaching them to taka ears 
of themselves on the streets A traffic game 
growing naturally out of those dhemfooe 
: lays the baris of re sp e c t for law and order 

A Tale of Woahh From o Tomb*— 

| Mexican arehaeologiats are to lmeetigate a 
strut* story concerning the Franck arch 
otologist Count Brieac da Saint Danis who 
recently died In Paris. It la circumstantially 
aaasrtsd that wbOa doing reaia rcb work In 
Mexico near Oomala ha discovered tba tomb 
of an ancient Tohae king In which waa a 
cofloetfou of pearls, opals and goM dust 
worth 910000000 and that ha managed to 
•moggie this wealth out of the os miliy All 
tkstls absolutely cer ta in is that the Oomrt 
ffid investigate some old ruins soar Oomala, 
about 1910. 

ji^tssjirass^st 

h. It to Irwitlti* hat* kag ha tfc* 
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Diseaesa Prevention Association to _ 
expedition to Uganda to investigate it* treat- 
naat. Fbar physicians and two veterinary 
•ric* tilts conduct the party, and for several 
yeara they will carry oat tbk work la dif¬ 
ferent centers, It 1$ hoped that a general 
ay atom of vaccination may bo developed that] 
win confer Immuni ty on those exposed to the 
d isease. 

Fact* and tha &ah>-Makcr_M Angot, 

director of the French Meteorological Office, 
has demonstrated that even in the extreme 
case of two equal mea s e s of saturated air, 
one at 0* 0 and the other at 20* C, in 
order to produce a .04-Inch fall of rain it 
would bo necessary for the two masses to 
mix rapidly and thoroughly throughout an 
atmospheric layer of four miles In Uiicknsre 
that dost particles and tons (the nuclei of 
raindrops) are not sufficient of themselves 
to cause precipitation without an uccom 
ponying reduction of temperature The 
chance of man-mode explosions canning r uin 
fall is thus seen to be extremely small 

The Ancient Order of Apothecaries.— 

Apothccnrifto wore accepted as conutitutin* 
a distinct branch of the medical prnfemlon 
long before the time of Henry VIIT (bough 
legal recognition mny hnvo come somewhat 
later The earliest known mention of an 
apotheenry dates bock to 1273, whou Bards- 
ley, In his "English Surnames, 0 writes, ‘The 
Mayor of York was one John Le Espieer 
out Apotecarius.” This would indicate that 
the terms “apicer" and “apothecary" were 
then synonymous, but Chaucer knew them us 
distinct from one another, the apothecaries 
confining themselves to drugs, they were 
originally assist ants to physicians. 

Bottles and Forest Fires*—A certain 

“Henry" 1ms been breaking into the news¬ 
papers with the claim that bottles thrown 
away by drinkera are “responsible for start 
ing more forest fires than anything else" 
These bottles, he says, act as burning glasses 
by focnsiiig the rays of the aim on dry leaves. 
Now It happens that a burning gloss is nn 
accnrately-gronnd convex lens, without com 
mitting ourselves to tins statement that never, 
under any conditions, can a bottle cause a 
forest fire, we should like to see Henry 
marooned with a bottle, and to watch his 
efforts to ignite lento* by its means alone, 
It*s a wonder trailers have not discovered 
this virtue in the bottle 

Ancient Engineering Instruments. ~~ 
English historical research, as applied to 
science, brings to light some Interesting de¬ 
scriptions of Greek and Roman engineering 
Instruments. Vitruvius cites the use of the 
dioptre, ohorebntw, and water levels in enr 
veying, up to 100 A.D., and gives sectional 
drawings showing these Instruments, of 
which no complete example remains. He 
also shows the groma an arrangement of two 
crossed arms at right angles with suspended 
plumb lines at the ends, used for setting out 
straight lines and linee at right angle*. The 
dioptre reached an ach anced stage of develop¬ 
ment, and inatrumenta and methods have 
many striking points of similarity with those 
of today 

Gorman Ambition in Optical Goods 
alms at nothing less than dominating the 
world market Last year the School of 
Optica and Photo technique was founded In 
Berlin so that manufacturers and venders of 
lenses and specialties might learn the last 
word concerning their products. Among the 
new specialties are the lorgnon—a lorgnette 
with a single eyeglass, often worn fixed to a 
bracelet by a short chain, and a small opera 
glass weighing but six ounces, yet haring a 
field of vision more than 20 yards in di¬ 
ameter German optical exports are said to 
be almost up to pre-war figures and bring 
returns that enable manufacturers to make 
exceptionally reasonable prices in the home 
market 

Glass Kept Clear ef Moisture,—The 
giaas of windows, windshields, and goggles 
book loses Its transparency when moisture 
Is condensed upon It A recently patented 
process prevents this by coating the surfaos 
of the glass with a layer of transparent 
gelatinous substance, insoluble in water un¬ 
der ordinary conditions, which possesses tbs 
quality of absorbing and dissipating mois¬ 
ture. This costing may be toughened, soft¬ 
ened, or tinted by the addition ef other sub¬ 
stances. Indoors, the use of the coating on 
wafla hides the discoloration due to “sweat 
toft* and mirrors may also be kept dear by 
the tame mm ns. The wdter vapor has no 
appreciable etfect on the substance, which 
centimes automatically to exercise its al- 
fimatHe functions of absorption and 
pt mris ton for an indefinite time. 



Save Young Teeth 
fromQrit 

1 1 HE most effective and trust* 
A worthy method of keeping 
children’s teeth bright and smiU 
ing is die use of a gende “wash¬ 
ing” non-gntty dental cream. 


COLGATE’S CLEANS TEETH THE RIGHT WAY 

"Wadies” and Polishes—Doean’t Scratch or Scour 


8«n«ible In Theory. Healthy .alive I* practically neutral, 
t slightly alkaline. Colgate's Ribbon Don ‘ “ 


sometimes „ 
t* practical!' 


■—* -»«vwn Dental Cream 

U practically neutral, mildly alkaline, and cleanses without 
disturbing the right mouth conditions. Avoid dentifrices that 
ate strongly alkaline or app—' * * * * 



strongly alkaline or appreciably acid. 

Correct to Practice* Today scientific dentists know that a 
dentifrice should do only one thing—clean teeth thoroughly 
Colgate s makes no false claims for any other virtue, but It 
does possess this one in a higher degree than any other kind 
of dentifrice. 

COLGATE & CO. Um. 


A LARQB 

tube cost! 15c. 
Sold everywhere. 



Truth in Advertising Implies Honesty in Manufacture 


WL. DOUGLAS 

^Jgagaggj $722 &$8 fig SHOES 

[ save money btwemuno I ALSO MANY STYLES AT $5fiS&$6fiS 


W L DOUGLAS SHOES 
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• ■ •; v - •** *U 
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WL DOUGLAS PRODUCT U GUARANTEED 
BY MORE THAN rOKTY YEARS 
EXPERIENCE IN MAKING FDffi SHOES 

They are mode of tha beet sod finest 
Is afb s ra , by sltiDed shoe—share, «B 
wori d ug to re e k s the boat oboes for 
the prioa that m o s sy east boy The 
quality Is uasuvpeaaML Only by 
Matotisf tbe— ceu you eppvesleto 
their wonderful relus. Shoes of equal 
1 be bought elaew fc —e 



$7.00 eed $100 

geod vmtuea. W L. 
D e egki shoes are put tote oD of eur 
108 s t ores at factory eosL We do 
«M cent of profit uutfl 
It Is worth 
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wo buy 

YOU PAY ONLY ONE PROFIT. 


d— l ore eaa supply you with W. t. 
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to Sn Praodaco tiwu thoy do to 
Now York. Uaistupoo having W.L. 
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The Antonia 

SUN WATCH 

A Compui tad Sun Dul 

An accurate ral *bl* ContpaM ud • Thnmitw that 
dun mot mood to to mound op and will not gw 
oat of ardor la • thin oatln Bnlobod braoo 
Carried like a wMch 

Ten* oorrect time by the tun anywhere In the Untied 
■Mi and bead* you to the right direction 
For Hmtwi) FUImiiiii, CuioHi, Motorists* 
Cbiiot, Gwd—, Boy and Ctri Scoof 


If you cannot get tom your or we 
wi mod you one on receipt of one dolor 


ANSON1A CLOCK COMPANY 
90 John Street Dept S New Y«rk 

Makers of Fit* Chela hr Half a Cmhtry 
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“Radio for Everybody” 

By AUSTIN C LESCARBOURA 

SCIENTIHCAMERICAN 

THIS three-word title tells the whole story of the book u 
1 regards its purpose and practical use It has been wntten 
by the Managing Editor of SCIENTIFIC AMERICAN with 
the sole aim of putting radio on a working basis eanly grasped 
by amateurs 

From the start of radio and radio-phone service to the final 
adjust ng and 1 stemng in this book acme as a complete gmde 
to everyone interested m the subject 


When Ttefakfi Up 

(OonH need from pegs 
testations nor do I expact i 
Tbom 


eept them off band 


who mgr be In 


may n 

_ _ lnDr 

mkm ek Notalngs book •The Phenomena of 
Materialisation aid Dr Oeteje Prom the 
L ounsdoo* to tbs Oonseloua wbtrs a tbs 
whole account Is g re* and a number of the 
photographs reprodnosd 
These manifestations are of course the 
most inered bis and tbs most psrpiexinf with 
wb eb psychical research deals and they ars 
led p to by a series of simple experiments 
wU h have b* dertshea in tbs past, to 
trlrUneate or the alleged movsme ts of 
objects without contact For tbsss there is 
excell nt e lie ee which may be considered 
conclusive tot'd so far ss it goes Many 
of tl ese pbc o os a lepa d apparently npo 
energy aliefa ■ rad atod from the body 
and which nitbont contact mo ss objects 
* tl In tl e Jm ne I ate vironment A i 
dium may pla e 1 er flng n id I oh or 
abrve a metal box aay and after holding 
them fro n that posit n for a few moment* 
ake a sharp movement and tie box will 
be moved There is thus a sort of rtal 
briilg or connection establ abed between the 
tips of the Angers and the object in question 
d ti s bis been proved i several cases 
to which a medium has a weeded In dla 
chanting an electroscope without contact, 
merely by boll ng the tips of her fingers an 
net or so above it. 

Hi re is here it must be almltted 
for legitimate sc entifle research wbl h bor 
lore lardy pon tie physical an 1 partly 
upon t) e biological train a We seem to got 
ery rloa ly i to to ch with the l atnr* a d 
or gin of life and of its sctl e manifestation 
as well as w th tie s btie forces whleh 
a lmate the living orga ism. Tl ere is every 
reason to belle e that researches ak» g these 
lines will e ent ally c In Inate in soma of the 
greatest and most startling ronduskmi of 
moder science enl that these lesplsed and 
nle 1 1 psychic phenomena may bt 
means after all by nil b we si all ba en 
abied to Interpret the nature of life 
I have said that manifestations such as 
these lend tlsmadvea to aoteatific invest!gs 
tion and solution and attempts have been 
mi le of late years, to Investigate tl em by 
laboratory methods J it as a ? other phe- 
mena of physical or biological science are 
investigated Thus, we have a device wl Ich 
Is toten led to register the physical pressure 
of the human trill A light board 
18 inches to length by 12 inches brosl 1*1 
s | ported on two knife edges, some distance 
from tbs center so that one end of the 
board welgl * more than the other This 
longer end is * pported by means of a 
thread to a delicate balance which registers 
tl s norn si weight of the board as It hat gs 
suspended from tbs scale The subject ex 
periuentad upon Is requested to plane the 
fingers lightly upon the shorter end of the 
board and look Intently at the longer end 
Now it will be seen that any pres* re ex 
ertsd by the hands will eanae the longer end 
of the board to move upwards and hence 
weigh ku No pwmrd p 11 can be exer 
deed st the shorter end of the hoard, for 
tiie simple reason that the subject can only 
remo s her hands altogether—In whleh case 
the normal weight of the board is reg is tere d . 
If the ref o r e an he reo f* of weight Is noted 
Ah must be d ie to some pressure e x er t ed 
on the longer sod of toe board The a lbjert 
la told to look at this end of toe board to 
tsntly and to vhR tost It shall be dsprs mu d 
and to a oertaln number of caasa (parhapa 
2 per cent of those tried) a slight dow n w a rd 
Is 



the e xperime nt al psnjsetion of tbs “petrel 
body** weighing gnl phriptraphteg toe 
at tbs moment of dim at& But 

_ baa been said, at aay rat* te show 

that toera 1s here a dafirita field tor Haiti 
matt srientlfie investigation, find tost neyefal 
r to tutor* ba oM at a 
m taking Us ptoflt among 
other ecieuoas, worthy of too high art efforts 
of the best minds of too century It Is my 
hope that this wllh are long ba recognised* 
and that psychical ria ea rth suy ba regarded 
as to* adeoeo which att e m pt s to arive the 
riddle of mane wistenea, of his fcakaawn 
powers *° other 

Fhuminf Biff Criatog 

{Cmtmmm from yogs Iff) 


of bullion was to be hauled down Wall St reet 
to the docks. This shipment left the sob* 
saury to a wagon—it was before the 
day of automobiles, Dugan and Ms pals to 
a lighter vehicle mat the oftriri aart betwe e n 
the sub-treasury aid the dock. Driving op 
eloae they were covered with an assorted 
variety of hardware to the hands ef the 
wagon g ards Flashing Ms and Us pals 
'ouaterfolt sub trees lry badges, Dugin sx 
plained that everything was aQ right 
There s a plan to bold this wagon Up I 
couple of blocks down Instruction* art to 
unload the bullion into our wagon We w© 
take it to the dock your job Is to drive 
straight ahead and ba held up. 01 ve am a 
fight shoot «m 1 ke rata and bring them In 
lead or alive The bullion was tr ans ferred 
and Dugan s wagon drove away The other 
cart went on looking for hold ups They 
dldnt find any been ss they had already 
been held up witho t knowing it lari 
dentally the police unravelled tote one and 
sent all 1 at da to the penitentiary 
From the earmarks it appear* that the 
first step in planning the recent &000000 
post oflwr truck robbery m New York City 
was to corrupt an employe of the poet often. 
The erooks who used two automoMbs to bold 
up the registered mail truck showed by their 
Immediate and aororate selection of valuable 
maO po tehee taken that tony had advenes 
and competent Information eoMcnteg toe 
shipment They also had what might be 
termed blue printed knowledge of the reel* 
and time of the aUmosut. It is possible 
that they actually did have btue-prtote be 
cause many crooks are good engravers 


draughtsmen, m echa n ics They apCM 
all classes and walks of Ufo There Is also 
food for speculation in the thought that too 
tr ck was not properly armed or guarded 
In planning the corruption of an la side 
an In a criminal job of tote natqre, toe 
crooks make a biatoecs of meeting the man 
to be c or rupted outride Us business boon. 
They begin by foetinr Mu out and mabtof 
him di s sa tisfied wtthkb position and fasotos, 
They use ftooteUvtio arguments and steam 
the vast wealth that can be Ms If he wffl 
depart a Utile from the “straight and nar- 


There te a c h anc e that a pretty «M was 
nd to help corrupt tote follow wh oev er he 
te. A pretty girl eeutt te use* without her 
knowledge of the real purpose* hash of her 
flirtation She weald most IMF be of the 
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Another defies known as toe 
is Intended to register toe vital radiations 
tearing from toe finger tips. A straw te sup¬ 
ported on a neodte-print so at to oeriHatC 
freely In sltoee direction over an htd ansd 
circular card A ball jar of glass Is inverted 
om tMa, eo se to tout off ate e m an te 
stutter normal forest. The s ubj ec t te 
lifted to pteto Ms fi ng erti ps risat to the 
f n (j|iprriTs the and of toe stteW nod te 
mtothot m energy shall pro ceed from Ms 
finger-tips aaddteplae* toe strew la w 
In a cer tain number of cases, tote la 
tod and Dr A. T feMeU, of 

_jarts lhat it te to be noted pas -- 

te hy s teri cal and eptteptfo ossss. K te net 
toe beat of ths hands which sauces toe top** 
meat of toe straw rinse, «sen wksa too] 
bends aro eoM tote offset Is a 
the eentrary a hot ben wffl . , 
toe straw And it te nri ordtamry ri eopfi riy 
te«UAttednitorilririfiikr i ' JL 
iVKmy JSTtJSvemsrisftoa 
tetosm COMA te deeto eay lriiihite 
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The North Atlantic Ice Patrol 

(Continued from papt 91t) 
request to nil steamship* in the vicinity of 
the Grind Hanks to Bend In their position, 
count), temperature of sea water, and ioo 
formation titood across Grand Bank 

to the southward and eastward for a berg 
repnrtad on May 0th Stood to east 

ward and northerly in anarch of a berg 
running as fur north ns 44* SO' without sue- 
subsequently received Information that 
this berg had bean caught In the warm 
northerly current end had broken up into 
am all pieces clone to the 46th parallel 
Bet ooone to northward ami eastward am] on 
the evening nf the 20th located a berg 
Kan along the eastern edge of the bank dur¬ 
ing the 21st, and located a mnall berg The 
weather abutting In thick, drifted Stood 
Into edge of the bank and anchored with 
bergs in right, observing their drift dnring 
the 23rd On the 24th steamed to the north 
ward ami eaatward to observe two reported 
bergs. Found them Just about sunset when 
fog abut In thick From the 2flth to the 80th 
worked to westward In dnnaa fog riding out 
a northeast storm on the Both and Slot 
Fifty-rig vessel* oo-operated with the “Tulin 
poosa,” during the first and second Ice patrol 
crutees. All these ve su ri * crossed the Bank 
or very dose to the danger area and re¬ 
spected the information received It Is 
worthy to note that the steamship “Canaan 
dra,” the only known vessel that failed to 
cooperate or to heed the warnings sent out 
relative to danger areas, met with an acci¬ 
dent by striking a berg ” 

Such is the work done day by day, and 
by night by the vessels of the Coast Guard 
during the three months of lee peril off the 
Grand Banks. 

Th« World’s Wages a Statistical 
Anomaly 

(Continued from pops 849) 

In Great Britain, even die agricultural la 
borers are strongly organised and work but 
BO hours a week—an unheard of minimum 
for farm help. 

Far farm help, we have In tide country 
two rates “found" and “board nut" The 
latter is used os It seems to be more com 
parable with foreign practice. In tins build 
ing trades, averages are taken for New York 
City when the United States Is concerned. 
Tho figures would vary for other localities, 
usually being somewhat less, there is no 
uniform American rate 
With theae explanations wa may aay that 
In the United States carpenters get $900 
r day In Great Britain *846 in France, 
JM in Belgium *1.91 In Japan, 
*137; In Italy, *1R4, in Spain (for 
1919. no later figures available), *U*7 
in China, *0J» in Germany *0 24 
For plumber* there ia no seriona dis¬ 
crepancy from the above figures, save for 


Grant Britain where the plumber, perhaps 
because of the universal British preference 
for the old fashioned “tub," seems to be at 
a disadvantage The rates hire are, for 
the United 8tateu, $0 00 again, for France, 
$244, for Belgium, *107, for Italy, $144, 
for Great Britain *1 00 for China. *045, 
for Germany, $0.2ft, white Japan and Spain 
are missing altogether For masons and for 
painter* the wages arc the somo as for car¬ 
penters in the United States, Grant Britain, 
France and Italy In Spain both these 
trades receive *100 and in Germany both 
get *045. The Belgian mason gets IliG 
and hla brother of the brush only $160 In 
Japan the mason has a similar advantage, 
of *1.58 against |1 B0 in China the mason 
get* BO cents and the painter three cents 
more. 

The carpenters seem to be pretty repre¬ 
sentative of the building trades, both as 
regards work done and in point of pay re¬ 
ceived, so we employ them in our graphic 
comparison of page 900 A wholly different 
situation exists among agricultural laborers, 
ind calls for a new picture. The figures on 
vhich this is based are as follows the farm 
iborer in tho United Btatas gets *3110, in 
4figlum, *1.46, In Great Britain, $142, In 
France, *140, In Japan, flO cents. In Italy, 
67 cents, in Bpatn, 80 cents, in Germany, 
16 cents, In China nobody knows bow little 
he doe* get 

Of course, the superficial sum of money 
paid labor today is universally greater— 
far g reate r— t han 10 years ago. The French 
carpenter of 1911 got 0 francs a day and 
now ha gets 28 francs. At par, in 1011, be 
gut *178, at 1022 exchange he gets *2JS4 
But It la doubtful If bis wages hare kept 
pace with prices—if he gets as much food or 
if hia wine U as good as ten yean ago. 

Wool from Cotton 

TT la well known that cotton la used to 
* adulterate wool Many a woolen garment 
contains appreciable amounts of cotton The 
ordinary person is almost at a complete lore 
to tell whether a stilt of clothes, a drees or 
coat la made of pure wool or not, and it is 
only by examination under the microscope 
that the textile chemist can affirm condu 
rivaly the absence or presence of other fibers 
borides cotton In the garment Now, there 
has appeared a patented p r occre whereby 
cotton is made to areoma the properties of 
wool not only physically that is to feel, 
appearance and caloric qualities, but cbeml 
cally as weU in its afBnlty and absorbent 
capacity toward coloring matter*. Pretty 
soon the chemist himself will be unable to 
tell the two fibers apart 
There properties are b estowed on cotton 
wbcu the products of a slow decomposition 
of protrin oabstaneea caused by atroag atin 
oral acids are fixed on the fiber The results 
may be obtained in various way*. Either 
the cotton Buy first be impregnated with 


the liquor of dissociation the latter Nqmwxod 
out and the mineral washed, or else the 
fabric may be dipped In tho protein sola 
tions, then treated with the hydrolysing 
liquid, squoeacd out and washed Tbo exact 
order of die stops in the procore doos not 
effect the final result* 

The proteins that are used are casein, 
rgg albumen, ncrum albumen and gclatim* 
Various strong mineral adds, such u* 65 
to 80 per cent nitric udd, 55 to 05 per cent 
sulfurlr acid, 25 to 87 i*r cent hydrochloric 
acid, etc, are usod in hydrolysing agents 
either alone or in admixture. Time of im 
mention and temperature are variable con¬ 
ditions which must he regulated according 
to the nature of the fiber treated, the par¬ 
ticular protein used and the add that effects 
hydrol Flatten Variation in temperature 
from 5 degrees G below aero to 20 degrees 
0 above aero ho* no appreciable influence 
on the result obtained. The precipitation of 
the protein substance on the fiber Is accom¬ 
plished by merely washing the treated ma¬ 
terial in water The process may be used 
on all vegetable fiber*, either In the form of 
yarns or as fabrics, and it is also immaterial 
whether the fiber is mercerised or noL 

An example of how the prooees is actually 
carried out Is given In the following A 
slightly ammoniac*! solution of casein la 
prepared containing about 10 per cent of 
the protein The fiber is flipped In this solu¬ 
tion dried and then exposed to the vapors 
of formaldehyde for some time. It is then 
treated for about two minutes with 75 per 
cent nitric add at the ordinary temperature, 
squesaed oat or preassd out and washed. The 
yellow color of xantho-protelil which Is do* 
vrioped by a secondary reaction may easily 
be removed by treatment with a weak car¬ 
bonate of soda solution 

Light Gives the Alans 

f\F all the Instruments designed to trap 
the elusive burglar, a German device, 
called “the electric eye," is one of the moat 
Ingenious. Most burglar alarms are oaused 
to operate by the action of some direct con 
tact such as p r es su re on a door or window 
The eleotrie eye operates quite independently 
of any such contact direct or indirect The 
Inventor of this alarm has taken advantage 
of the fact that a thief does not usually wotk 
In tha dark though his step may be stealthy 
and his touch light and skilled, he almost 
never fails to carry some Und of a lamp 
or flashlight to prevent him from stumbling, 
and to enable him to seo just what la wor th 
“lifting.” And It la this light wttdh la to be 
his undoing 

The operation of the riectrie eye is baaed 
on the action of selenium. Betealnm Is a 
remarkable ehemleal element, which is known 
to be a non-conductor of and a resis t ant te 
electricity In the dark, but as soon as tight 
talk upon it, it bee om s a an rieetrAeal rendsw 
tor If It ia I n s erte d hi an eleotrie circuit. 


it operates to break off tbs electric current 
as long os it I* in darknsss, but tven a 
faint gleam of light cansss the current to go 
on again. 

The apparatus Is quite simple. It cowdete 
of a small, but highly sensitive selenium 
cell, in u little box, about six Inches square. 
The cell is Inserted in an olectrio droute. It 
is connected np with a spedal totermetfiary 
apparatus, known as the "call,” and to an¬ 
other apparatus which Is usually spoken of 
in various mechanisms as the May” The 
coll operates with the flow of the current, 
and starts the contact with the beQ which 
gives the alarm. This boll contact may be 
Installed In the room of a watchman, or sev 
oral alarms may be installed in various parte 
of the house so that tha alarm may be given 
in more than one place. Hie electric reds* 
tunce of the selenium ocll In the dark op¬ 
erates to cut off the flow of the eleotrie cur¬ 
rent through the conductor so that the alarm 
apparatus is put out of circuit until a streak 
of light falls on It 

This brings np tbs question whether or¬ 
dinary daylight will not operate to give the 
alarm Of course, spedal care Is taken to 
prevent this. Bo long as the room is lighted 
by daylight or artificial light, the selenium 
cell Is mads light-tight by means of a flap. 
When the room ia vacated and is left dark, 
the electric eye again Is inserted into the 
electric current and the flap over the se¬ 
lenium cell Is lifted Then, because the room 
is dark, the apparatus Is put out of circuit 
The device is also operative In a room which 
is not in abaednte darkness, tor the anseepti- 
WHty to light of edenlum can be regulated 
For example, If light from a street lamp toll* 
In a room, the electric eye can be adjusted 
to that light ao that the electric current is 
dint off. If additional tight is brought Into 
the room, the dim tight already there is 
strengthened and the apparatus Is put 1 b op¬ 
eration. Experiments hare shown tfr«t sven 
the faintest of tights win operate to give 
the alarm. For tide re as on, tie den til s eye 
may be a protection against fire as well at 
burglary 

Tbs box Inclosing the selenium eeti to so 
small that It may be hidden in a hundred 




on a dock, behind a mirror, placed 
tatiouty on a ptie of paper* In a . 
wherever the imagimstioa of the statrMen 
may dictate. It may be provided with other 
p r ote c ti ve devices which wiU operate at the 
instant tha bsti c on tact Is accomplished, 
lbri may he spedal protec tiv e eonroctioUs 
tor ottos. There may follow a pnttiflg on 
«f an fights. Brea after tbs itrtteltotimy 

improvements may to added to the deetrie 

State to disable it 

ktosSovt tatruftiswi tor tint spr are 
esttlag the conduc tion wtHgfre tiftdlmMk 






Has twenty-three trucks 
on Caterpillars 

The picture above shows two big MacDonald front wheel drive 
trucks owned and operated by the Emmons Draying and Safe 
Moving Co of San Francisco This Arm has nine of these trucks 
and fourteen Federate running on Caterpillars and is equipping the 
balance of its fleet as fast as the old tires wear out 

The picture tells something of the kind of loads these tires 
have to haul and the service they are giving can be judged from a 
letter we recently received from Mr W F McLeod, Vice-President 
and General Manager of this concern 

* For your information our Truck No 75 one of our larg 
eat Tractors has completed fifteen months of service on 
Kelly Caterpillar Tires 

"The rear tires are good for another year and we have 
juat replaced the front tires You understand that these 
new Tractors dnve from the front hence the extra wear 
on the front tires 

"We can highly recommend these Caterpillar Tires to 
anyone needing good equipment and are perfectly satis 
Sea with the service they render us 


Wherever traction, power and brute ability to stand up under 
recking pumshrrfent are required, Caterpillar Tires have no com- 
They will take a truck anywhere the engines can pull it 
W&h Hi heavy a load as the truck can carry—and do it at about half 
the cost of any other type of tire 


Qptoiptilart art /pads m tint suitable for trucks 
of cutty type and umght 

|E^iY. SPRlNGFlELD TIRE CO. 
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A HE you going r Will you be one 
** of the thousands who will join m 
the gigantic world eriebmttoa of Bra Montevideo and Jh 
rtl s 100th year aa a republic 1 a few day* beyond 

Every part of the world will be rep treasure cheat of pi 
resented there b ranee Great Britain opportunities is bits 
Italy Belgium and our own United door 

States Jhey will all bate exhibits These ttriendid c 

there and will join In the studt of the ^ g ( 

last developing business opportunities Muni0|1 

of South America * aueee^HaSSl 

(f you are going write now and let 
your (loverumeat tell too of da swift ttwyarecmdagti 
new ships which hate brought South wttfcspBejftdf sbafep 
America ft to ? days nearer t The* wpr U m berffeis M 

stops—tl tlOft ton od-bu«*rt--pwoed setter* 6^ aapp^ 
by the U S GovernmMfc «pH ftmp private bsdfpi 

THE MUMtt# ST«AMttHI* J 

BY Watt ** ■ *«, {totesMt MM 


New VorfefodtoBhtly JtiodeJanefeo 


4 now only II day* map New York 
Montevideo and Buenos Awes are but 
a few day* beyond South America'* 
ffteasurc chest of pleasure and busitMti 
opportunities is brought shrioat to your 
door f 

These splendid new stops are oper 
ated for the U S Goyemagat by H* 
Munson Steamship Lines with B& yqiu* 
of successful steamship experience 
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